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INTRODUCTION

Slow- Motion  Mobiles

Early in the 1770s, Scottish- born banker James Coutts sat for a portrait with his friend Joshua Reynolds (plate 1). Loading his palette with ivory black, lead white, and red lake pigments, Reynolds blocked in Coutts’s face. He scumbled wisps of hair up from a turgid, gray mud of paint framing the banker’s head.1 A fleshy geography of nostril, lip, and chin emerged in a second, thicker campaign of pigment, its inception almost visible as a purplish, vertical scar strafing Coutts’s proper right cheek. Reynolds even appears to have marshaled his unprimed mahogany panel into representational service. The wood’s umber hue reads up through the paint- film along the near side of Coutts’s nose to act as the preliminary underlayer or “dead coloring” by which painters built complex tonal fields. Below, a “flame” of mahogany grain was held in reserve, kept visible below the sitter’s cravat. 

Yet the picture is a wreck. Flakes tear through the forehead, eye, and cheeks; they pierce Coutts’s visible ear and tatter his throat. 

The Coutts portrait is not easy to reconcile with the ways in which we have come to talk about eighteenth- century British art and its leading exponent. First president of the Royal Academy of Arts from its founding in 1768, dean of Augustan aesthetics through the ubiquitous  Discourses on Art (lectures he delivered semiannually at the Academy’s prize giving cere-monies), Reynolds is often counted as a prop to Coutts and to other ruling-1

class friends he was paid, and paid amply, to flatter. Pilloried by poet/engraver William Blake in his own copy of the  Discourses, that Reynolds is 

“Passive & Polite & a Virtuous Ass . . . Obedient to Noblemen’s Opinions in Art & Science.” He is a complacent tool of power, an agent for the retrenchment of hierarchical order amid the eighteenth century’s rapid sociopoliti-cal changes.2 The painter’s contemporaries could also entertain different ideas, however. Period viewers had much to say about the instability of Reynolds’s paintings: their readiness to flake, to fade, to otherwise alter in time. 

Such capacity for change was often linked to talk of Reynolds’s secretive, volatile chemical experiments. “He is said to have been fond of trying experiments in colors,” French observer Louis Simond explained in the early nineteenth century, “and thought he had found the secret of rendering them more lasting.” Simond saw little evidence of those experiments’ 

success: “His colouring . . . fades away, and disappears rapidly;—many of his pictures are now only black and white.”3 In short fiction published in 1807, painter James Northcote (who apprenticed in Reynolds’s studio between 1771 and 1776) imagined a “disappointed genius” keen to make his mark on a London art world addicted to novelty. Exhausting every imaginable option (making pictures “in silks, in worsted, in wool, with bits of coloured rags, marble dust, sand, or a hot poker” are all considered), the painter develops a technical innovation: a “Venetian ground . . . by which means every painter should be enabled to paint exactly like Titian.”4 A noted chemical endeavor of the late 1790s, as Northcote knew well, the Venetian supports made by this fictive genius are taken up by a “very celebrated artist” commissioned to execute a portrait, which is then hung above a fireplace. That hothouse environment proves catastrophic; the ground becomes “soft to such a degree, that the eye floated down the face as low as the mouth.”5

Reynolds is not named here, but apposite tales about his work abounded. 

Commentator J. T. Smith told of an Irish aristocrat who sat for Reynolds early in life, then departed for the Continent. There “he ran into excesses, became bilious, and returned to Ireland with a shattered constitution. He then found that the portrait and original had faded together, and corresponded, perhaps, as well as when first painted.”6 Extensively documented among modern picture conservators, the instability of Reynolds’s paintings was thinkable by contemporaries in chemo- experimental terms.7

Reynolds’s Coutts portrait would be made to deliver moral warning in just this way to a school of painting whose products appeared to be rapidly consuming themselves. So it was for Francis Charteris, Lord Elcho, who donated the Coutts panel to Scotland’s fledgling national art gallery in 1858–

1859. “I will make you a present of an unfinished sketch . . . which is full of life and power & which is interesting as being painted on mahogany,” 

Elcho vowed, on the condition that no further cash was splashed on work by Reynolds. “The National Gallery should be a school for art as well an ex-2 Introduction

hibition,” Elcho declared, and “Sir Joshua is the worst model one can place before a student for with all his extraordinary beauties and power he has ruined the English School by his loose careless painting and inaccurate drawing.”8 Yet Elcho’s talk of ruination belies a more unsettling possibility advanced by Reynolds himself. Rather than being the enemy of oil painting, chemical change in time might already—might  advantageously—be built into the enterprise. Against the time- tested, professional ethos and protestations of his contemporaries, Reynolds positively courted that possibility. 

Not only did he acknowledge to patrons the susceptibility of his paintings to change, but he expounded to the Royal Academy’s students principles for making artistic novelty through unexpected alloys of pictorial precedent. In his sixth discourse, from 1774, the painter appeals to processes by which the pure gold of new form could be forged after the manner of metals accidentally joined under fire. He called those processes “nice chymistry.” 

Fighting the ramifications of that fire with fire—appealing to chemistry as a means of allaying the deleterious effects of painting made unstable by conspicuous chemical experimentation—became an articulated goal among Reynolds’s competing replicators. As the pages to come show, entrepreneurs such as Joseph Booth would tout the compendious benefits to be gained from a “mechanical and chymical process” for replicating grand-manner pictures.9 Perfected over years of “chymical investigations,” Booth’s novel process was immune to the volatility besetting the bold, Reynoldsian experiments it preserved (see plate 17, fig. 3.4). Since his technique resisted 

“changing, cracking, peeling, or any other of those inconveniencies,” Booth proclaimed in the late 1780s, “it will multiply pictures in such a manner as to perpetuate the genius, style, and effect of the most celebrated painters, to the most distant ages.”10 Booth was not the only practitioner seeking to capitalize on the chemical instability associated with the work of Reynolds and his allies. Forging the fine and industrial arts by fire, enamel painting was declared the “chymical practice” ideally suited for pictorial perpetuity. Because Reynolds’s colors suffered “much from the use of Meterials he knew himself would soon rob his pictures of their beauty,” so one votary would affirm, “There was no other Pencel in Enamel that reserved his tints before they faded then that of my own.”11 In the late eighteenth century’s combustible era of political revolution, these copyists called not simply for Walter Benjamin’s  technicshen Reproduzierbarkeit to accelerate the image’s spread; instead, they marshaled specifically chemical means to carry the rapidly decaying body of Reynoldsian painting into future time, to render it “immortal.” 

Still, the image of Reynolds as bulwark of stability persists, maybe no-where more so than in proximity to the history of photography.12 “Aesthetic discourse in England,” Robin Kelsey has argued, “generally defined high art against the momentary, the indiscriminate, the mechanical, the particular Slow-Motion Mobiles 
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and the accidental—all qualities associated with photography. The ideas of Sir Joshua Reynolds were a touchstone in this respect.”13  Painting with Fire does not deny that such values find support in Reynolds’s  Discourses; they do indeed. Rather, taking as axiomatic that neither were the  Discourses uni-vocal nor were Reynolds’s “ideas” (or the idea of Reynolds) reducible to their pages, my proposition is that how we apprehend Reynolds has come to indicate much about what we understand the relations between painting and photography to be.14 Consider Kelsey’s argument: to leverage “openness to chance” as a distinguishing feature of photography, Reynolds is made to stand on the side of “higher typological truths instead of mere accident.”15 

To argue that way is to occlude the Reynolds who would adjure architects in 1786 to “take advantage  sometimes of that to which . . . the Painter ought always to have his eyes open, I mean the use of accidents; to follow where they lead, and to improve them, rather than always to trust to a regular plan.”16 Equally, highlighting Reynolds’s remarks about the camera obscura as model for poor painting, interpreters from Kelsey to Svetlana Alpers take no note of the ingenious, collapsible object Reynolds actually kept in his studio (figs. 0.1–0.2).17 Designed to look like an elephant- folio book when closed, the device opens to become a darkened space for optical projection. 

Given by Reynolds to a fellow artist, supposedly to replicate his works, such technical instruments commanded strong interest among the Academy’s elite. Describing an improvement to the camera obscura in 1777, Horace Walpole relayed to a correspondent how Reynolds and Benjamin West (the Royal Academy’s second president) “are mad with it, and it will be their fault if they do not exceed Rubens in light and shade, and all the Flemish masters in truth.”18

If now lost to ambitious interpretation, artifacts of Reynolds’s studio experiments had been assiduously collected and passed on by his would- be torchbearers. After his death in 1792, two canvases laden with Reynolds’s experimental media and paint preparations were acquired by Sir Thomas Lawrence (see plate 10, fig. 2.12). Bought at the posthumous auction of Lawrence’s effects by a leading family of picture restorers, the canvases passed through the hands of Sir Charles Lock Eastlake, who included a transcription of the processes, dates, and materials inscribed on them in his  Materials for a History of Oil Painting (1847).19 At the same time, royal portraitist Sir William Beechey was tracking Reynolds’s financial ledgers through his surviving family in Plymouth (see figs. 2.10–2.11). For in the backs of those ledgers, the painter had made secretive annotations of recipes used to compound and bind his paint media. Publishing from those recipes in the mid-1840s, adepts such as Benjamin Robert Haydon saw truisms of stable facture immolated on the altar of sublime art: “Varnished three times with different varnishes, and egged twice, oiled twice, and waxed twice and sized once—

perhaps in 24 hours.” Of one such portrait- recipe from the mid- 1770s, Hay-4 Introduction



Figure 0.1 Folding camera obscura in the form of a book, previously owned by Sir Joshua Reynolds, as seen closed. Science Museum, London (acc. T 1875/28). 

don enthused, “The surface Sir Joshua got was exquisite . . . and though the reward was worth the risk, in such extraordinary infatuation he must be a beacon.”20

Far from dismissing it as irrelevant or hostile to their interests, mid-nineteenth- century Britain’s practitioners in that chemo- mechanical enterprise we have come to call photography took such evidence of Reynolds’s 

“nice chymistry” as guidance. Directing the would- be photographer’s use of 

“light as it can be employed by lenses and chemicals,” Henry Peach Robinson cast the painter’s volatile techniques as equal parts inspiration and consolation.21 “The fading of pictures did not originate with photography,” 

Robinson observed in 1869. “Sir Joshua Reynolds’ pictures were known to fade even in his lifetime; which means, that it is possible for paintings in oil Slow-Motion Mobiles 
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Figure 0.2 Folding camera obscura in the form of a book, previously owned by Sir Joshua Reynolds, as seen opened. Science Museum, London (acc. T 1875/28). 

to deteriorate quite as quickly as photographs. It is not much consolation to the kettle to know that the pot is also black, but . . . there is no more necessity for photographs to fade than there is for paintings.”22 The line Robinson draws between fugitive pigments and fading photographs sounds strange because a claim dominating recent theory has insisted on fundamental— 

ontological—differences between painting and photography. Painting, according to this familiar characterization, is a manual, representational, intentional business. “No one doubts the relevance of the portrait painter’s intentionality to the portrait”: so claims one theorist in summation. “Everything on that canvas has been put there by him.”23 Photography is supposed to be an altogether different enterprise, one born from mechanical processes whose indexical, chance- hungry products somehow give us the world.24

6 Introduction

What would happen, though, if we were to hold in suspension not only the usual stories told about Reynolds, but also the confidence with which we repeat these categorical assertions parsing photography from painting? What might become perceptible if we follow Robinson’s hint and trace through  chemical substrates a movement in photography, back to the replicas made after Reynolds by his chemical copyists, and on to Reynolds himself? Resisting talk of antipathy between Reynolds’s “smooth cosmopolitan certainties, secured by the rules of international neo- classicism,” and the embrace of science typically assigned to progressive intellectual circles in Britain’s rising, industrializing provinces, how might those chemo- material supports allow us to map anew the territory of Enlightenment painting, photography, and larger stories about the Industrial Revolution?25 And if we’re determined to follow the chemicals rather than force of habit, where could such a story begin? 

“Soe manie pleasant scenes” 

In 1684 a collector named William Cole (ca. 1622–1701) launched a philosophical campaign. Learning from local women how to extract a mucilagi-nous film from the veins of  Murex lapillus shellfish, Cole believed he could make a dye rivaling those used to tint ancient imperial garb. Sinking his fishy stain into satin and linen supports, Cole dispatched purple messages to his philosophical contacts.26 A montage of those artifacts shows Cole’s technique and his aspirations in full flight (fig. 0.3). At upper left, an alphabetic recital gives way to the date of fabrication, 1684, and concludes with the initials of its recipient: Robert Plot, first professor of chemistry at Oxford and keeper of the Ashmolean Museum, then newly opened.27 A coarser support at center brings the Oxford- based Plot together with Cole in Bristol, their initials, R. P. and W. C., compressed between two stars. Below, a Latin quotation from the Roman satirist Persius carries an instructive gloss. Cole informs Plot that when the swatch’s dye “was greene, being dryed by the fire 

[it] fuzed [?] to this colour.” 

Cole seeks to underscore the seven distinct hues he perceived as his purple dye matured:

When the sunn is gotten higher, . . . [I] make a few lettres hastily and clap the clout in a booke whilest wett and white, then to take another clout, and lett the lettres dry soe as to become of a fine yellowish greene, then to carie out the next into the sunn and hold it till itt turnes of a faire deepe sea greene, and soe putt itt into the Booke, the next soe long in the sunn till itt be of a deepe watchett blew, the next untill itt be of a sullen purple, the last untill itt turne into a deep darke sanguine, and there twill rest untill washt in scalding water with soape, and then being presently dryed Slow-Motion Mobiles 
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Figure 0.3 A montage of 

William Cole’s dyed messages, 

as reproduced in R. T. Gunther, 

 Early Science in Oxford, vol. 4, 

 The Philosophical Society  

(1925), between pp. 100–101. 

in the sunne will shew the bright and beautiful Tyrian purple, and this shall be the 7th [tint].28

Pliny and other classical authors had passed quickly over changes visible in anticipation of murex purple.29 Writing to Plot, Cole aspired to join a conversation about dyeing shaped by the chemical research of leading figures in British experimental philosophy, including Sir William Petty and Robert Boyle. In  Experiments and Considerations Touching Colours (1664), Boyle had marshaled chromatic transitions, ubiquitous in the laboratory, into service as indicators of chemical composition.30 Commensurately, Cole expounds on the speed and durability of the color changes he observes. The best time to witness the dye’s full color spectrum comes soon after the sunrise, since 

“when it is high and shines very hott the colours will passe on soe fast that 8 Introduction

you will not have time to discerne their distinction.”31 The intermediate tints can be halted if the swatches are removed from the elements: “I have severall months after, shewed the various colours distinct as aforesaid; yet by often opening the Book, and so exposing them to the  Air, all the colours 

. . . will fade.”32 Although he provides no sustained analysis of the chemical principles by which “air” and the sun’s heat inflect the dye’s visible changes, Cole watches—indeed, he times—the parade of colors to observe what he calls “soe manie pleasant scenes.”33

Why should a minor naturalist’s smelly fumblings with fish dye in late seventeenth- century Bristol bear any relation to the “nice chymistry” practiced secretively in the octagonal painting room on London’s tony Leicester Fields by the Royal Academy’s first president? A recent interdisciplinary argument provides a compelling rationale. In a Protestant- dominated land skeptical of images and bereft of the fine- arts institutions consolidating among its Continental rivals, the Royal Society of London (Britain’s premier scientific institution, established at the Restoration of the Stuart monarchy in 1660) embraced visual representation. As Ann Bermingham has put it, the prestigious Royal Society contributed “to the legitimation of the arts insofar as it saw drawing as a process of visual record keeping, which coincided with a practical concern with technological problems surround-ing scientific observation.”34 Just as pictorial conventions learned in portrait painters’ studios shaped how seventeenth- century experimentalists saw, so the institution’s fellows translated Continental theories of art and architecture.35 They collected the Old Masters and commissioned new works from London’s artists, while acting as conduits for mezzotint and other innovative techniques. Researching pigment- making, dyeing, and other arts under the vaunted, Baconian banner of the “history of trades,” the Society’s empirical epistemology undergirded and informed Enlightenment aesthetic thought.36 “It was the Royal Society,” Craig Hanson has claimed, “that provided the first ‘public’ institutional basis for the arts in England.”37

If that is so, then residue of such an experimental legacy should plausibly be perceptible within Britain’s emergent school of painting.  Painting with Fire began from the proposition that there would be no better candidate for testing that experimental hypothesis than Reynolds himself. Leading painter of the British School, Reynolds was both a fellow of the Royal Society and founding president of the Royal  Academy. Elucidating the experimental milieus in which Reynolds moved in 1750s London, tracing his connections to technical cultures of metal- forging and precision instrumentation in his native environs of Plymouth—as the pages to follow will do—goes some way to highlighting the force of an older experimental tradition acting within eighteenth- century British pictorial art. 

But drawing a line from Cole’s dye experiments to Reynolds’s chemistry also opens matters reaching far beyond Restoration science and the seem-Slow-Motion Mobiles 
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ingly staid domain of Anglo- American painting. For, to some interpreters, Cole’s work has suggested an alternative conception of photography: one that arches away from the names of Joseph Nicéphore Niépce, Louis Joseph Mandé Daguerre, and William Henry Fox Talbot, as well as from 1839 and other pivotal dates in the first third of the nineteenth century. Where one such interpreter sees Cole’s dye research as continuous with the “discovery of the effect of light on chemicals and, consequentially photographic technology,” another plots it into “an alternative narrative of photography’s origin, one that did not begin and end with the camera, that did not privilege the black- and- white image, and did not proceed in a linear, progressive or teleological manner.”38 To this way of reasoning, perhaps Reynolds’s coupled interests in the camera obscura and pictorial chemistry should also make him count as an early expression of what Geoffrey Batchen has called the “desire to photograph” as it emerged in the years around 1800.39

I make no arguments such as this whatsoever. Instead, the fundamental assertion of this book is that we need to remove photography as organizing  telos or culminating point from our histories of chemical image-making.  Painting with Fire contends that only by deflating the Whiggish, appropriative ambitions once voiced in the name of photography can we apprehend the projects of Thomas Wedgwood and other supposed “proto-photographers.” Moreover, placed into a longer history of making and thinking with dynamic chemicals, the endeavors of Niépce, Talbot, and other figures who count significantly for the history of photography proper will come to be seen in fundamentally new ways. Just as their “local” im-brication with Reynoldsian painting and its replicative legacies can in this way be drawn out, so too may the truly global stakes of their projects be made clear at planetary level. Yet how could a history be written that would integrate Talbot’s calotypes with Cole’s dye supports, Northcote’s “Venetian” grounds, and Reynolds’s chemical vehicles? By what means can we meaningfully apprehend the host of chemical beds, baths, films, and fluids known by practitioners and commentators in the long eighteenth century to change visibly in time, alongside artifacts as patently unphotographic as steam engines and airplanes (all of which will appear in these pages)? That history would not be about photography directly. Instead, it would take as its target what I call “temporally evolving chemical objects.” 

Temporally Evolving Chemical Objects 

in the British Enlightenment

Experimental philosopher Robert Hooke never defined temporally evolving chemical objects, nor did he use the phrase. Instead, he supplied recipes for making them. Watching the skies in the late 1670s, Hooke explained to his reader how to study comets at home:

10 Introduction



Figure 0.4 Etched and engraved figures of comets from Robert Hooke, “Cometa,” in Lectures and Collections (1678). 

Take a very clear long Cylindrical Glass, which may hold about a quart of water; fill it three quarters full with water, and put into it a quarter of a pound of Oyl of Vitriol [sulphuric acid], and in the midst of this suspend by a small silver wire, a small wax- ball, rould in filings of iron or steel, and you may plainly observe a perfect representation of the Head, Halo, and Beard of the Comet; for the  menstruum falling on, or dissolving the iron, there is a continual eruption of small bubbles, and dissolv’d particles from all the sides of this body; and after the eruption they all ascend upwards from the center of the earth; for being of a much lighter consistence than the anbient liquour, they are by the greater gravity of that, continually protruded upwards.40

The undergirding chemistry of Hooke’s preparation can be understood easily enough. Diluted sulphuric acid forms hydrogen gas as it reacts with ferrous particles embedded in the wax ball; that reacting ball can be guided through the fluid bath when stuck to a nonreactive silver wire. But were Hooke’s proportions accurate? What did their visual effects look like (fig. 

0.4)? Would his chemical recipe have yielded a result resembling the de-Slow-Motion Mobiles 
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Figure 0.5 Cloudy comet: 

a preliminary attempt to 

duplicate Robert Hooke’s 

“Cometa” demonstration. 

Produced by Dr. Janek 

Szychowski and Matthew C. 

Hunter at California Institute  

of Technology’s Tirrell Lab, 

fall 2009. 

pictions of the comet’s head published with his 1678 text—prints made in part by cutting a copper plate’s “Vernish, razing and  Scalping as it were, the Superficies of the Plate a little, which afterwards the  A.F.  [i.e., aqua fortis, or diluted nitric acid] corrodes and finishes”?41 That is to say, did Hooke’s chemical recipe produce visual results comparable to those yielded by etching and other chemical processes within the art historian’s ken? 

These are not questions that art history is well equipped to pose, let alone to answer.  Painting with Fire argues that we can begin to apprehend the legacies of Reynoldsian chemistry, their crossings with photography, and their broader implications only by making steps toward a different kind of art history. As Hooke’s comet shows, the making matters. To understand this “perfect representation,” I pursued several trials of Hooke’s recipe with Dr. Janek Szychowski at California Institute of Technology’s Tirrell Lab.42 

Converting Hooke’s schematic proportions into consistent units of measure, our modest reconstructions quickly encountered practical problems.43 

What, for example, was the texture of seventeenth- century iron filings? 

After melting a cake of beeswax with a heat- gun to form the stipulated ball, we found that the chiplike flakes of iron sourced from an industrial supplier failed to produce the “continual eruption of small bubbles” Hooke describes. 

Rather, fat globules of hydrogen clung to our filings’ flat sides. Results were worse when the ball was coated with iron powdered to the texture of flour; that caused a reaction so dispersed as to mask the ball altogether in a milky cloud (fig. 0.5). Only when the particles were of a size like coarsely ground 12 Introduction



Figure 0.6 Hooke’s Comet, Mark II. Produced by Dr. Janek Szychowski and Matthew C. 

Hunter at California Institute of Technology’s Tirrell Lab, fall 2009. 

coffee did any salient results begin to appear (fig. 0.6). Even then, they did not “erupt” quickly: at least thirty minutes were required for any significant activity to materialize; effects comparable to those Hooke reported consistently appeared only after forty- five minutes. The reaction then began to slow as the wax ball broke up. The whole enterprise took on representational life and decayed out of it in some four to six hours. 

A deflationary reading might protest that this unstated temporal lag could well have been an artifact of the reconstruction, a tic of translation jeopardizing any strong conclusions drawn from the trial. But the existence of the chemical comet in time was central to its point. Hooke knew—and could easily have used—far speedier reagents. In 1676 medical doctor Nehemiah Grew (who Hooke had proposed as a Royal Society fellow in 1671) had explained to the institution how “the filings of Iron or Steel, with Oyl of Vitriol make a fair Ebullition. . . . But Spirit of Nitre [nitric acid] make them boil with much celerity.”44 Forgoing nitric acid’s rapid reactions, Hooke’s 1678 recipe envisions not some passive observation of chemicals erupting, but a mode of manual and cognitive engagement by which the reader-cum- experimentalist makes materials changing visibly in time into a tool for celestial understanding.45 A compound of materials and thinking, this changing chemical visualization moves too with broader thoughts about the nature of temporality. Hooke’s views on comets’ internal instability had been shaped by controversial lectures on the “deep time” of the earth that Slow-Motion Mobiles 
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he had first delivered to the Royal Society in 1668. Earthquakes, volcanoes, fossils—all those, he argued, manifested ways in which “Sublimations, Distillations, Petrifactions,” and other volatile, chemical processes  had to have transformed the earth radically since a receding moment of divine creation.46

A stronger argument puts the point this way: material reenactment and other elementary means of harnessing evidence unconventional to art history can change as much the disciplinary tools as the targets of analysis.47 For these trials demonstrate in powerful ways just how generously a maker has to overlay conceptual allowances onto the chemical reaction to yield Hooke’s “perfect representation.”48 The reenactment also underscores the kinds of tools needed for tracking chemical images more broadly conceived. The comet’s “figure” only becomes visible in the presence of a particular kind of chemical “ground.”49 The representation is utterly reliant for its fugitive visibility on a field of physical forces and chemical materials, which are themselves not observable. Supports to the long eighteenth century’s additive and subtractive techniques (oil painting’s priming layers, paper manufacture and sizing, the preparation of copper plates for etching) do have their art- historical languages, of course.50 But the passivity implied by the phrase “blank canvas” holds little purchase in the domain of temporally evolving chemical objects. Instead, as summoned by Hooke’s comet, the analytic instruments we need must be capable of highlighting maneu-vers made as much in visible space as through experimental time. We need tools to clarify how catalytic effects were variously anticipated, accelerated, or restrained by chemical makers’ manipulations of figuring body and supporting nidus (to borrow a term we will see employed by Tom Wedgwood), with all components active and mutually constituting.51

Forging such tools even provisionally can make the art- historical landscape morph and open anew. The proposition of this book is that Hooke’s comet, Reynolds’s paint films, and Northcote’s grounds can be meaningfully apprehended as a history—as a self- conscious relay of temporally evolving chemical objects—that moved into and out of grand- manner painting, among other domains, in the British Enlightenment. It is worth briefly clarifying what this book takes “temporally evolving chemical objects in the British Enlightenment” to be. Taking it from the top: “temporally.” No shortage of ambitious restructuring of temporality has been assigned to the long eighteenth century, but Hooke was hardly alone in using chemicals as what Michael Baxandall has called “slow- motion mobiles” to think time.52 By the mid- eighteenth century, chemical enhancements to encaustic, enamel, and competing techniques that would “fix” the privileged artistic medium of painting in oils (itself mythically born from alchemical pursuits, of course) against decay had prompted pan- European reflection 14 Introduction

on art’s material susceptibility to time.53 An “Epigram on the Paintings of Sir Joshua Reynolds” in 1782 put the problem this way:

Sir Joshua, master of the mimic art, 

Paints in the face the passions of the heart; 

Sketch’d by his hand, the rudest portraits please. 

The strength of Rembrandt with Correggio’s ease! 

Bu[t] soon the transitory tints decay, 

A morning sun that melts at noon away; 

Yet candour owns, say critics what they will. 

That he goes off with flying colours still.54

Where advocates for the chemical processes of patina would sound time’s visible changes as sites for the gain of aesthetic and economic value rather than its loss, others would take ongoing chemical transformations as tools for politico- conceptual action.55 Chemical supports unfixed provided Tom Wedgwood, as chapter 3 argues, with means to militate against a capitalist industrialization of factory time, one embodied keenly at the Staffordshire pottery manufactory called Etruria established by his father, Josiah Wedgwood. Even if the artwork in general and photography in particular are apprehended as veritable compression units for temporality,  Painting with Fire highlights the reciprocities between making with chemical materials evolving visibly in time and the ways they would prompt agents in Britain’s long eighteenth century to stage confrontations  with time.56

Any talk of materials “evolving” in time is likely to prompt association with the theory of biological development by random mutation linked to the name of Charles Darwin.57 That is not the term’s only meaning, and it is not the one used here. Evolution bears a specific, chemical sense: a combination of materials that yields an emission of light, heat, or gas. “The voltaic circle being thus completed,” so William Henry Fox Talbot claims in one of his early engine patents, “immediately . . . oxygen and hydrogen gases are evolved, which rise through the water, and fill the space above the surface of the liquid. . . . This evolution of gases continues during the greater part of the revolution of the axis.”58 Evolutions can also be changes that unroll or unfurl in time, per the Latin root  evolvere. Darwin’s grandfather, Erasmus Darwin, used the term with that sense to describe the opening, disen-tangling, and untwisting of life in the womb—a matrix crucial, as we will see, for the period’s chemical speculations. In his  Zoonomia; or, The Laws of Organic Life (1796), the elder Darwin relayed a “preformationist” account of sexual reproduction whereby all potential beings “have existed in miniature in the animal originally created; and that these infinitely minute forms are only evolved or distended, as the embryon increases in the womb.”59 Forged Slow-Motion Mobiles 
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between his own robust chemical education and Darwin’s supposed anticipations of his grandson’s mature theory, Tom Wedgwood voices the capacious sense of evolving employed in this book when he claims, “I know the nature of a thing or of an event when <you call up in me> the vis. id. [visual idea] of it, & of what lie before & behind it in the perpetually evolving series of visual perception.”60 Of course, evolution in a weaponized, declension-ist sense became an explicit target for nineteenth- century thinkers at the core of disciplinary art history. Internalizing evolutionary thinking in his notion of  Kunstwollen, Alois Riegl railed against what he called a “materialist interpretation of the origin of art [which] is nothing other than Darwinism imposed upon an intellectual discipline.”61 As its last chapters make most explicit, this book uses chemical materials that evolve—that change—

in broader, nonteleological senses to reclaim the possibilities of those materialist methods of interpretation foreclosed to build the foundations of disciplinary art history. 

How that discipline has figured connections between eighteenth-century art and matters “chemical” might well be emblematized by Jacques-Louis David’s double portrait of Antoine- Laurent Lavoisier and his wife, Marie- Anne- Pierrette Paulze (plate 2). Opponent of phlogiston, master of precision measurement, reinterpreter of combustion, hero of a “chemical revolution,” Lavoisier turns from his philosophical apparatus and writings to gaze at his wife, an accomplished artist who produced visualizations for her husband’s books.62 Her height elongated by the fluted pilasters and veined marble revetment behind her, Paulze- Lavoisier looks out from the immaculately finished picture plane as much toward an implied beholder as to that beacon of artistic modernism with whom she had trained: David himself.63 My story looks less at depictions of chemistry by artists than it excavates dynamic chemicals in art’s material and conceptual fabrication; so too do the art and chemistry I analyze give themselves less easily to stories about modernism. In part, this is a matter of scale. Few domains changed as profoundly as did chemistry during the two- hundred- year relay examined in this book. Surveying only the half century between 1675 and 1725, historian Lawrence Principe has characterized its shifts as “so significant and so sudden that they bring the word revolution almost naturally to mind . . . 

[and] are at least as fundamental as those experienced in an equivalent time-period straddling the celebrated Chemical Revolution—say 1760 to 1810.”64 

The eighteenth century would witness what Principe and William R. Newman diagnose as a splitting of chemistry proper from those practices of metallic transmutation and pursuit of the philosopher’s stone that have since come to define alchemy in modern, pejorative conception. Instructively, the archaic spelling of “chymistry” Newman and Principe have influentially promoted for signaling a pre- Enlightenment, unified domain of medicine- making, metallurgy, natural philosophy, and chrysopoeia 16 Introduction

would linger on among the protagonists examined here.65 While he may have headed a new school of painting in Britain comparable to Continental models, Reynolds was clearly behind the times (at least by those standards) when in 1774 he described “chymistry” as the transmutation of base metals into gold that had become  alchemy’s defining act. 

That cloven character of chemistry—its disputed identity, its lags between theory and practice, its perceived threats—also serves to indicate the heft of its hold in Enlightenment Britain. Broadly defined, chemistry was the science of materials, their compositions and transformations.66 Hardly novel to material encounters with the visual arts, those chemical transformations had acquired marked importance across early modern Europe.67 

Against the grain of entrenched Galenic medicine, European alchemists had promoted artificial means for curing disease and prolonging human life at least since the thirteenth century.68 Expanded by buccaneering alchemist Paracelsus von Hohenheim (1493–1541) and his numerous followers, that iatrochemical project gained a significant foothold in Britain with the abrogation of medical orthodoxy under the Protectorate of Oliver Cromwell, when it was firmly allied to Francis Bacon’s vision of progressive improvement of the human lot through collective enterprise.69 Burnished in status by Thomas Sydenham and other elite practitioners at the early Royal Society, chemistry as panacea to illnesses of mind and body would be widely sounded in the later eighteenth century’s era of industrial expansion—reaching dizzying heights at Thomas Beddoes’s Pneumatic Institution in Bristol circa 1800, where Tom Wedgwood, Samuel Taylor Coleridge, and others would receive nitrous oxide treatments administered by Humphry Davy on equipment designed by James Watt.70 In a fomenting, iatrochemical ambit circa 1774, a reader of London’s  Morning Post some two months before Reynolds’s sixth discourse could find the mind “compared to an apothecary or chymist; whose materials indeed are furnished by Nature; but for the purposes of his art, he mixes compounds, dissolves, evaporates, and sublimes them, till they put on a quite different appearance.”71

Chemistry’s ability to make one material into another placed it at the center of British industrialization. By the mid- 1740s, the quarter pound of sulphuric acid required for Hooke’s comet was dwarfed by the output of vitriol factories established at Twickenham and Birmingham. Producing acids at industrial scale may have helped hatters, tanners, and papermakers, but it was fundamental to the metal- refining and cloth- bleaching operations at the core of Britain’s Industrial Revolution.72 Whether driven by a consumer revolution’s demand for cheaper, lighter fabrics imitating Indian calicoes or enabled by a still- earlier “industrious revolution,” British textile production only accelerated with the application of Watt’s steam engine in the nineteenth century’s early decades.73 In turn, that production spurred the growth of an alkali industry serving the sprawling mills of Lancashire and Slow-Motion Mobiles 
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the broader northwest as they processed cotton harvested by slave labor in the American south. Alloyed in a volatile compound of desire, ingenuity, greed, and exploitation, chemistry was, as one historian memorably put it, 

“the most fundamental science of the industrial arts.”74

 Painting with Fire is a narrative of making and thinking with visibly changing materials known by their users as chemical, not a history of chemistry. A science of materials in transformation often catalyzed by fire, chemistry is thus pursued not in some systemic purity; it is studied here frequently in relation to other, interpenetrating domains of natural philosophy, always as incarnated in visualizing practices made at the joins of the fine and industrial arts privileged through much of the period.75 In doing so, I seek to amass as much evidence as I can about what practitioners did with what they called “chemicals,” how they thought about them, and what they were understood to be doing, but without forcing the issue. 

Key protagonists in this book such as Joshua Reynolds and Benjamin West talk about “chymistry”; they make experiments in pictorial facture apprehended by their contemporaries in “chymical” (or “chemical”) terms, while their enterprises could suggest (and, indeed, have been interpreted in light of) familiarity with broader “alchemical” interests. Yet the frustratingly fragmentary evidence of their libraries and exact working procedures prohibits any easy reconciliation between what Herman Boerhaave wrote, what Reynolds painted, and how Samuel Johnson thought about both.76 These evidentiary lacunae are worse still with shadowy figures such as Thomas Rennell (a painter “fond of chemistry,” as Northcote would declare him in his biographical writings on Reynolds) or with the “mechanical and chymical process” kept as a trade secret by replicator Joseph Booth.77 My procedure has been to retain spellings used by the period sources, while keeping in mind the longer chymical heritage disclosed by critical historians of alchemy; to appeal to reconstructions of eighteenth- century practices in modern chemical terms and operations whenever available, while retaining historical emphasis. As should be clear, the guiding aim is not to reveal what the chemistry of each artifact is “really” (i.e., in our terms), but to elu-cidate a chemical penumbra capable of accommodating well- documented agents recognized by contemporaries and subsequent interpreters as chemists (i.e., Boyle, Priestley, James Watt), as well as a larger, looser array of practitioners (e.g., Reynolds, West, Rennell).78

The artifacts of that chemical penumbra are dubbed “objects” for three reasons. First, most art- historical research tends to approach post-Renaissance paintings, prints, and so on as “pictures”: as two- dimensional representations or figures whose material encrustation into a third dimension may be acknowledged, but is treated to extended analysis only in exceptional cases.79  Painting with Fire shows how substantially the chemical thickness of the pictorial arts was thought in the period, an aim advanced 18 Introduction

by the defamiliarizing description of its targets as objects. Second, that usage helps to disclose historical ways in which chemical experiments with materials that change in time both entered into and exited from Britain’s grand- manner painting tradition. The final chapter examines debates in the 1860s that turn on technical studies of early chemical replicas of Reynoldsian paintings. I argue for those discussions’ consequence for both photochemical preparations and pursuits of chemical explosives used in combustion engines. Those connections would be severed (or at least understood in very different ways than those I pursue) if the artifacts implicated were apprehended as “pictures” or “images.”80 Third, vexed as talk of objects may be to scholarship inflected by strains of existential phenomenology, retaining the offending term offers an opportunity for interdisciplinary intervention.81 In  Objectivity (2007), their widely influential shadow- history of subjectivity, Lorraine Daston and Peter Galison center their analysis on scientific atlases, sources wherein “pictures are the alpha and the omega of the genre.”82 Operating by those principles, Hooke’s chemical comet would be all but invisible to interpretation; the significant gaps between prints’ epi-stemic virtues and dynamic chemicals’ challenges to the thinking subject would be effaced entirely. Since exploring and exploding subjective time via chemical supports is a recurrent concern among the book’s protagonists, I retain the term object as subtle provocation for readers within and beyond art history. 

Finally, I treat the period examined in this book less as a long eighteenth century than as a “British Enlightenment.” Critiquing any view that would figure “the Age of Reason as torch- bearer in the great relay race of human progress,” Roy Porter once stressed how the Enlightenment in England had to be approached as “the ideology of particular articulate elites with defined interests.”83 In its own relay,  Painting with Fire dispenses with progress to track materials and their conceptual affordances over time among a small, intricately intertwined elite, many of whom were Scottish (or Scottish- educated), Irish, or Anglo- American, not only English. Sociable, variously progressive, informed about developments in the sciences, and broadly answerable to the cosmopolitan interests associated with the Enlightenment, the agents implicated in this relay were closely linked to one another—often consciously so—despite the centuries separating them. Departing Reynolds’s studio for his belated Grand Tour in 1776, Northcote wrote a letter to his brother from the library of the Rev. Leonard Troughear Holmes on the Isle of Wight. “A man of great fortune, heir to Lord Holmes, nearly related to admiral Holmes, and descended from a late Governor of the Isle of White,” as Northcote put it, the Rev. Holmes was a relative of Sir Robert Holmes, the man who seduced Grace Hooke, Robert Hooke’s niece and lover, on the Isle of Wight in the fall of 1677.84 In Plymouth, Northcote had been friendly with James Yonge (1748–1799), a descendant of Plymouth Slow-Motion Mobiles 
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naval surgeon James Yonge (1646–1721), who had contributed to Hooke’s publications in the 1670s.85 While Reynolds’s own familial relations to Hooke’s experimental- philosophical networks are noted in chapter 2, multiple generations of Wedgwoods, Watts, and Darwins figure in later chapters. And none other than the grandson of Matthew Boulton emerges from the shadows in the 1860s to intervene into the interpretive fate of his grandfather’s chemical image- making. In short, mine is not a comprehensive survey of intersections between art and science in Britain’s long eighteenth century. Instead, I use the fraught label Enlightenment to get at the thresh-old of what would become a global problematic as reckoned with by a small, self- conscious  network. 

The Relay

The following chapters seek to dramatize that small group’s movement in and out of synchronicity through a simple geometry. Each chapter begins with a vignette positioned at least three decades before the main action of the chapter. Several of these vignettes endure substantially longer than the two to three paragraphs’ allowance of scholarly convention. The chapters, in turn, often tarry over a single decade, or even a shorter span. Possibly prompting the reader to reflect on the point of time at the vignette and the line of the chapter’s narrative, this twin- speed geometry aspires to a motion that is “digressive, and it is progressive too, —and at the same time,” in the immortal words given to Tristram Shandy by Reynolds’s friend Laurence Sterne.86 In practical terms, the story moves this way. Chapter 1, “Pictures 

. . . in Time Petrify’d,” highlights a new nexus between chemical materials known to change conspicuously in time and visual art forged at the Royal Society of London circa 1680. I situate experiments on the cold fire of artificial phosphorus and other “self- shining” substances within broader research on the chemistry of life, light, and combustion. A quintessential temporally evolving chemical object, artificial phosphorus becomes pivotal to experimentalist conceptions of time. Ignited into storable flame, artificial phosphorus will thence pass through each of the following chapters—as subject of depiction, as object of chemical preservation, as reputed source of photographic origin—in relay, a movement itself then transitioning into a conception of art.87

The second chapter, “Joshua Reynolds’s ‘Nice Chymistry’ in the 1770s,” 

moves to the mid- eighteenth century and the consolidation of Britain’s national school of painting in oils. I highlight Reynolds’s protracted and various access to practical chemistries: among instrument makers in his native milieu of greater Plymouth, at the Society of Arts near London’s Charing Cross, and in his own studio. The chapter centers on Reynolds’s public embrace of chemistry at the Royal Academy in 1774 and its rapid, contested 20 Introduction

response. Framed against Joseph Wright of Derby’s 1771 rendering of phosphorescent invention (see plate 8), the chapter explores a moment in the 1770s when time and painting’s capacity to represent it had achieved particular urgency. I then read Reynolds’s “infant portraits” of the early 1770s through contemporaneous debates about the Paracelsian homunculus—

a life born from purely chemical means—as forging a prescient temporality of fine art from unstable alloys of chemistry and ambitious painting. 

The third chapter, “‘Rend’rd Imortal’: The Work of Art in an Age of Chemical Reproduction,” moves to the revolutionary decade of the 1790s, when several leading entrepreneurs and industrialists explored new, explicitly chemical means by which to “fix” or otherwise intervene into a body of British grand- manner painting made chemically unstable through Reynolds’s influential model. Highlighting the central role of the second Royal Academy president, Benjamin West (1738–1820), the chapter places the decade’s most acclaimed chemical invention, lithography, in relation to the 

“Venetian system” of painting, and “pollaplasiasmos” alongside enamel and encaustic painting as competing, chemical instruments for preserving the Reynoldsian project. From aspiring echelons of London’s art world, the chapter expands to consider James Watt’s copy press, Josiah Wedgwood’s forays into aquatint, and other modes of replication via chemical change in time among the Lunar Society of Birmingham. That mingling of fine and industrial arts, channeled together at opposing speeds to remap temporal metaphysics, finds supreme expression in the work of Tom Wedgwood (1771–1805), Josiah Wedgwood’s youngest son and the “first inventor” of photography per the famous pronouncement of William Henry Fox Talbot. 

I argue that Tom Wedgwood’s so- called photographic project is better apprehended as a contradictory drive to visualize a fundamentally antivisual conception of time via chemical means. That star- crossed project also affords return to the figure of the Reynoldsian chemical homunculus, as re-configured in Mary Shelley’s  Frankenstein; or, The Modern Prometheus (1818), imaginative fiction penned by the daughter of Wedgwood’s radical friends. 

The fourth chapter, “Space, Time and Chemistry: Making and Disfiguring Enlightenment ‘Photography’ in the 1860s,” examines a moment in the subsequent century when those indestructible, chemical replicas of Reynoldsian painting were rediscovered  as photographs. The chapter follows the recovery of what were then called “sun pictures” and their role as evidence for a history of photography achieved in 1780s Birmingham, a tale promoted by Francis Pettit Smith (an engineer- cum- curator at London’s then newly formed Patent Museum) and Edward Price, his chief supplier at Matthew Boulton’s derelict Soho Manufactory. The chapter follows these sun pictures up to their largely successful presentation before a leading photographic body in November 1863. Thereafter, Smith’s revisionist history would meet vociferous opposition from Matthew Piers Watt Boulton, Slow-Motion Mobiles 

21

the Soho industrialist’s grandson and namesake. Seeing M. P. W. Boulton’s opposition to the sun pictures not as an attempt to shake off photography’s disfiguring, industrial shadow, but as a means to wrest chemical secrets for driving combustion engines from a rival technologist, the chapter offers larger lessons for rethinking chemical replicas, Reynoldsian painting,  and photography. A brief conclusion reads the British Enlightenment’s quest for fire as much for its methodological lessons toward a different kind of art history as a groping in the dark with what we can see now as a global threat—as a kind of “native anthropology” of the Anthropocene. 

As will be clear,  Painting with Fire builds upon the brilliant insights of scholars working in several fields: from the critical historiography of alchemy and studies of the material lives of artworks to the kaleidoscopic panorama of the “chemistry of substitution” in German industrial history and critical theory offered by Esther Leslie’s  Synthetic Worlds (2005).88 No work has been more important, though, than “Photography and Liquid Intelligence,” a brief, poetic essay by contemporary photographer Jeff Wall around which this project long centered. In four paragraphs, Wall imagines an alternate lineage for photography’s “dry” rationality of optics and machinery through what he calls “liquid intelligence.” Literally present in the fixative baths and washes of chemical photography (while displaced to the generation of electric power by the turbines that support digital media), liquids constitute an “archaism . . . a memory- trace of very ancient production processes—of washing, bleaching, dissolving and so on, which are connected to the origin of  technè.”89 Once I had imagined that my story might make good on that gestural tracing; I hoped I might excavate an intellectual genealogy of making and thinking with liquid chemicals that changed in time. Maybe that would build upon my previous work to offer, say, a counterhistory to narratives about artistic skill and deskilling over the long eighteenth century.90 Yet, as the project progressed, liquidity as such began to feel epiphenomenal to the story. And mine, I came to realize, was not a story about photography directly. 

Prefacing a different approach to Enlightenment Britain, novelist John Fowles once described a germinal image. “A small group of travellers, face-less, without apparent motive, went in my mind towards an event,” he writes. “They simply rode along a skyline, like a sequence of looped film in a movie projector; or like a single line of verse, the last remnant of a lost myth.”91 My story is less chivalric, closer to the ground: more elemental. 

In darkness, a torch alights; it is passed in relay from one site of combustion (itself never original) to a waiting material substrate and eager torchbearers. Gestures toward a critical history of temporally evolving chemical objects, not Promethean myth- making, these four points offer a different story of Enlightenment art and its crossings with the Industrial Revolution.92 So too do they argue for another way of understanding painting, 22 Introduction

photography, and the relations we draw between them. But this story is also after something older, something like an archaic or primordial way of imagining a history of art. As I found myself writing a book stretching over some two centuries and sticking my fingers into any number of scholarly beehives, I came to realize that those were not intelligent procedures nor was mine a story about intelligence. Fowles describes his story as propelled by “obsession with a theme.”93 Overextended in scope, excessive, given to risky behavior with uncouth tools: those were equally the objects and the affects of my inquiry, not intelligence. Playing with fire became, with a nod to Yves Klein,  Painting with Fire. 
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1

“Pictures . . . in time petrify’d” 

Esther swoons. She collapses sidelong into the scarlet arms of a female attendant (plate 3). As she falls, the backs of her fingers brush the cinched splendor of iridescent green velvet that carpets the steps to her husband’s throne. Made moot by her insensibility, the attractions of those lustrous surfaces are turned outward to the beholder. They are slowed— magnified—

as the drag of her cape’s flushed- gold lining drapes over that emerald step, replaying her fingers’ movement at amplified volume. Rising from his seat above, Persian king Ahasuerus leans forward. Right arm wriggling with agitation, his looming body casts shadow onto the crush of courtiers who crowd forward to see protocol and, now, posture broken. According to the biblical story, Esther had concealed her Jewish identity from her husband. 

Learning of a plot to massacre the Jews hatched by royal minister Haman (who contorts at upper left), she violates taboo by entering Ahasuerus’s throne room unbidden, only to faint in the act. The picture bristles with luminous cues—pearly dots crossing at Esther’s waist, glints of light off loll-ing eyes at upper right, the receding floor tiles’ pasty whites—to draw the beholder to its own centripetal insentience. The beholder is guided by lights as Esther blacks out. 

Painted on canvas in the later 1540s, Tintoretto’s vision of Esther’s faint anticipates its own fate unknowingly. In the spring of 1628, the pic-25

ture was packed into the London ship  Margaret, which set sail from Venice, homeward- bound, on April 15. The ship contained a prodigious prize: a collection of paintings by Raphael, Titian, and other Renaissance masters. 

Valued at some fifteen thousand pounds sterling (equivalent to the cost of a disastrous naval siege operation then being run against the French at Île de Ré) and bought at perhaps twice that sum, Tintoretto’s  Esther and other artworks had been acquired from the bankrupt Gonzaga family of Man-tua. In Venice, they were crated for travel under the supervision of courtier Nicholas Lanier, acting on behalf of the purchaser, British king Charles I.1

The   Margaret docked at Antwerp in mid- June. There, her cargo was found to be in satisfactory condition by Lanier, who had traveled overland through Switzerland and France to intercept the ship. But an unpleasant surprise awaited when the crates were unloaded in London one month later. 

As recounted by royal physician and connoisseur Sir Theodore de Mayerne (1573– ca. 1655), the  Margaret had been packed at Venice with cargo that included not only fine art, but a load of currants and several barrels of mercury sublimate (a white salt used to treat venereal disease, among other applications). In the fetid depths of the ship’s hold, those incongruous components had come together to disfiguring effect. Some blamed a storm that rocked fishing boats in the Gulf of Venice soon after the  Margaret’s depar-ture. Mayerne focused on a vapor excited by the heated currants that blackened the precious paintings, turning them as dark as ink.2

Practical means for pictorial restitution were to hand, however. Recording that the king’s oil pictures had been successfully restored by washes of milk, Mayerne went on to recommend a graduated scale of interventions, from modest care with egg yolks and white Venetian soap to sterner salves. 

Aqua fortis (nitric acid), a preparation made with salt and alum, various sulphuric acids: all had their uses.3 Although it is unclear if or how Tintoretto’s Esther was then treated, the doubled presence of Haman now visible in the picture (he appears both as the figure in purple and as a ghostly apparition closer in to the leaning king) betrays the extensive reconstruction enacted upon it.4 Should pictures be defaced by vapors still stronger than the pong of putrefying currants that besmirched Charles’s paintings, Mayerne could recommend a solution made from salt and sulphur (two thirds of the  tria prima promoted by Paracelsus von Hohenheim). “Like goes with like,” he reasoned.5

Auctioned off by Parliament after Charles I’s execution in 1649, Tintoretto’s  Esther was bought back by his son Charles II following the restoration of the Stuart monarchy in 1660. So too was Mayerne’s research rediscovered by Restoration- era philosophers at the Royal Society of London, later seventeenth- century England’s leading learned institution. With the onset of London’s devastating plague in the spring of 1665, the Royal Society read extracts from Mayerne’s writings on the growth of worms in human teeth 26 
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and gums, along with a recipe for salting beef.6 Their conversation ranging widely in July 1668 between vegetal saps’ circulation and the role of iron in the production of copper salts, the Society was referred to “certain papers about chemistry . . . from Sir Theodore Mayerne,” documents then turned over to a chemical subcommittee. Dyeing and coloring in the late 1660s, fermentations of ale by 1679, mixtures of metals in 1680, the staining of agates in 1681: all entered experimentalists’ conversations from Mayerne’s papers.7

On the face of it, the Royal Society’s regard for Mayerne—patron of Peter Paul Rubens, confrere of Anthony Van Dyck, artistic advisor to Stuart princes—as a repository of chemical lore would confirm the darkest sus-picions of an older historiography. “A genuine taste for art did not exist among the English virtuosi of the seventeenth century,” as literary critic Walter Houghton once claimed. “On the contrary, they looked at painting in the same way they looked not only at coins, but even at nature and mechanical inventions.”8 This chapter proceeds from the proposition that Mayerne’s plotting of pictorial volatility amid expansive research bearing on living bodies and metallic transformations is tactically instructive for a history of temporally evolving chemical objects. For where the restitution of darkened pictures by chemical means had attracted Mayerne’s interest in the early Stuart era, fine art made to bear an unearthly, chemical glow became a subject of the Royal Society’s investigations in the later 1670s. 

Those spectacular experiments too looked back in time, to trials by Bolognese craftsman Vincenzo Cascariolo in the years around 1603. Mythically pursuing the philosopher’s stone, Cascariolo had then developed a method for calcining or roasting local stone to a fine powder. Exposed to sunlight, Cascariolo’s “Bononian stone,” or Bolognese phosphorus, could store and return illumination in the darkness. By the mid- 1670s, competing chemical preparations using other materials (frequently human urine and feces) were not only being parlayed across Europe but were being physically applied to art and other sensitive surfaces.9 From Bologna, physician Marcello Malpighi reported how beholders could witness the art of a local collector appliqued with “the  Bononian Stone calcined, [to see] Statues and Pictures variously shining in the dark.”10 In London, experimentalist Robert Hooke possessed his own recipe for making “Figures and Representations with this Light, as if often done . . . shine like the Stone.”11

Contrary to hopes raised by art- historical interest in shine and gleam, phosphorescent glow made but a modest visible mark upon Restoration London’s fledgling artistic cultures.12 We possess no contemporaneous depictions of British phosphorus experiments; what artifacts do survive give little to see on account of the volatile preparations’ time- sensitive effects. 

Yet, as expressed supremely by Joseph Wright of Derby’s  The Alchymist, in Search of the Philosopher’s Stone, Discovers Phosphorous, and prays for the Successful Conclusion of his operation, as was the custom of the Ancient Chymi-
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 cal Astrologers (first exhibited in 1771), “cold fire” would become an important catalyst in the subsequent form and fabric of British picture- making (see plate 8). Known to and imaginatively replayed by Enlightenment- era makers, Restoration- era phosphorus research opens a history of temporally evolving chemical objects, as it were, before the era of British art.13

To enter that story, this chapter uses three operatives and a counterpoint. Meet the agents: Thomas Willis (1621–1675), Royalist physician and anatomist; Robert Boyle (1627–1691), chymist and natural philosopher, as well as one of the wealthiest men in Europe; and Robert Hooke (1635–1703), former assistant to both Willis and Boyle, who served in the late 1670s as the Royal Society’s powerful secretary. All three were practitioners of what historian of science Robert G. Frank Jr. has called the “physiological tradition” 

of natural philosophy that emerged from Civil War– era Oxford in the long shadow cast by William Harvey (1578–1657).14 Habitués of Oxford’s evolving philosophical clubs, Willis, Boyle, and Hooke all became fellows of the Royal Society and prominent, international exponents of the “new science” 

of experiment. Refracting trans- European interest in artificial phosphorus through these English protagonists, this chapter foregrounds how chemical materials changing visibly in time (and modeling the nature of time thereby) moved with research bearing on questions of light, life, and fire. It maps chemical connections between ephemeral pictures, bodies, and combustion, bonds that Enlightenment- era makers would subsequently root to seventeenth- century phosphorus research.15

The chapter also implants a methodological operation key to the book writ large, and takes a cue from Tintoretto’s  Esther in doing so.16 Overcome, Esther loses sentience and collapses to the floor, no longer able to see. So too would many chemical processes made and used by Enlightenment practitioners leave little for the art historian to apprehend visually. All too often, there is no figure to square with the chemical grounds under experimental investigation. Yet Esther’s fall from upright sight into horizontal blindness can also guide us into the elemental; it can take us from the vertical picture plane to the chemical beds, baths, and other real but invisible agents sub-tending visibility. Equally, by following the chemicals binding life to combustion and the time of clocks to transitory visual effects, we can reroute artificial- phosphorus research in the Royal Society circa 1680 away from available endpoints in the history of photography. The chapter concludes on that historiographical juncture, prompted by the countervailing, period voice of physician- experimentalist Nehemiah Grew (bap. 1641–1712), as it passes into its own recursive tale. 
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Chapter 1

Shining

In early April 1676, Somerset virtuoso John Beale had a fat pig slaughtered for a family meal. The pig was gutted. The intestines were boiled with its feet and the chitterlings kept in a briny solution in a cool, dark larder. On the fourth night of their submersion, a strange light was seen in the darkness. “All those parts of the guts, and the claws of the feet, which floated on the top of the pickle, began to shine,” Beale reported, “and the parts immersed under water gave no light; the light increased daily in all the parts that floated.” Some ten days after the pig had been killed, the light “seem’d as bright as the brightest Moon- shine.” A hand dipped into the transformed liquid would retain its weird glow.17 By the start of April’s third week, the light had vanished entirely. Beale was nothing if not modest about the interpretation he could offer for such fleeting phenomena. Only had he been moved to publication, he insisted, by the precedent of Robert Boyle, author of writings on a neck of mutton that shone with a greenish- blue light sufficient for reading at night from the pages of Henry Oldenburg’s  Philosophical Transactions of the Royal Society of London—the very journal to which Beale submitted his findings.18 In Beale’s estimate, such matters awaited treatment by “Expert Chymists . . . [who] deal with such fickle agents, as Fire and Flame.”19

Beale’s wish quickly came true. By the mid- 1670s, several streams of research gathered around experiments with heatless substances capable of yielding light. Adept Johann Daniel Krafft demonstrated one such marvelous material at Boyle’s London laboratory in September 1677.20 Extracting a luminous, smoking preparation from a glass vial, Krafft scattered tiny fragments “without any order about the Carpet, where it was very delightful to see how vividly they shined; . . . they seemed like fixt Stars of the sixth or least magnitude, but twinkled also like them.” Not content at representing nature’s heavens, Krafft then turned his phosphorescent means upon the human arts. “Calling for a sheet of Paper and taking some of the stuff upon the tip of his finger,” the chemist “writ in large Characters two or three words, whereof one being DOmINI . . . shone so briskly and lookt so oddly, that the sight was extreamly pleasing, having in it a mixture of strangeness, beauty and frightfulness.”21 In a commensurate trial then being made across Europe, a preparation that would “not offend a Ladies hand” was applied to a visage (likely Boyle’s), an act that “made not only his own Face to shine, but the lustre of his Face discovered three or four other faces not far distant.”22

Why did the flickering sparks, flashes, and fumes of artificial phosphorus command such interest in philosophical circles circa 1680? Historians of science have proposed several plausible explanations. Made from 
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bodily wastes, phosphorus promised an imminent realization of chymistry’s claims to ameliorate human health. “The cold fire, which contravened the paired qualities of hot and dry, cold and wet,” as Pamela H. Smith has argued, “raised hopes that the much expected stone of the philosophers in the animal realm had been discovered.”23 Local context also mattered. A wondrous emblem of the Royal Society’s nascent public culture of chemistry in Jan Golinski’s reading, self- shining substances’ coolness acquired significant, rhetorical value to British practitioners amid sectarian reprisals after the Test Acts of 1673 and 1678.24 “At the epicenter of anti- Catholic hys-teria,” so claims Simon Werrett, the Royal Society fellows “exploited spectacular effects to assert their cosmologies but made great effort to show how their experiments undercut hot- blooded drama and put nature in the colder light of matters of fact.”25

Such considerations are important. But it is also worth reconstruct-ing the matrix of elemental questions through which phosphorus research grew in the 1670s. For what  was fire? How did it relate to organic vitality? 

What was consumed and yielded when combustible materials ignited? By following such questions down into the putrid stuff of unstable, cold fire, I mean to survey the ground subsequent operators would cite as binding the ephemeral spectacle of chemicals changing conspicuously in time to questions of life, combustion, and temporal ontology. 



A novel replication by art of effects made visible in natural materials, synthesized phosphorus resounded with echoes of older research.26 “The Learned  Willis (were he alive),” so declared an assistant to Boyle in 1681, 

“would rejoice to see such a Product out of our own Bodies, who was very confident of something igneous or flammeous or very analogous to fire, that did kindle and impregnate our blood.”27 As recently as his  De Anima Brutorum (1672), Thomas Willis had drawn from comparative anatomy to explain cognitive and physiological function through the heating and circulation of fluids distilled off from the blood as it “silently burns with a gentle and friendly heat, like a Fire shut up in  Baneo Maria.”28 Willis built such assertions from a decades- old program of research based on fermentation of five chemical principles (spirit, sulphur, salt, water, and earth) that he used to explain fire, along with many other transformations in nature and human art: “Hay or Dung laid up wet, the Particles of Sulphur very much abound . . . heaped together, they unfold themselves more largely, and begin to breaks the Dens of the Subject, and so produce a burning.”29 If living bodies were heated by a process akin to the ignition of flame, then a phosphorescent glow made from fermented, bodily waste gave reciprocal support to Willis’s physiology of inner fires. 
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In his classic study of the Oxford- associated philosophers, historian of science Robert G. Frank Jr. identified Willis’s concept of fermentation as paradigmatic for the group’s apprehension of respiration, combustion, and a host of related problems.30 More recent scholars have recalibrated. The quasi- Paracelsian, active “principles” informing Willis’s concept of fermentation became a target, so this argument goes, for Robert Boyle’s influential, corpuscularian chemistry, where shape, motion, and position of particulate matter explained bodies’ phenomenal properties in “mechanical” terms.31 

Nonetheless, fermentation remained a process to which Boyle appealed when confronted with the ephemeral glow of phosphorus in the later 1670s. 

Resembling little more than dirty water when sealed, phosphorus uncorked in the dark would bloom with “a  Light or  Flame in the Cavity” as it erupted into an encompassing vial.32 “Air, either by some subtle Salt that it contain’d, or upon some such account, excited in the fumes, it mingled with a kind of Fermentation, or (if you please) a  Commotion,” so Boyle proposed in 1680, 

“by which means the matter acquired so brisk an agitation, as to propagate the motion to the eye, and  there make an impression, the sense whereof we call  Light.”33 But how did air cause this spectacular, luminous ferment? 

To test the role of atmospheric air in producing phosphorescent light, Boyle made numerous experiments using the air pump that Hooke had designed and built for him in collaboration with London instrument maker Ralph Greatorex (fig. 1.1). That device and Boyle’s research on phosphorescence grew from his chemical work at Oxford in the mid- 1650s. Then pursuing the elusive target of “aerial niter,” Boyle had developed an experimental program around saltpeter (potassium nitrate), a key ingredient in the manufacture of gunpowder. Melting four ounces of crystallized saltpeter in a crucible, the chemist and his assistants cast burning coals into the mixture until the mass would no longer combust. Taken off the heat, a portion of this “fix’d Nitre” was dissolved in water, and drops of nitric acid added until bubbling ceased; then, it was placed on a windowsill exposed to the air. 

Within a day, the sample teemed with the crystalline growth of saltpeter, as it were, renewing itself. 

Boyle’s deflagration of potassium nitrate in ambient air offered significant opportunities for his theoretical ambitions.34 Where “vulgar Philosophy” talked of “Forms” fashioned in matter by inscrutable means, Boyle saw his experiment as giving evidence of the steps by which a body “may again result or be produc’d after it’s dissipation and seeming destruction, by the re- union of the same component particles, associated to their former disposition.”35 The experiment demonstrated how a material body apparently destroyed could rise again in terms explicable by corpuscularian chemistry.36

From that bold theoretical thrust and its ready theological implications, Boyle withheld definitive address to air’s role in saltpeter’s “Redintegra-
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Figure 1.1 Engraving of Robert 

Hooke’s design for the air- 

pump, from Robert Boyle, 

 New Experiments Physico- 

 Mechanicall . . .  (1660). 

tion.”37 Hooke took it up. As Willis’s assistant from 1655 who then worked for Boyle until 1662, Hooke expanded aerial inquiries into a broader account of combustion and the making of light.38 At the Royal Society in early 1665, Hooke placed nitrous salts heated in a red- hot crucible inside the air pump’s receiving vessel. After the glass chamber had been evacuated by laborious, manual pumping, sulphur was lowered into contact with the heated niter through an aperture at the vessel’s crown (BCDE in figure 1.1). There, the sulphur was “seen to flame as freely, as if it had been in the open air.”39 Paradoxical as it might appear, flame igniting inside a chamber evacuated of ambient air actually lent support to a theory of combustion Hooke had then recently articulated in his  Micrographia (1665). Air, as it were, melts bodies as 32 
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flame.40 That is, the normally diaphanous mixture of chemical components called air acts as a solvent to all “Sulphureous” or combustible bodies. Niter is the crucial agent to those dissolutions. Gesturing back to Boyle’s work, Hooke identified niter as “a substance inherent, and mixt with the Air, that is like, if not the very same, with that which is fixt in  Salt- peter.”41 Combustion results when nitrous particles in the air dissolve sulphureous components of bodies agitated by heat into volatile motion. Rather than being an element of the classical tradition, fire is a “shining transient body” that can appear in a vacuum where niter, sulphur, and heat are present, even if ambient air is not. Said the other way around, fire will ignite in an airless void so long as the components needed for combustion are present in another state.42

Living bodies are heated by fermentation. Shining requires air. Fire counts as a chemical operation. That web of research binding life, light, and combustion informed conversations about self- shining substances in the years around 1680.43 It framed an especially brilliant exposition on the nature of time that Robert Hooke delivered in his “Lectures of Light” at London’s Gresham College between 1680 and 1682. Where Willis’s fermented fire of hay and dung had modeled bodily heat, so Hooke would ask in the fourth of those lectures: how could such a process explain the cold light of phosphorescent preparations? Long had he claimed light to be a vibration propagating outward in orbital pattern through the dense, fluid medium of the ether; hammering, rubbing, and similar heat- yielding operations might too produce light in bodies through vigorous, mechanical motions. Phosphorescent substances troubled that account. Materials such as “the  Bononian stone, and the Preparation lately found out of common Chalk by Dr. 

 Baldwin [i.e., Christian Adolph Balduin (1632–1682)]” were best understood as  relays of light. They “receive such a Power from the Influence of Light, that being carried into a Dark Room . . . they then appear to shine like a Cole of Fire, and continue to do so for a pretty while, but will by degrees lose their Light.”44 Beale’s glowing pig parts fell within a still different category, one including “such Bodies as shine without Heat, by an inward Fermentation . . . [such as] the  Phosphorous made out of the  Caput Mortuum, or the Rob of Urine found out by Dr.  Kunkell [i.e., Johann Kunckel (ca. 1630–1703)], and many others.”45 Whether stimulated externally by means of motion or yielded internally by chemical fermentation, these various phosphorescent preparations showed that bodies could be made to shine with light’s “prodigious swiftness, or rather Instantaneousness.” Heat need not be present.46

If vital heat, ignition of flame, and the production of light were all functions explicable through fermentation, then so too was time. That is what Hooke proposes in the final installment of his “Lectures of Light,” with artificial phosphorus playing a key role.47 Hooke begins with the Scholastic mantra whereby nothing can be in the intellect that has not previously been 
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in the senses. Since all sensorial impressions are momentary, time cannot be detected by the senses directly.48 Where, then, does time come from? 

Hooke’s solution to this storied philosophical puzzle is to make time a product of the physiology of human thought. “We shall find a Necessity,” he proposes, “of supposing some other Organ to apprehend the Impression that is made by Time. And I conceive this to be no other than that [organ] 

we generally call Memory.”49 In the dazzling account Hooke gives, memory is construed as a material instrument comparable to the eyes, ears, and other sensory organs; therein, perceptual data are gathered, encoded by the 

“Directive and Archiectonical Power” of the soul, and fabricated into time. 

“Certainly the greatest Mechanick this day in the World,” as one contemporary described him, Hooke has played a key role in apprehending how the early Royal Society helped to elevate the status of instruments and devices from the mechanic’s dirty, hands- on workshop into the lofty domain of natural philosophy.50 But research in the critical history of alchemy also suggests significant ways in which a longer chymical tradition interpenetrated and even drove the vaunted project of mechanical philosophy central to familiar narratives of the Scientific Revolution. Against the venerable impulse to laud Boyle’s corpuscularian mechanization of chemistry, this research exposits the debts of mechanical philosophy to the chymical tradition.51

Hooke’s lecture on the physiology of memory and the ontology of time is an apt expression of that chemo- mechanical reciprocity. On the one hand, Hooke envisions the soul using the apparatus of memory to fashion physical objects called ideas, which represent fleeting signals transmitted by the senses through nervous channels.52 The soul makes these “material and bulky” ideas in every instant of its cognitive activity (that is, in every second of time) and links them together in a sequential chain.53 What we call time is not caused by perceptible stimuli, but by the soul’s inner acts of measurement:

Time, as understood by Man, is nothing else but the Length of the Chain of these Ideas, between any two that are at any time apprehended together; And according to the Number of the Links in this Chain, so is the Impression made to the Soul that apprehends it, of a longer or shorter time interposed; and the Notion of Time is the Apprehension of the Distance of Ideas from the Center or present Moment. And so Time comes to be apprehended as a Quantity, and so falls under the consideration of Geometry and Mensuration.54

Imagined thus by a professor of geometry at London’s Gresham College, mensuration of time and the precision mechanics capable of parsing it were consuming passions for Hooke (fig. 1.2). Plausibly, he had been in posses-34 
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Figure 1.2 Robert Hooke’s 

design for a spring- balanced 

watch mechanism, from his 

 Lampas; or, Descriptions of 

 Some Mechanical Improve- 

 ments of Lamps & Water- 

 poises: Together with Some  

 Other Physical and Mechani- 

 cal Discoveries (1677). 

sion of a design for a spring- balanced longitude clock by the mid- 1660s, a design he variously hoped to patent and otherwise monetize.55 When lecturing on the physiology of memory in 1682, Hooke was also some seven years beyond an acrimonious priority dispute with philosopher Christiaan Huygens, who too laid claim to balance springs in marine timekeeping.56 

That clock maker’s vision of temporality registered clearly enough to audi-tors at the Royal Society in summer 1682, who charged that Hooke’s account of memory and time “seemed to tend to prove the soul mechanical.”57
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Yet Hooke’s 1682 lecture is also marked by chemical technics that inflected his temporal conceptions more broadly. Since the late 1660s, he had been arguing a strong case for fossils as unambiguous artifacts of previously living creatures. Against the grain of a Neoplatonic  vis plastica shaping matter below the earth’s surface or Aristotelian tradition whereby “seeds” 

containing beings’ specific forms germinated in the subterranean depths, Hooke cited “Liquefactions, Vitrifications, Calcinations, Sublimations, Distillations, Petrifications, Transformations, Suffocations,” and other processes as means by which organic tissues (or their impressions) could be turned to stone.58 Terrestrial history imagined through those chemical operations became as convulsive as it was deep.59 The earth and all that live upon it must be subject to profound transformations wrought, as Hooke put it in explicitly chemical terms, by “the universal Menstruum of Time.”60

Those chemical operations would resurface in 1682, as Hooke sought to explain how material linkage of mnemonic ideas could yield time in practice. His proposition was that the organ of memory is equipped with various 

“Elements out of which Ideas are made; among which Variety there are principally five sorrs fitted and adapted to receive the Impressions from the five Senses.”61 These “Elements” are not the earth, air, fire, and water of the classical tradition; instead, they are inflected by practical knowledge of chemical instruments and materials. In a book review published the previous year in his short- lived journal  Philosophical Collections, Hooke had reproduced a diagram of Marc Antonio Cellio’s chemical furnace, while translating instructions on how to calcine Bononian stone (fig. 1.3).62 Hooke brings those self- shining materials to the fore as he seeks to explain visual memory.63 

Receiving and retaining visual stimuli is akin to

the Matter of the Phosphorous made of the  Bononian Stone, or that found out by  Baldwinus, made of Chalk and Niter; which Matters are so made and adapted by the Chymical Preparations of them by the force of Fire and Mixtures made in their Processes, that they, so soon as exposed to the Impressions of Light, receive and retain those Impressions, though for no long time, yet enough to shew us a Specimen of a certain Qualification . . . , which may yet possibly be done much more powerfully and effectually the Chymistry of Nature in the wonderful Elaboratory of the Animal Body.64

Materials can shine chemically through fermentation; that was what Boyle and Hooke had both argued, taking up an operation Willis had elevated among the Oxford philosophers. The generation of light and heat often coincide; frequently, they require ambient air. Hooke’s combustion experiments of the 1660s had demonstrated, however, that light could be produced in the artificial absence of atmospheric air so long as the heat needed to generate material motion and the niter required for combustion were 36 
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Figure 1.3 Depiction and exploded diagram ( lower left) of Marc Antonio Cellio’s furnace for preparing phosphorus, as printed in the illustrative plate of Robert Hooke’s Philosophical Collections, no. 3 (1681). 

present. In turn, phosphorus, made from sulphureous chalk and niter (as Hooke claimed of Balduin’s preparations), demonstrated the making of light without heat when its chemical reagents were exposed to air’s fermenting force. That was what Boyle found as he read in bed by the lights of his “aerial” and “icy” noctilucas. But whether properly self- shining or merely relaying photosensitive response like the prepared Bononian stone, phosphorescent effects  decay. “It retains not its light long, nor its virtue above 5 or 6 years,” so Hooke had written when reviewing Cellio’s treatise in 1681. As with Beale’s glowing pig parts, phosphorescent bodies lose their shine.65
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That last fact was essential to Hooke’s understanding of time. The repository of the mind, he had argued, was a museum of soul- made artifacts representing sensorial impressions. Like his contemporaries, Hooke possessed recipes detailing how art in a museum could be made to glow when rubbed with phosphorescent materials. But even as he identified an instant of human time with the duration required for making a single, bulky artifact called an idea, Hooke stressed how the soul’s retrospective regard for its ever- growing stock of mnemonic records disclosed differences of integrity between them. Artificial phosphorus shines brightly at first, then decays. It may be restimulated, but its powers diminish with age. So too with human cognition: older memories are ever less capable of yielding back rich, lively return as the soul attempts to stimulate them. It is that discrepancy between new and old—between fresh chemical capacity to receive and relay light against a decayed or obsolescent preparation—that founds time itself. Built from experiments joining living heat, light, and fire; forged from mechanical clockwork and chemical technics; compounding artistic representations made to glow with artificial phosphorus and Hooke’s lively transposition of such a collection into an imagined mind, time is a human product several times over. 

“Unphilosophical and absurd” 

Medical doctor and experimentalist Nehemiah Grew took a very different view of fossils than Hooke had done. Moisture can freeze on a windowpane into plantlike forms “by virtue of a  Nitro- Aerial salt” in the water; so is it all the more likely, Grew claimed, that mixtures of salts can congeal under-ground, crystallizing into fossils’ figural forms.66 No residue or impression of former life is required. Armed with a theory of saline chemical principles descended from Johann Baptista van Helmont, Grew saw little reason “why the Salts of Plants, or Animal Bodies, washed down with Rains, and lodged under ground; should not there be disposed into such like figures, as well as above it? Probably, in some cases, much better, as in a colder place; and where therefore the Work not being done in a hurry, but more slowly, may be so much the more regular.”67

Yet the process of cataloguing artifacts in the Royal Society’s museum in the years around 1680 forced Grew into some uncomfortable taxonomic contortions. Etched as a rectangular tableau at the heart of his twentieth illustrative plate (fig. 1.4), a mounted slab of greenish brown stone pitched Grew’s properly philosophical history of nature toward something like a natural history of human art. As he noted the stone’s “pleasing variety both in colour and figure,” Grew found its strong horizontal striations and vegetative boundaries highly suggestive. The stone resembled “a couple of Rivers. One crooked or very much winding to and fro; (as the  Thames at 38 
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Figure 1.4 Etching of “Dendropotamites,” tab. 20 in Nehemiah Grew,  Musaeum Regalis Societatis; or, A Catalogue & Description of the Natural and Artificial Rarities belonging to the Royal Society and preserved at Gresham Colledge (1681). 

 Kingstone) and garbed all along with  Trees upon the Bank. The other strait, with a  Footwalk upon the Bank, and inclosed also with a little  Hedge- Row.”68 

In a certain sense, Grew’s description was perfectly apt. Little is known of its donation, but this portion of the stone may well have been cut, framed, and given to the Royal Society precisely because it was taken to look like a riparian walkway. Moving with a classical tradition of the image made by chance, and crossed with a rising English appreciation for landscape views, Grew’s slab may well have pleased precisely because it evoked a strange self-portrait: a bird’s- eye view of Nature made by Nature herself.69

Grew also entertained a stronger possibility. True, he allowed it to be 

“unphilosophical and absurd” to propose Nature would imitate human art, but he faltered before a different stone slab, one not depicted in his catalogue and now lost.70 More than “representing, as it were, a plain Field, inclosed with a HeDge of TReeS; some bigger, others less; all so lively, as if it had been the curious and elaborate Work of a  Painter,” this specimen suggested an intentional picture- making by Nature now imitating human techniques for imitating Nature.71 The hedge figured into this slab appeared to Grew as though it had “been cast through a Glass (as  Kepler shews the way sometimes of taking  Landskips) upon a Tablet in a Dark Room.”72 Where Pliny had found the faces of the nine muses figured into the hearts of gem-stones, so it could be within Nature’s powers to cast images of her terrestrial 
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works from the sunlit surface of the earth into the fabric of her rocky, subterranean bowels, just as humans had learned to pro ject images by natural, optical propagations. Using a camera obscura, Nature might even fix those images in her own depths through a slower, steadier version of the chemical principles Grew saw producing the forms normally visible to human apprehension. “If  Coyns are found, every day under ground,” he reasons, “then why not sometimes also Pictures, and other Works, in time petrify’d?”73

In an experimental milieu wherein mechanical and chemical currents conjoined, Nature is seen making images of herself by some uncertain alloy of accident and intent. She uses means like that of the camera obscura and fixes fugitive forms in dark chemical spaces. I press on Grew’s position in this manner to signal how the Royal Society’s research into artificial phosphorus in the 1670s has been taken to anticipate photography. In the early 1880s, Austrian chemist and photo historian Josef Maria Eder (1855–1944) excavated the trans- European research into Bononian stone and artificial phosphorus as inaugurating “a new epoch in the history of the invention of photography.”74 Eder privileged the research of medical professor Johann Heinrich Schulze (1687–1744). “Attempting to reproduce the luminous stone of Balduin,” Eder’s Schulze happened upon a preparation of “nitric acid containing nitrate of silver for dissolving chalk. When he exposed this silver nitrous mixture of chalk and nitrous lime accidentally to light, he discovered that silver salts were sensitive to light.” Once Schulze had established this key building block in the future medium’s chemical edifice, Eder claims, photography beckoned. It unfolded in “a straight line from Schulze, via Wedgwood and Davy, to Talbot.” While he concedes to Talbot and his negative- based camera technique the honor of being the inventor of modern photography, it was Schulze “a German, [who] is to be credited with the invention of photography” as such.75

The chapters that follow aim to disarm impulses such as these, along with the teleological procedure implicit to them whereby the interpreter trawls for components built in advance of photography’s world- historical entry sometime after 1800. Instead of retracing some enchanted line back from Talbot’s Lacock Abbey through Hooke’s Gresham College,  Painting with Fire argues that gestating practices with artificial phosphorus, their crossings with life, combustion, and clockwork mechanics compel us to reconsider fundamentally what Eder’s later nineteenth- century moment could confidently call photography. To get to that point, three operations are salutary. First, we need to take cognizance of the ways in which making and thinking with chemical preparations that change conspicuously in time also afforded insight into the character of time itself. Hooke’s final “Lecture of Light” speaks with that compulsion supremely as it alloys the precision chronometry dear to the experimentalist’s heart with the ephemeral, decaying yield of chemical fire. Second, we should note how a range of chemi-40 
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cal times occupied Restoration experimentalists. Labeling the second as the smallest instant of human time, Hooke calculates an outer limit of human intelligence at 3,155,760,000 ideas strung together in a linked chain. Adding one idea per second, a human body able to live for one hundred years could produce that much chemically glowing knowledge (although Hooke concedes the figure, in practice, to be around two billion due to sleep and other inconveniences).76 Against such “instantaneous” speed, days were the units of measure proper to the sinking of aqua fortis (diluted nitric acid), aqua regia (a mixture of nitric and hydrochloric acids), and other chemicals into marble to yield “most lively Pictures, not only upon them, but passing thorow their whole substance,” as translated from Athansius Kircher and published in the  Philosophical Transactions in 1665.77 Millennia, even eons, were the implicit temporal order of those extremely slow chemical operations envisaged by Grew and Hooke to explain the petrified “pictures” dug up from below the ground. 

A third operation is a matter of method. These serried velocities of the evolving chemical object become perceptible to art- historical analysis when we allow ourselves to situate the privileged domain of painting within a matrix of experimental research bearing on combustion and life’s speed.78 

A lesson gleaned as Restoration experimentalists apprehended Mayerne’s notes on matters like King Charles’s  Esther and other blackened pictures within an expansive array of problems, temporally evolving chemical objects bleed into and spill beyond what would come to be called the fine arts. 

Resisting the impulse to compress their fixations into familiar talk about photography’s “fossil ontology,” a salient challenge will instead be to track the building of photography and other pictorial arts alongside (or, as) research into the ignition of fossil  fuels.79 But to understand how those materials and concerns would move from natural philosophers’ recherché experiments into the subject matter, the material facture, and the theory at the very center of British picture- making, we need now to turn to a different Royal Society fellow: Sir Joshua Reynolds. 
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2

Joshua Reynolds’s 

“Nice Chymistry” in the 1770s

In the first decades of the eighteenth century, Dutch polymath Lambert ten Kate engineered a collaboration with prominent painters seeking a mathematically grounded system for rendering human skin in oil paint. Ten Kate and his team assigned quantitative values to gray- scale tones. They calculated the percentages of tinting material required to achieve those values when approximating skin’s manifold, intermingling hues. Then, suspend-ing pigments in varying concentrations of binding media, collaborating painter Adriaen van der Werff appliquéd upward of twelve sheer layers to create flesh as a meticulously crafted veneer. “The ‘skin’ made up of paint layers,” as have observed recent analysts of van der Werff’s technique, “performs in an optical sense the same functions as real human skin.”1 Through ten Kate’s mathematical harmonics, painted skin would  be a skin: an isomorphic surrogate manifesting physical properties of the flesh represented. 

Others in ten Kate’s ken proceeded differently. Emigrating to England from Amsterdam in 1718, Jacob Christoph Le Blon (1667–1741) devised a method for printing in color. Four separate mezzotint plates—all presenting subtle variations on the same image—would be rocked, burnished, and loaded with red, yellow, blue, and black inks respectively (plates 4 and 5). 

Le Blon printed his plates one on top of another, apparently employing ten Kate’s Pythagorean harmonics to establish percentages of black and white 43

mixed with each primary tone to render nature’s polychrome hues.2 Philosophical grounding was important to Le Blon. In  Coloritto; or, The Harmony of Colouring in Painting (1725), he aligns his project with Isaac Newton’s theory of color. But what Le Blon would give back to philosophers who embraced his polychrome visualizations was substantial. Philosophers’ standard intaglio printing techniques trapped ink in cut copper and pressed it into paper’s white ground to give “a Design, but not a white Object.”3 Instead, Le Blon’s superimposed chromatic separations attended to color’s circumstantial interactions. Where van der Werff had depicted flesh by making a surrogate skin, Le Blon’s technique renders the printmaker a Pygmalion to the studio- bust- Galatea on which he works.4

Painter and engraver William Hogarth (1697–1764) read the theoretical proclamations from ten Kate’s circle through English translations prepared by Le Blon himself.5 And he too took the stained, stony bust as exemplary prop as he offered his own technique for replicating the pigmentation of human skin. Master of flesh’s monstrosities in his celebrated graphic art, Hogarth imagines skin in  The Analysis of Beauty (1753) through tools and techniques imbibed in his artisanal training as apprentice to goldsmith Ellis Gamble.6 Skin’s epidermal “cuticula” is, he tells us, like the animal mem-branes employed by metalworkers when separating gold foil; its transpar-ency is akin to the isinglass glue made from the air bladders of sturgeon and used in practical tasks of image transfer.7 Hogarth also visualizes that subcutaneous, transparent matrix for holding liquids through a strange detail (fig. 2.1). Directing attention to the bust of a woman shown in profile—

a mask concealing her face like a balaklava—he asks the viewer to invert optical values so that “the part blackest, you are to suppose . . . would be whitest.” Thus imaginatively reversed, the print makes perceptible the “tender threads like network, fill’d with different color’d juices,” which lie beneath the transparent epidermis and causes the skin’s visible pigmentation. 

A suggestive reflection on the engraver’s cut copper plate as it too holds and transfers the colored liquid called ink, Hogarth turns to the figure of sculpture stained to make his larger point, just as Le Blon had done.8 “Let us now see how by art,” he writes, “the like appearance may be made and penciled on the surface of an uniform coloured statue of wax or marble.” In a Newtonian mood of his own, Hogarth’s white is the mixture of all colors, not their privation. The reader is told how flesh tones can be achieved by sinking successive waves of red, yellow, blue, and purple pigments suspended in oil over a bust until it displays “a very fair, transparent and pearl- like complexion.”9

In the 1660s, experimentalists at the early Royal Society had harvested recipes for chemical stains “causing a Picture, Drawn on a Surface, to Appear also in the Inmost Parts of the Stone.” In the 1760s, carver Robert Chambers 44 
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Figure 2.1 Plate 2, fig. 95, from William Hogarth,  Analysis of Beauty (1753). Engraving. 

would reclaim those techniques for the sculptor’s ambit.10 But in the 1750s, Hogarth saw the polychrome washing of sculpted busts as keenly instructive for painters. Since some pigments are made of “metal, some of earth, some of stone, and others of more perishable materials,” Hogarth declares, the skin tones rendered by “the power of a skilful master, with all his rules of art” must necessarily be subject to uneven aging. “Time cannot operate on them otherwise,” he argues, “than . . . that one changes darker, another lighter, one quite a different colour.”11

Hogarth cut a robust figure through mid- eighteenth- century London’s art world. Torchbearer for drawing from the life model at the St. Martin’s Lane academy; champion of engraver’s rights—secured by what is now known as Hogarth’s Act of 1735—Hogarth was also a meticulous pictorial technician.12 Among various attacks on connoisseurial pretension, he looked askance on the taste for patina and the proposition that age could improve the painter’s art. “How is it possible,” he asks, “that such different materials, ever variously changing (visibly after a certain time) should accidentally coincide with the artist’s intention, and bring about the greater Joshua Reynolds’s “Nice Chymistry” 
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Figure 2.2 William Hogarth,  Time Smoking a Picture, 1761. Etching/engraving. British Museum, London. © The Trustees of the British Museum/Art Resource, NY. 

harmony of the piece, when is it manifestly contrary to their nature, for do we not see in most collections that time disunites, untunes, blackens, and by degrees destroys even the best preserved pictures.”13  Time Smoking a Picture, an etched and engraved subscription ticket from 1761 (fig. 2.2), is surely Hogarth’s wittiest send- up to this proposition. Astride a headless marble sculpture, Father Time blows an inky, discoloring cloud of smoke onto a recently finished canvas.14 Slicing his scythe through the canvas’s skin, time is a destroyer of the mathematical harmonics underpinning artistic efficacy. 
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Of the fashionable truism that “time is a great improver of good pictures,” 

Hogarth would conclude: “Nothing can be more absurd.”15

On the face of it, Joshua Reynolds (1723–1792) might seem to have shared Hogarth’s views. First president of Britain’s Royal Academy of Arts, painter of over two thousand society portraits, and author of the famous Discourses on Art, Reynolds exemplified the “conservative programme in the true meaning of the word,” in E. H. Gombrich’s assessment.16 A staunch defender of aristocratic order in an era of rapid social change, Reynolds and his academic program of grand- manner emulation have figured as bulwarks of “timeless” values. “The language of the  Discourses,” John Barrell has claimed, “repeatedly attributes value to what is fixed, settled, permanent, solid, as opposed to whatever is floating, fluctuating, fleeting, variable.”17 By the mid- 1750s, Reynolds was consolidating a grip on the London art world that he would maintain for the next four decades, not by words but with pigments. The painter’s case had been made supremely in his depiction of Augustus Keppel (1725–1786), scion of a leading Whig family and the naval captain with whom the painter sailed to Italy in 1749 (plate 6). Where rival portraitists labored over sitters’ visible features, Reynolds cast Keppel in an Apollonian posture, thus aligning a contemporary officer with the prudent foresight of an ancient god.18 Judged even by a hostile critic to be “a work of such truth and nobleness that it fixed universal attention,” Reynolds’s Keppel and the artistic project it augured might appear all the more convincingly allied with Hogarth against time when we note that both painters had been elected to serve in early 1757—alongside architect James “Athenian” Stuart (1713–1788) and chemist Peter Woulfe (ca. 1727–1803), among others—on a committee charged with testing the veracity of two hundred pounds of verdigris pigment delivered to London’s newly established Society for the Encouragement of Arts, Manufactures and Commerce (hence-forth, Society of Arts).19 The isomorphic skins of ten Kate’s circle here find their echo: high art would need to be highly stable. 

Yet, as have discovered generations of conservators and collectors, Reynolds’s “settled” images often began to deteriorate as  objects—flaking, discoloring, visibly altering in time.20 Analyzing his  Self- Portrait as a Deaf Man (ca. 1775; fig. 2.3), conservators in the late 1990s unearthed a strange thicket of internally differentiated media and techniques. Against a darkened ground, the painter props his elbow to hear the picture’s implied beholder on a ledge forged from pigment suspended in beeswax, spermaceti extract, and linseed oil. Cupped to magnify sound for Reynolds’s impaired ears (mythically deafened by a cold caught while drawing in the Vatican), that proper left hand and crooked arm cast shadow onto a vermillion jacket fashioned from pigment mixed with walnut oil and beeswax; other areas of the paint film has been built up from bitumen, varnish, and resins.21 

More pernicious than the disease was its putative cure. When cleaning the Joshua Reynolds’s “Nice Chymistry” 

47



Figure 2.3 Joshua Reynolds,  Self- Portrait as a Deaf Man, ca. 1775. Oil and other media on canvas. Tate Britain, London. 

Tate Gallery’s  Sir Watkin Williams- Wynn with His Mother (ca. 1768–1769) in the 1940s, conservators found a puzzling morass of damage and attempted remedy.22 “The worst area,” they noted, “is in the upper part of the sky to the right, where a considerable archipelago of blue and blue- grey paint, mostly in the hatching, is new. . . . There are many repaints in the forehead and all over his head.”23 Excavation and would- be stabilization ceased once it became clear that further work “would certainly have shown up more of Reynolds’ bad drawing.”24 This was hardly news. When treated at the National Gallery in 1859, the surface of Reynolds’s  Three Ladies Adorning a Term of Hymen (1773) was found “vine cracked in parts, tending to lift. Badly vehicle- cracked in numerous parts.”25

Such instabilities had been known to period commentators as well. In 48 
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the years following Reynolds’s death in 1792, the fugitive character of his colors and painted surfaces would increasingly be linked to talk of “experiments” and chemical interests. “We have perpetually lamented,” observed one obituary writer, “that what is technically called the  Vehicle should have led him to chemic experiments, which, whatever brilliancy they may lend his colours for the present day, certainly will add to the fading powers of time upon the finest tints.”26 In a memoir published in 1819, painter Joseph Farington lamented Reynolds’s risky shortcuts—his compulsive drive for 

“experiments in using his colours, although he had not acquired, in the earlier part of his life, sufficient chemical knowledge to enable him to judge of the result.”27 To sympathizers, Reynolds’s flaking, fading works revealed the chasm separating his artistic aims from the capacities of mere pigments. 

Writing in the wake of the British Institution’s 1813 landmark exhibition Pictures by the Late Sir Joshua Reynolds, when some one hundred forty pictures were put on retrospective display, painter Martin Archer Shee (1769–

1850) took a conciliatory angle: “The ambition of Reynolds, was to produce fine colouring, not fine colours. His was the chastened glow—the subdued splendor—the ‘deep toned brilliancy of the ancients;’ which he so elegantly recommends in theory, and so successfully illustrates in practice.”28 Artistic imagination and ambition, not durable commercial products, were the proper subject on show. “The magnificent assemblage of his works so lately before the public,” Shee contends, “did not indeed . . . excite the idea of ‘a chemist’s window.’”29

And yet, in life, Reynolds not only endorsed a chemical approach but set the Royal Academy’s students on to the chrysopoetic path of the philosopher’s stone. “By a nice chymistry, passing through his own mind,” Reynolds would intone in 1774, detritus of art’s history “shall be converted into pure gold.”30 The claim of this chapter is that, through Reynolds, a tradition of making and thinking with chemical materials that change conspicuously in time, previously nourished among experimental philosophers at the early Royal Society, enters into the very heart of British painting. That claim is not to deny the protracted history of productive engagements between painting and traditions of alchemy mythically embraced by Jan van Eyck in the early fifteenth century, traceable across the Silk Road and far back into Mediterranean antiquity.31 Nor is it to assert that Reynolds’s relation to chemistry was either unambiguously evident or peculiar to him; indeed, documentation of Reynolds’s library, readings, and chemical contacts is just as fragmentary as his enterprise would prove influential.32 Instead, I argue that where interests in chemical experiments with paint media and their capacity for change in time may have been courted by marginal figures in England’s nascent, supposedly  retardataire tradition of painting in oils, they were made standard to Anglo- American practice through the searing impression of what one historian has called the “vast moral function” of Rey-Joshua Reynolds’s “Nice Chymistry” 
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nolds’s fabulously successful art.33 Further, that equivocation between what the first president of the Royal Academy  actually did by chemical means and what he was taken to have done as understood by acolytes is very much to the point. Ignited in paint, Reynolds’s torch would be passed in relay to self-described chemical replicators in the years around 1790, whose work, in turn, would be recast as the chemical art of photography in the 1860s; so the subsequent chapters demonstrate. 

To make that case, this chapter begins by situating Reynolds in his native milieu of greater Plymouth, a port city whose denizens and maritime concerns would long figure in his enterprise. Tracing an arc of chemical research forward from southwestern England to the 1750s Society of Arts at London’s Charing Cross and into the painter’s studio on Leicester Square in the 1770s, I build circumstantial as well as more concrete evidence to excavate chemical practices Reynolds apparently meant to conceal, placing them back into dialogue with a technical culture to which the painter has come to appear decidedly hostile.34 Framed this way, Reynolds’s public embrace of chemistry at the Royal Academy in 1774 and the heat of its rapid, contested response can open onto broader interpretation. As canvassed in the chapter’s fourth section, Reynolds’s chemistry allows return to a moment in the 1770s when the representation of time—no longer satisfied through the paternal personification of Hogarth’s subscription ticket (see fig. 2.2)—had achieved particular importance. Expanding a theme of animation trenchantly identified in Reynolds’s project, I conclude by tracing this unstable alloy of chemistry and ambitious painting through the proleptic temporality of fine art embodied in the painter’s “infant portraits” of the 1770s. As with Robert Hooke’s chemical comet, noted in the introduction, some patience is needed for these components to catalyze; the fireworks at the end make it worth the trouble. 

Material Origins

Sunlight glints off a thumbnail, anchoring a splayed book into the lap of a female sitter who turns diagonally to the beholder (fig. 2.4). Descending from the left, illumination radiates outward from the vector of her white-clad bosom. It shimmers across the pleats of her satin dress, gathering into a calligraphic scrawl as folded cuff yields to scintillant beads of light playing off the gilded tooling of a book’s spine at lower right. That luminous thumb is the sole flesh visible in a painting no longer identifiable with its sitter, Miss Irons, a noted beauty of mid- eighteenth- century Plymouth.35 For, following a dispute over payment with the sitter’s family, the portrait was defaced—better,  re- faced—by Thomas Rennell (1716–1788), the artist commissioned to paint the picture in the first place. Upon his own rendering of Irons’s visage, Rennell superimposed a  trompe l’oeil depiction of a print. 
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Figure 2.4 Thomas Rennell,  Miss Irons, with contemporary defacement, ca. 1758–1788. 

Oil on canvas, 75 × 60 cm. Present location unknown. 

With its curling, shadowy bottom casting obscurity onto the sitter’s chest, the painted print shows the head and shoulders of a walleyed man staring out toward the beholder. 

Jumbling bodily orientation, scale, and gender within the pictorial world of the portrait, this fictional print depicts a real engraving cut into a copper plate by Edward Fisher (1730– ca. 1785) after a  different portrait by Ren nell: a depiction of Dr. John Huxham, now in the collection of the Royal Society of London (plate 7). Elected a fellow of the Society in 1739, Huxham (1692–1768) enjoyed an illustrious international reputation for learned treatises like  Observationes de aëre et morbis epidemicis (1752) and  An Essay on Fevers, which had gone into five editions by 1767. An empiricist who refused the label “empiric,” Huxham embraced the ancient Hippocratic corpus as Joshua Reynolds’s “Nice Chymistry” 
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the necessary cornerstone of learned medicine, a principle he extended to human endeavor in all its liberal branches.36 “Of the utmost Advantage, and 

. . . universally acknowledged to be so,” Huxham argued, emulating the ancients is particularly crucial to “whoever would excel in poetry, Sculpture, Statuary, &c . . . . as the most perfect Models, and most just Copies of Nature.”37

How to craft generative life from canonical models without edging into that “delusive kind of industry,” as Reynolds later call strictly imitative copying?38 How to differentiate a broadening, tradition- enriching  emulatio from the narrowing, deadening, and ultimately mechanical proposition of  imitatio? Questions like those were central to the vexed logics of seria-tion vital to the early modern arts and sciences alike, where they bore fundamental aesthetic, epistemological, and political implication.39 Such was heady stuff in the milieu of mid- eighteenth- century Plymouth that Huxham shared with both Rennell and the Irons family—and where the doctor was regarded as something of a charlatan.40 The Irons portrait makes that point. As William Schupbach has convincingly argued, Rennell’s disfiguration of his own work exemplifies “one of the traditional practices of painters to insult their bad customers in public by defacing their rejected commis-sions in ingeniously appropriate ways.”41 Since the family refused to pay Rennell for a portrait they felt did insufficient justice to Miss Irons’s beauty, the painter blocked up the offending face with a vigorously unpleasant visage, thereby unmasking the sitter’s true, duplicitous character. 

Sitters, patron, and painter of this peculiar, doubled portrait were all active in midcentury Plymouth, as was Joshua Reynolds himself. Born in 1723 in Plympton (a village some five miles from Plymouth), Reynolds knew Devon and its contours well. In his juvenile commonplace book, he duti-fully recorded the county’s key features: “Devon in the Diocese of Exeter, 200 Miles in circumference, and 36310 Houses. The Air Sharp & healthfull. 

. . . It has divers excellent Harbours for the Navy- Royal, at Dartmouth Plymouth, etc. it contains 394 parishes, and 32 Towns. The Chief Town is Exeter, 138 miles from London, its Chief Seat is Biddiford.”42 Returning to greater Plymouth repeatedly throughout his adult life, Reynolds was elected alder-man of Plympton in 1772, and mayor in 1773.43 The Edgcumbes, the Park-ers, and other politically connected Devonian families—along with the officer class of the major naval base in Plymouth—all played key roles in Reynolds’s patronage and career advancement.44

Formative connections to the West Country’s intellectual and technical cultures also ran in Reynolds’s family. The painter’s great- grandfather was Thomas Baker (ca. 1625–1690), a Somerset- born mathematician affiliated with Oxford’s Wadham College, that epicenter of the physiological tradition examined in chapter 1. Relocating to Bideford, Baker subsequently published The Geometrical Key; or, The Gate of Equations Unlock’d (1684), an English/
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Latin algebraic text that he dedicated to Seth Ward and Joseph Williamson, then president of the Royal Society.45 When contemplating his son’s career, the Oxford- educated Rev. Samuel Reynolds (who ran Plympton’s grammar school until his death in 1746) aimed to mobilize those learned connections on his wife’s side of the family. Reynolds senior thought either to apprentice Joshua as a painter or “of making him an Apothecary,” thereby placing him in the traditional role of supplier of painters’ pigments and other powerful drugs. Were the latter option chosen, the Rev. Reynolds would “make the proposal to my wifes kinsman Mr. Baker of Bideford.”46 Reynolds and his father also knew the medical doctor superimposed upon Rennell’s sitter. Seeing the young Reynolds’s drawing after the  Laocöon, Dr. Huxham found his own principles of classical emulation exemplified so strongly that he was moved to prophecy. According to the Rev. Reynolds in 1742, Huxham had then declared “that he who drew that would be the first hand in England.”47

Reynolds was even closer to the family through which Rennell’s Irons/

Huxham portrait descended: the Mudges of Plymouth.48 The family’s patriarch, Zachariah Mudge (1694–1769), had attended the grammar school operated by Reynolds’s grandfather in Exeter, where he became friendly with the painter’s father.49 Building a glittering career in the Church of England, the elder Mudge was appointed vicar of St. Andrew’s church in Plymouth in 1732, then prebendery of Exeter in 1736, while acting as a leading intellectual light to multiple Reynolds generations. Edmund Burke (1729–

1797) traced an enduring imprint on the painter from Mudge, whose ser-mons he had brought back into publication at the outbreak of the French Revolution.50 Writing with some ambivalence about his late friend, Burke identified Reynolds’s aptitude for conceptual abstraction and pictorial gen-eralization as “the source of every thing that can be called science. I believe his early acquaintance with Mr. Mudge of Exeter, a very learned and thinking man, and much inclined to philosophize in the spirit of the Platonists, disposed him to this habit.”51

Science, as defined primarily in the 1755–1756 dictionary of Reynolds’s close friend Dr. Samuel Johnson (1709–1784), was the divine knowledge professed by Zachariah Mudge. Johnson also offered other conceptions; science could be “Art attained by precepts, or built on principles.”52 The family’s practical, principled disposition to science in these expanded senses was demonstrated amply by Zachariah’s second and fourth sons. Patron-ized by George III and Spanish king Ferdinand VI, Thomas Mudge (ca. 1715–

1794) was a leading, London- based maker of timekeeping instruments. In the 1760s, Mudge would be enlisted to adjudicate the distribution of the celebrated “longitude prize” to watchmaker John Harrison; Mudge’s own improvements to Harrison’s precision timekeeping devices were awarded further remuneration by the Board of Longitude in the 1790s.53 Author of Joshua Reynolds’s “Nice Chymistry” 
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Figure 2.5 Joshua Reynolds,  Dr. John Mudge, ca. 1752. Oil on canvas. Private collection. 

 Thoughts on the Means of Improving Watches and More Particularly Those of the Use of the Sea (1765), this “Beethoven among watchmakers” left London in 1771, relocating to the maritime center of Plymouth, where precision timekeeping and determination of longitude were vital concerns.54 There, he joined his brother John Mudge. 

Soon after returning from his Italian travels in 1752, Reynolds depicted his lifelong friend John Mudge (1721–1793) pausing pensively in a darkened interior (fig. 2.5). Mudge rests his hand on an opened book propped before him, an extended index finger extracting an illuminated curve from the page it lifts. Supported by a vertical volume, that lighted page empties into a shadowed gutter, splitting its face like the crease of Mudge’s furrowed brow to underscore his reciprocal bookishness. Deeply inset eyes gazing away from the book and out of the pictorial frame to the right, Mudge’s lantern-54 
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jawed visage turns in three- quarter view to the beholder. Shaded folds in his voluminous gown implicitly overhang the picture’s bottom edge, breaching the proverbial fourth wall while simultaneously asserting the depth of the sitter’s thought.55

An acclaimed medical doctor, John Mudge built his career in Plymouth, but was known more widely. After Reynolds had been proposed as a 

“Gentleman of learning, a lover of Philosophical enquiries,” and elected fellow of the Royal Society of London in 1761, one of his major documented acts within the institution was endorsement of bids for fellowship—as he did for Mudge in early 1777.56 Promptly elected, Mudge also won the institution’s Copley Prize that year. The prize was awarded for Mudge’s advances in crafting the parabolic mirrors required for reflecting telescopes, with which Isaac Newton had aimed to overcome chromatic aberrations, unmanageably long focal length, and other obstacles hindering telescopes operating by principles of optical refraction.57 Outlining his prizewinning work, Mudge explained the remarkable metallurgical precision needed for the job. Because “errors in reflection are four times as great as in refraction,” 

the metals demanded for a telescope after Newton’s design have to be sufficiently hard, light, and free of pores as to yield nothing less than “perfection in the figure of the speculum.”58

Casting perfection was no easy business. Mudge had initially failed in all attempts to mix serviceable alloys of copper and tin according to procedures set out by standard craftsmen’s guides such as Dr. Robert Smith’s  Compleat System of Opticks in Four Books (1738). Smith’s proportions of three parts copper to one and a quarter part tin invariably yielded metals perforated with microscopic pores, which compromised image- resolution on polishing.59 It was only “in some measure by accident,” as Mudge put it, that this challenge was overcome. Adding to the molten metal some scrap from “one of the bells of St. Andrew’s” (the Plymouth church where his father had previously been vicar), Mudge cast a metallic alloy that “turned out perfectly free from pores, and in every respect as fine a metal as I ever saw.”60 By what principle had the problem been resolved? Extensive experiment and reflection on the matter revealed to Mudge that the significant heat needed to fuse the copper and tin produced calcination and, in turn, the problematic pores. By reheating the fused, metallic mass while mixing in an additional portion of tin, the serendipitous bell- fired metal could consistently be recreated and the grounds for a parabolic speculum laboriously wrought.61

If Plymouth connections thus brought Reynolds into the ken of the learned, male sitter defacing the Irons portrait as well as the family accomplished in multiple definitions of science through which it descended, the painter was on still more intimate terms with the network of Devonian artists to whom the strange portrait has variously been attributed. Until its cleaning in 1979, the Irons/Huxham picture was credited to Thomas Hud-Joshua Reynolds’s “Nice Chymistry” 
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Figure 2.6 Thomas Hudson,  Lady Frances Courtenay, ca. 1741. Oil on canvas. Courtesy of the Huntington Art Collections, San Marino, CA. 

son (1701–1779), the painter to whom Reynolds was apprenticed in 1740.62 

Son- in- law and literal inheritor of the portrait practice of painter/theorist Jonathan Richardson (1667–1745), Hudson himself hailed from Exeter. 

When visiting from the capital to deliver some thirty portraits of leading citizens to the Devon town of Barnstable in 1740, Hudson had agreed terms with the Rev. Reynolds for the four- year apprenticeship of his seventeen-year- old  son. 

Exemplary of the approach to painting Hudson practiced during the era of Reynolds’s apprenticeship is his  Lady Frances Courtenay of the early 1740s (fig. 2.6). Turned slightly away from the beholder, Courtenay’s head is an aggregate of stacked, geometrical patches, their joins burnished and 56 

Chapter 2

smoothed with a brush’s dry tip to bulge as gleaming brow ridges and rouged cheeks. Coy strokes gather the undulating pouches of chin into an immaculate, porcelain flesh, opalescent as it reflects light up from the sitter’s bared throat and bosom. Thinly opulent—exposed yet impersonal—

Courtenay is kitted out in archaizing dress designed to recall the Flemish tradition of Rubens and Van Dyck, which has been rendered in far freer, loosely scumbled brushwork courtesy of the studio assistants and drapery specialists to whom Hudson subcontracted pictorial labor. “The last of the conscienceless artists”: so goes Ellis Waterhouse’s colorful analysis.63 Hudson’s safe, inoffensive renderings appealed to what his most dedicated, modern interpreter has called “the most conservative element of British society.” Yet his capacity for savvy reference to the Old Master works he collected (along with his shrewd cultivation of patronage from ruling elites at metropolitan core and Devon periphery) offer important precedents for the portraiture business later built so successfully by Reynolds.64 Known to have undertaken several projects of pictorial restoration in the 1730s, Hudson also trained two of eighteenth- century Britain’s most adventurous painters: Reynolds and Joseph Wright of Derby. 

More frankly experimental in his pictorial facture was Thomas Rennell, the most convincing agent behind the Irons/Huxham portrait—as well as the painter with whom Reynolds likely lived after breaking his apprenticeship with Hudson and returning to Devon in 1743.65 “The knowledge of Mr. 

Rennell was universal,” avowed painter James Northcote (1746–1831). “He was fond of chemistry, to which he devoted a considerable portion of his time. Most of his colours, which he prepared himself, went through that operation: and he is said to have discovered the art of fixing those which are the most fading.”66 Little of Rennell’s work survives, but the Irons/Huxham portrait speaks to those experimental proclivities and a bricoleur’s ruthless wit. Such features are also evident in the earliest specimen of Reynolds’s painting in oils, which too was literally tied to Devon’s coast. While many early biographers would credit Plymouth- based power broker Richard, first Baron Edgcumbe, for launching Reynolds’s artistic career by introducing him to Captain Keppel, a darker story traces the painter’s earliest picture to the agency of Edgcumbe’s wastrel son, also called Richard, an incorrigible gambler who died heirless at the age of forty- five.67 “Sir Joshua Reynolds’ 

first picture, Painted when under 12 years of age,” per the caption of its 1822 

mezzotint, this jowly portrait of the Rev. Thomas Smart with his skeletal, gloved hands resting in canine obedience on a fictive pulpit became an object of Victorian mythology (fig. 2.7).68 “Coloured in a boat house at Cre-myll beach under Mount Edgcumbe,” so would claim antiquarian collector William Cotton in 1856, the likeness was painted by a juvenile Reynolds “on canvass which was part of a boat sail, and with the common paint used in shipwrights’ painting sheds.”69 Florid though the fiction may well be here, Joshua Reynolds’s “Nice Chymistry” 
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Figure 2.7 Joshua Reynolds,  The  

 Rev. Thomas Smart, ca. 1735. Oil  

on canvas. Private collection. 

Reynolds’s attraction to unconventional painting materials—as well as to the  chemo- mechanical   nous of Plymouth’s technical community—would live on in his mature London practice. 

From Plymouth to London (and Back Again)

Departing with Keppel from Plymouth in 1749, Reynolds voyaged to Italy and on to France for some three years of artistic study. Then unusual for British artists, those Continental travels would prove central to his subsequent career as a painter. Interpreters have long stressed how the sketches taken, observations made, and contacts forged in Italy would shape the grand- manner aspirations of Reynolds’s approach to portraiture. On his return to London, they facilitated his entry to the Society of Dilettanti and other elite clubs; Italianate sites and conversations would later litter his  Discourses. True, the metropolis to which Reynolds returned in 1753 was hardly an artistic rival to Rome or Paris. But an increasingly sophisticated matrix of venues and institutions was consolidating in 1750s London to support makers, dealers, and consumers of “the polite art” of painting. From the early 1740s, pictures by Hogarth, Thomas Gainsborough, Richard Wilson, and other living British artists could be seen at Thomas Coram’s Foundling Hospital near Bloomsbury. At Vauxhall Gardens to the southwest, some 58 
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fifty paintings of popular festivity by Francis Hayman and his studio had been installed in supper boxes, which catered to the reformed site’s fashionable clientele. Beyond the Duke of Richmond’s gallery of casts after ancient sculptures or the Raphael cartoons and other prized Old Masters from the royal collection visible at Hampton Court Palace, these new venues— 

alongside a bustling network of private artistic academies and a robust traffic in pictures sold by third- party dealers—nurtured a consolidating public for contemporary art.70 If this “rise of a decentralized institutional system for the arts independent of the Court and the Government” moved in paral-lel with the emergence of a British consumer society, then a capstone event in that bourgeois aggregation was the show hosted for two weeks in the spring of 1760 by the Society of Arts: an event mythically known as Britain’s first specially organized art exhibition.71

Reynolds would go on to join many clubs and learned institutions, but his involvement with the Society of Arts from 1756 merits close attention. Founded in 1754, the institution aimed to spur British art and industry against perceived French superiority. Drawing funds from subscribing members, it awarded monetary prizes to men and women for the manufacture in Britain of goods ranging from landscape paintings to sal ammoniac (a hard, white salt composed of ammonium chloride). The Society of Arts grew meteorically; it expanded from fewer than twenty members in 1755 

to over two thousand a decade later. The institution routinely used what it called “Trials” or “Experiments” to establish whether submissions vying for cash prizes had successfully achieved published targets. In January 1760, a committee chaired by Scottish painter Allan Ramsay (1713–1782), then one of Reynolds’s major professional rivals, met to assess a sample of copal varnish made from tree resin indigenous to the Americas. To win the prize, the varnish had to equal in quality rival preparations imported from Paris; it was to possess “great Hardness, perfect Transparency without disclouring any Painting it is laid over, being capable of the finest polish and not liable to crack.”72 Charged with evaluating submissions, Ramsay’s team devised a regime of trials. Painting a design on a panel and cutting it down the middle, they would varnish one half using the candidate’s submitted preparation; the other half would be varnished by the candidate. Brought together, the pieces were compared against effects of the Parisian standard.73 More extreme than the fine- art trials for which Reynolds was enlisted were protocols set in April 1759. Then, sculptor Joseph Nollekens was locked in a room, challenged to recreate a prize- seeking model of  Lot and His Wife as proof it was truly his own work.74

Experiments designed by the institution to adjudicate monetary awards also encouraged the submission of experimental materials and processes. 

Late in 1755, chemist Woulfe demonstrated “a Blue Colour which he believes is free from the Imperfections of common verdigrease.”75 In early 1758, Bir-Joshua Reynolds’s “Nice Chymistry” 
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mingham manufacturer John Gardner relayed that he had “invented an Oil Varnish that will not crack, is very transparent and softens and embellishes a piece of painting to Admiration.”76 Varnishes and Woulfe’s concoctions would both subsequently appear in Reynolds’s pictures. But surely the most interesting contact between the painter and the experimental techniques fostered by the Society of Arts came in 1760. Then, Reynolds was named by Johann Heinrich Müntz (1727–1798) as a prime candidate for adopting the encaustic process he had adapted from the Comte de Caylus—a technique claimed to be capable of fixing an image “permanently,” as we will see in the next chapter.77 Dedicating a treatise on the topic to none other than Reynolds’s mythical childhood muse Dick Edgcumbe Jr. (who “saw the first Essays and Experiments in Encaustic”), Müntz sent his text to the Society of Arts with two landscape pictures prepared in encaustic technique, one 

“varnished with the white of an Egg; the other is a Symple dead- colouring fixed, as it came from the fire.”78 There, Reynolds was selected in June 1760 

to serve on a subcommittee charged with assessing Müntz’s submission.79 

To future conservators’ horror, egged, wax- based paint- layers would soon materialize in Reynolds’s practice.80

Endorsing a vision of the fine and industrial arts conjoined, the Society of Arts promoted painting, but it also acted as a metropolitan catalyst for the rapidly changing domain of chemistry. Where scholarship once asserted but meager support for chemistry, either at eighteenth- century Ox-bridge or the Royal Society of London, that historiographical narrative of neglect is evolving.81 Chemistry’s position was certainly changing historically, especially following the establishment of William Cullen as the chair of chemistry at Edinburgh University in 1756.82 Beginning in 1758, the Society of Arts itself had established a freestanding Committee on Chymistry that commissioned translations of texts including Pierre- Joseph Macquer’s Elémens de chymie- pratique (1756) and Georg Ernst Stahl’s  Fundamenta Chymiae dogmaticae et experimentalis (1746–1747). It also assessed contributions and distributed prizes for British production in bulk of borax, bismuth, and other materials useful to the arts and industry.83 Yorkshire- born polymath Robert Dossie (1717–1777) was a central figure in the early Society’s chemical endeavors. From the spring of 1760, the minutes show him variously presenting with Benjamin Franklin on methods for purifying cloudy onyxes; setting inquiries into a green pigment manufactured by Woulfe; using chemical means to catch rats; and taking over the chairmanship of the Committee on Chymistry in November 1760.84

Dossie’s  Handmaid to the Arts (1758, expanded 1764) is an apt summa of the institution’s unified vision for the fine and industrial arts.85 Positioning chemistry as an Ur- science, Dossie details the materials and steps required for making pigments, painting vehicles, grounds, and varnishes, as well as outlining the virtuosic tradition’s panoply of gilding, staining, japanning, 60 
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bronzing, and associated processes.86 Surveying the topsy- turvy world of modern manufactures and additives to artists’  materia practica, Dossie declares, “It is not indeed to be wondered at, that persons who are wholly unaccostomed to chymical processes, should miscarry in the attempting some of these, which are of the nicest kind, and where the intention may be frustrated by so many minute accidents.” Only by advancing command of “natural history, experimental philosophy, and chymistry” could British artists in the broadest sense challenge their vaunted French rivals.87

An articulate spokesman for that guiding function for chemistry, also active in the Society of Arts, was William Lewis (1708–1781), fellow of the Royal Society and Oxford- educated medical doctor.88 Lecturing to London audiences through the 1730s and 1740s, Lewis positioned the chemist as reckoning with altogether more elusive quarry than the “determinate forces, subject to mechanic laws, and reducible to mathematical calculation,” that were of concern to the prestigious tradition of mechanical philosophy pro-mulgated at the Royal Society since the later seventeenth century.89 “Chemistry,” Lewis claims, “considers bodies as being composed of such a particular species of matter; dissoluble, liquefiable, vitrescible, combustible, fermentable, &c. impregnated with colour, smell, taste, &c. or consisting of dissimilar parts, which may be separated from one another, or transferred into other bodies. The properties of this kind are not subject to any known mechanism, and seem to be governed by laws of another order.”90 Were it to properly complement Isaac Newton’s mathematicized physics, chemistry had to proceed as an autonomous field of natural knowledge concerned with discrete methods, forces, and materials.91 This was no province for the armchair philosopher, a point visualized emphatically by the frontispiece to Lewis’s  Commercium Philosophico- Technicum; or, The Philosophical Commerce of Arts (1763; fig. 2.8). Furnaces for assaying, ovens for glassblowing, retorts for distilling, a palette for painting (which hangs from the left- hand edge of the central chimney): these instruments and more would be needed to track chemistry’s slippery targets. 

Nowhere is Lewis’s practical, chemical contribution to the early Society of Arts more aptly grasped than by an artifact he sent to the Rev. Stephen Hales (1677–1761), a founding member of the institution and noted author of  Vegetable Staticks (1727), which extended Newtonian chemical thinking into the circulation of fluids in plants.92 In early 1760, Lewis wrote to Hales on a vexing problem: how to fabricate a concoction useful for marking ownership of sheep without leaving disfiguring stains in the wool. Lewis reported that his most successful preparation had been made by combining melted tallow with finely powdered charcoal and stirring the composition until it was entirely black. “It quickly fixes,” Lewis explained, “does not spread and ’tis presumed will undergo little or no alteration from the sun or rain. It has also this advantage, that it will be completely discharged at the Joshua Reynolds’s “Nice Chymistry” 
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Figure 2.8 P. C. Canot’s engraving of S. Wale’s frontispiece to William Lewis,  Commercium Philosophico- Technicum; or, The Philosophical Commerce of Arts . . .  (1763). 

same time that the wool is cleansed from its own grease.”93 Light- fast and insoluble in water, the blackened tallow would allow owners of sheep—that traditional backbone of Britain’s textile industry—to identify their property without compromising its industrial yield since the marks could be washed cleaned with alkali- rich soap (fig. 2.9). A sample of Lewis’s reversible marking preparation survives as a hatchet of matte black stain sunk into the wool’s coarse weave. Alongside this “specimen of flannel marked with the composition by a stamping iron” appears a bare swatch, its weave buffed and rubbed where it “had been marked in the same manner and afterwards washed clean.”94 Evidence of practical chemistry made and reversed, the sample also enacts a telling geotemporal relay. Produced at Lewis’s laboratory in Kingston- on- Thames, it was transported some two miles to Hales in Teddington by Alexander Chisholm, Lewis’s assistant, who would, in the 1780s, act as amanuensis and chemical tutor at Josiah Wedgwood’s Etruria.95

Influential stories tell us that, by the mid- 1760s, Reynolds and other leading painters had abandoned the Society of Arts with its “improved spinning wheels or machines for slicing turnips” precisely to free themselves from the taint of all things mechanical and industrial.96 Indeed, fol-62 
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Figure 2.9 William Lewis’s reversible sheep- 

marking preparation, as sent to Stephen 

Hales, February 16, 1760, Royal Society of 

Arts (RSA/PR/GE/110/25/1). 

lowing their inaugural exhibition with the institution, a faction of Hogarth-led painters, sculptors, and architects intent on defining their practices in liberal terms broke from the Society of Arts to stage their own exhibition in 1760 as the Society of Artists of Great Britain.97 The Royal Academy of Arts that would eventually emerge from this defection—with Reynolds knighted as its president in 1768—systematically eliminated instruction in paint- handling, pigment- making, and chemistry as it promoted an elevated vision of fine art.98

Yet some of the most compelling links connecting the emergent Royal Academy to that earlier, more ecumenical culture can be found running through Reynolds’s own studio. James Northcote is a central figure here.99 

Son and brother of Plymouth watchmakers (and a former apprentice to an apothecary), Northcote was introduced by John Mudge to Reynolds; he would go on to apprentice with the painter between 1771 and 1776. Connections between technical culture in Plymouth and ambitious painting in London read across the pages of Northcote’s contemporaneous correspondence. During his time in Reynolds’s studio, Northcote wrote frequently to his elder brother, Samuel Northcote, variously requisitioning Joshua Reynolds’s “Nice Chymistry” 
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metal- casting,100 fitting and shipping optical instruments,101 and commissioning a telescope for Reynolds to use at his new country house in Richmond.102 Northcote saw the expertise required for crafting precision optics as relevant to the production of experimental paint effects. Explaining to his brother how Reynolds “uses his colours with varnish of his own because the oils give the colours a dirty yellowness in time,” the young apprentice lamented the procedure’s consequence: “This <method> of his has an inconvenience full as bad which is that his pictures crack, sometimes before he had got them out of his hands.” He then posed a query for their father: 

“I should be glad if my father would let me know if he thinks it is oweing to the varnish, and if so the reason that varnish should crack sooner than oil.”103 A month later, the apprentice cast a skeptical eye on the preparations his brother had recommended: “The camphire will not do for painting because it only keeps the Varnish moist a longer time but when it drys as it will in time the consequences will be the same.”104 Northcote thanked his brother for passing along a now- lost varnishing technique, which he promised to attempt when “I am perfect enough to try experiments but as yet I know no more of varnishes than that the colour is apt to change and the paint to crack.”105

With its octagonal painting room, Chippendale furniture, and private gallery of Old Master paintings, Reynolds’s fashionable town house at 47 

Leicester Fields might seem just as far away from the cramped quarters of Plymouth Dock as the Royal Academy’s diet of drawing after classical casts and life models did to the Society of Arts’ polymathic program of cash premiums and experimental tests. Yet it is significant to note that Thomas Rennell—maker and remodeler of the Irons/Huxham portrait—continued to figure in Northcote’s relay of intelligence between London and Plymouth. 

Transmitting a sequence of recipes to his brother from the studio in 1771, Northcote insisted on silence: “I would not have you mention to Rennell any thing of what I may have said concerning Sir Joshua, nor any defects which I may have remark’d to you in him nor to any body because he would not chuse to have it known and it would be ungenerous in me.”106 Nearly three decades after Rennell and Reynolds had cohabited amid its bastion of naval power, Plymouth’s technical culture of materials and precision metal-casting literally lived on within the bounds of Reynolds’s studio at Leicester Fields. And by the mid- 1770s, that chemical knowledge had become a polarizing proposition at the Royal Academy itself. 

Three Pyrotechnicians: Wright, Reynolds, Hone

From a low vantage point, a well- furnished laboratory opens, its immediate darkness punctured by two lights (plate 8). At left, flame blossoms from an oil lamp to describe the profile of a standing youth who directs visual 64 
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attention. As the lamp’s oily glow casts elongated human shadow onto a distant, partitioning wall, the youth’s eyes and pointing forefinger guide his seated companion to the bearded experimenter at center right. Fallen to his knees, the older man extends a hand as if to silence his assistants’ 

chatter. The juvenile gaze of the apprentices, the roving glances of the implied beholder: all may be distracted by gleaming implements, a mountain of manuscript scrawls, or time’s implicit passage as registered by the clock and by the moon that cuts in through the arched window’s leaded tracery at upper right. But the eyes of the kneeling adept are locked. They stare into a second light: a jet of blue- white gas erupting triangularly from the glass vessel in the pictorial foreground. This luminous blast has come unexpectedly. Per the title under which Joseph Wright of Derby (1734–1797) exhibited this picture in spring 1771, the subject is  The Alchymist, in Search of the Philosopher’s Stone, Discovers Phosphorous, and prays for the Successful Conclusion of his operation, as was the custom of the Ancient Chymical Astrologers.107

The claim that the inventions of phosphorus had come by happy accident was common currency in early 1770s Britain. In 1772 dissenting minister and natural philosopher Joseph Priestley (1733–1804) would direct the reader to a posthumous collection of Robert Hooke’s writings for an account of the first preparation of Bononian stone by Vincenzo Cascariolo in the years around 1600, while narrating a broader history of self- shining materials. “It was an accident,” Priestley affirms, that C. A. Balduin identified the light- giving properties of chalk distilled in aqua fortis during the 1670s “in his pursuit of the philosopher’s stone.”108 Acknowledging the pro-miscuous character of phosphorus research in later 1660s German- speaking lands, noted in the previous chapter, some modern scholars have identified Wright’s bald- headed alchemist neither as Balduin nor Cascariolo, but as Henning Brandt.109 But contemporary viewers of Wright’s painting were unmoved by such niceties. Critic Robert Baker took  The Alchymist to task for “the disagreeable confusion of uninteresting objects” without regard for compositional principle, leaving the painter’s foray into chemical history to one side.110

Chemistry, though, was par for the course. Connected to the Birmingham- based Lunar Society, an informal group of provincial intellectuals who gathered on full- moon nights to discuss matters relating to natural philosophy, Wright had built a reputation in 1760s London’s emerging exhibition culture through  A Philosopher Giving a Lecture on the Orrery (1764–1766),  An Experiment on a Bird in the Air Pump (ca. 1767–1768), and other “candlelight” scenes of learned subjects.1 1 Further, Wright exhibited  The Alchymist in 1771 alongside two chiaroscuro views of fiery metalwork in blacksmiths’ shops, and he showed his work with an institution that embraced chemical pedagogy. Unlike the rival Royal Academy under Reynolds, the Royal Incorporated Society of Artists of Great Britain (a splin-Joshua Reynolds’s “Nice Chymistry” 
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ter group formed after the Society of Arts’ inaugural fine- art exhibition of 1760) taught chemistry and the making of artists’ pigments from the early 1770s.112

Against Wright’s scenes of forges and fires, the pictures Reynolds exhibited at the Royal Academy’s spring show of 1771 (the head of a gentleman, a half- length portrait of an old man, a Venus, a nymph) looked positively limp.113 Yet, where Wright was depicting chemical experiments, Reynolds was effectively performing them. Consider his early 1770s portrait of Vertue Jodrell, wife of classical scholar and baronet Richard Paul Jodrell (plate 9). 

With dark eyes cast downward, Jodrell turns at three- quarter view to the implied beholder, her head accentuated by an elaborate, twisted scarf shimmering with impasto highlights. Serpentine trails of pearl hang from her bound braid and proper left ear, echoing the crimson cable that cinches a screening curtain against the ovular frame of blue sky at right. A study in pictorial poise and balance, the portrait was also a flirtation with technical disaster. “Good heavens! Let us recapitulate in English,” exclaimed painter Benjamin Robert Haydon in the 1840s: “The head painted in oil, then waxed, varnished, egged, varnished again with Wolff’s [i.e., a varnish prepared by chemist Peter Woulfe], then waxed, sized, oiled, egged again, and them finally varnished with Wolff!!!”114

Haydon was then translating and publishing the notes on facture that Reynolds inscribed incrementally in the backs of his ledger books now in the collection of the Fitzwilliam Museum, Cambridge. Folio- size financial account books, these ledgers list sitters’ names in alphabetical and chronological orders to re cord payments on paintings (fig. 2.10).115 At the back of each volume, those pictures are selectively redescribed as recipes: as materials and procedures recorded in a mixture of pidgin Italian, Latin, and English (fig. 2.11).116 Of Jodrell’s painted head, Reynolds writes: “Oil. Cerata. 

Varnish with ova, poi varn. Con Wolf. Panni Cerra senza olio. Vernicata con ova poi con Wolf.”117 Registering the work of Woulfe, the egging of wax-bound pigments promoted by Müntz to the Society of Arts, Reynolds’s terse, polylingual summa drove Haydon to raptures: “The surface Sir Joshua got was exquisite . . . and though the reward was worth the risk, in such extraordinary infatuation he must be a beacon.”118

To these encrypted notes, Reynolds paired material artifacts that could exemplify his risky, “infatuated” paint preparations. One such device is a stretched canvas in the collection of the Royal Academy of Arts, now called Studio Experiments in Colours and Media (plate 10). Paint appears here in rich, variegated potential. Anchored to the bottom edge as an amber archipelago, pats of pigment spread upward in a floating mauve dot; a sashaying deposit of unctuous knife- work at right center; and a fat pucker of paint-media on the earthy ground at the right- hand edge. This canvas is one of 66 
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Figure 2.10 Joshua Reynolds’s ledger book. Fitzwilliam Museum, Cambridge (MS 2.1916, f3r). © The Fitzwilliam Museum. 

two “Experiments in Color” offered for sale to the Royal Academy in 1877 by George Barker Jr. (b. 1819), son of noted picture restorer George Barker Sr. 

(1794–1838), who had acquired the paintings at the auction of Sir Thomas Lawrence’s effects in 1830 (fig. 2.12).119 Although now illegible, Reynolds’s dated annotations, written alongside these paint swatches, had been sufficiently discernible that Sir Charles Eastlake could publish patches such as this in the 1840s: “Gamboge with turpentine, March 6, 1772. Prepared gamboge with cera. Verditer, varnish alone. Gamboge with Venice turpentine, June 3, 1772.”120 By linking paint samples, texts, and dates together in intercepting circles, Reynolds had squared material evidence of his pigment preparations on the canvas support used through most of his vast production against the iterative, textual records kept in the backs of the ledger books. If less systematic than the meticulous documentation of experiment Joshua Reynolds’s “Nice Chymistry” 
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Figure 2.11 Joshua Reynolds’s ledger book, showing recipes in back pages, ca. 1772–1778. 

Fitzwilliam Museum, Cambridge (MS 2.1916, vol. ff177v– 178r). © The Fitzwilliam Museum. 

contemporaneously devised by Josiah Wedgwood amid his innovations of the Staffordshire potteries, Reynolds nonetheless possessed means for preserving chemical combinations and their effects in time, long after the high- price pictures into which they were integrated had left his studio.121

Decades after his apprenticeship with Reynolds, Northcote would cast those experiments of the early 1770s under cloak of secrecy. The painter’s 

“own preparations of colour were most carefully concealed from my sight and knowledge, and perpetually locked secure in his drawers; thus never to be seen or known by any one but himself.”122 But by then, the instability of Reynolds’s pictures had become a standard article of critical comment. In 1763 connoisseur Horace Walpole (1717–1797) outlined an isomorphism between painting and sitter that emerged as a topos of Reynolds’s reception. 

The colors of the painter’s portrait of Henry Frederick, Duke of Cumberland (1745–1790), Walpole wagered, appeared “as much changed as the original is 68 
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Figure 2.12 Annotated copy of  A Catalogue of the Valuable Collection of Paintings by Ancient and Modern Masters of Sir Thomas Lawrence (1830), 4. Huntington Library (40883). 

to the proprietor.”123 A commentator in 1772 would parse Reynolds’s practice into a mode of “extreme freedom” and a minute manner, apportioning their value this way: “In his bolder, better works, the colours are graceful rather than chaste; they have the ease of drawings, and mark how little attention was given by the artist to make them durable.”124 Of the twelve pictures the painter exhibited at the Royal Academy in the spring of 1774, three were particularly highlighted for their rapid change. Painted in 1770, Reynolds’s full- length depiction of Sophia Aufrere feeding corn to chickens from a basket balanced on her hip was one such casualty. “The Colours of Joshua Reynolds’s “Nice Chymistry” 
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this Picture having been laid on some Time,” noted a reviewer in London’s Public Advertiser, “are exceedingly gone off.”125 A full- length, seated portrait of Walpole’s niece Maria, Countess Waldegrave, gazing rapturously into the heavens had been “uncommonly elegant when first executed,” apparently earlier that very year. Shown in the spring of 1774, the picture had “nearly lost the whole of its Force with the Beauties of its Colouring.”126 By 1777, a 

“poetical epistle” addressed to Reynolds envisioned those changes unfolding in real time: “as I thus enraptur’d stand / Before the wonders of your hand, / I see the lively tints decay, / The vivid colours melt away.”127

Pictures made from materials that change in time need not be—and need not then have been—apprehended in chemical terms, of course.128 But the imperative to think melting, wondrous evolutions at the heart of fine art and to understand all that as a chemical problematic—those mandates had been established by Reynolds himself in his sixth discourse. Read in December 1774 and published early the following year, “Discourse VI” set out to counter the claim that artistic creation was best advanced by relying on private cerebration and those ideas that flowed from the inspired, untutored gift of genius. Not only were such notions inimical to the emulative pedagogy to which the fledgling Royal Academy was committed, but they were positively hostile to the industrious assembly and transformation of artistic precedents exemplified by the Apollonian Keppel that had launched Reynolds’s successful practice (see plate 6). 

Auditors in 1774 would not have had to search far for voices advocating the kind of genius Reynolds sought to disarm. Author of the famous  Night-Thoughts, Edward Young (bap. 1683–1765) had nourished a thriving georgic metaphor for the originality he claimed as genius’s identifying characteristic. “An  Original may be said to be of a  vegetable nature,” Young contended in  Conjectures on Original Composition (1759). “It rises spontaneously from the vital root of genius; it  grows, it is not  made.”129 Reynolds’s privileged species of emulative art was plotted as antipode to Young’s vegetal fertility in telling terms. “Imitations,” Young observes, “are often a sort of  manufacture wrought up by those  mechanics,  art and  labour, out of pre- existent materials not their own.”130 Published in the year in which Reynolds’s sixth discourse was delivered, Alexander Gerard’s  Essay on Genius extended that georgic terrain further. Gerard too took a dim view of “servile imitation, or . . . plodding industry”; he extols instead the vegetative bounty that flows from imagination under tempering guidance of judgment in a mind of genius. “As a rich soil produces not only the largest quantity of grain, but also the greatest profusion of such weeds as tend to choak it,” Gerard claims, “so a fertile imagination . . . produces many trifling, false, and im-proper thoughts, which, if they be not immediately examined by reason, and speedily rejected, will over- run and obstruct the truth or the beauty.”131 

True genius’s mental faculties are exquisitely self- correcting. The fancy’s 70 
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“mechanical and instinctive” yield of ideas linked by association (an action one interpreter has called “a direct analogue of the Newtonian mechanism of the physical world”) is controlled by the faculty of judgment.132 “Like a skilled refiner,” Gerard puts it as he shifts “managerial” metaphors into a metallurgical register, judgment sorts through the jumbled ores naturally produced by the imaginative faculties and “purifies the gold . . . from the dross with which it is intermingled.”133

Reynolds quoted from Gerard directly in preparatory notes for his discourses.134 Citing Gerard’s interpolation of Jean le Rond d’Alembert, the painter affirms in metallurgical mood how the inventive mind “loves to rush forward without control and without rule, to produce indiscriminately the monstrous and the sublime, and to carry down in rapid stream gold and mud mingled together by the impetuosity of its course.”135 Elsewhere in the same papers, he too appeals to Gerard’s georgic concerns: “When I recommend . . . <enriching> & manuring the mind with other mens thoughts I suppose the Artist to know his Art so as to know what to choose and what to reject.”136 But, as Reynolds could well have known from his days among the spinning wheels and turnip- slicers at the Society of Arts, the refining of precious metals and the manuring of soils shared a common agent: the catalytic chemical transformations “Discourse VI” places at the center of grand- manner  art.137

In the discourse’s published form, Reynolds turns to those chemical arts, seeking to conceptualize what he grants could appear a paradoxical making of artistic novelty from practices of imitation. Contesting the tendency of 

“those who are unacquainted with the  cause of any thing extraordinary, to be astonished at the  effect, and to consider it as a kind of magic,” he enjoins the Academy’s students to rebuff talk of untutored genius. “The mind,” he affirms, taking up the georgic metaphor, “is but a barren soil . . . soon exhausted . . . unless it be continually fertilised and enriched with foreign matter.”138 Rather than private cerebration, the artist is to canvass the great painting schools of Europe, to select and carefully mix existing artistic materials, and thereby to derive composites with novel properties.139 “The fire of the artist’s own genius operating upon these materials which have been thus diligently collected,” he proclaims, “will enable him to make new combinations, perhaps, superior to what had ever before been in the possession of the Art.”140 Resonating with the emphasis on intention that had underpinned Hogarth’s conception of art, Reynolds’s painter is to use reasoned fire to transmute base materials: “He will pick up from dunghills what by a nice chymistry, passing through his own mind, shall be converted into pure gold; and, under the rudeness of Gothic essays, he will find original, rational, and even sublime inventions.”141 With the sulphureous manure that fortifies the soil of the mind—or the heated piles of dung crucial to the manufacture of premodern pigments (including the verdigris that Rey-Joshua Reynolds’s “Nice Chymistry” 
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nolds and Hogarth had been charged to assess in 1757)—the artist sublimes what he finds to make something new, altogether different and inestimably precious.142 Emulative fire is the philosopher’s stone of academic art. 

Yet, as Wright of Derby had done when depicting the unintended creation of phosphorus through the arts of fire some three years earlier, Reynolds  also models artistic invention as chemical accident made by fire. The creation of novelty from miscellaneous, artistic dross can equally happen, Reynolds claims, as in the chance mixture by which various “metals . . . are said to have been melted and run together at the burning of Corinth.”143 


Reynolds likely knew that story from Pliny the Elder’s  Natural History, which identifies Corinthian bronze as “a compound that was produced by accident, when Corinth was burned at the time of its capture.”144 Sacked in 146 BC by Roman troops under Lucius Mummius, Corinth’s conflagration and its surprising metallurgical yield were familiar myths of the ancient world.145 “At the fall of Ilium,” so claims confused buffoon Trimalchio in Petronius’s  Satyricon, “Hannibal, a trickster and a great knave, collected all the sculptures, bronze, gold, and silver, into a single pile, and set light to them. They melted into one amalgam of bronze [ unum aera miscellanea].”146 

By Reynolds’s telling, fire had liquidated Corinth’s standing stock of metals to form a “new and till then unknown metal . . . equal in value to any of those that had contributed to its composition. And though a curious refiner may come with his crucibles, analyse and separate its various component parts, yet Corinthian brass would still hold its rank amongst the most beautiful and valuable of metals.”147 Artistic invention, then, is an intentional, teachable science founded on studiously assembled precedents and fired under trained, mental chemistry toward the production of lasting value. 

But, as his friend John Mudge would soon claim of his prizewinning metallic alloys, innovation equally unfolds by fire’s happy accidents as the artist collaborates with and profits from its unexpected combinations. 

The sixth discouse, from December 1774, was not the last word Reynolds would have on the subject of “serendipity,” that compound of accident and sagacity mythically minted by Horace Walpole in 1754.148 Reynolds’s thirteenth discourse of 1786 would recommend that architects should “take advantage  sometimes of that to which I am sure the Painter ought always to have his eyes open, I mean to the use of accidents; to follow when they lead, and to improve them, rather than always to trust to a regular plan.”149 Yet, in the immediate wake of his 1774 lecture, Reynolds and his cloven chemistry would garner direct, critical exposition—also by means of fire. Less than five months after “Discourse VI” was read, Irish painter Nathaniel Hone (1718–1784) submitted  The Pictorial Conjuror, Displaying the Whole Art of Optical Deception to the Royal Academy’s 1775 summer exhibition (plate 11). 

Perched on the rim of a terrestrial globe, an owl gazes out from inky darkness at upper right. Turning from this winged companion and the profile 72 
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of St. Paul’s Cathedral visible beyond the massy columns at left, a bearded figure sits cloaked in crimson housecoat and fur- lined vest, a hexagram pendant dangling from his neck. Identifiable to contemporary viewers as George White (one of Reynolds’s favored models in the early 1770s), this would- be conjuror grasps a page of the spread volume at lower right as a young child looks on, crossed arms folded into the old man’s lap. The action of the picture is organized around the elegant flick of illuminated wrist with which the conjuror wields his wand. Down that slim, diagonal span the beholder’s eyes are directed, drawn in by an arc on the floor inscribed with zodiacal symbols, to the site of combustion at extreme lower left. Fire leaps forth there, under order from the conjuror’s wooden wand. It consumes a cascade of copperplate prints after old master pictures. 

In 1771 Walpole had anticipated the subject of “Discourse VI” as he defended Reynolds’s use of “borrowed attitudes from ancient masters” 

through a conceit drawn from the sister arts.150 “When a single posture is imitated from an historic picture and applied to a portrait in a different dress and with new attributes,” Walpole explained, “this is not plagiarism, but quotation: and a quotation from a great author, with a novel application of the sense . . . may have more merit than the original.”151 Hone disagreed. 

If a minor, modern literature has catalogued the complex array of thefts with which Hone’s satire saddles Reynolds, period viewers were no less savvy.152 Commenting in London’s  Public Advertiser in May 1775, “A Lover of Wit” declared the picture not a lampoon but a compliment to the president of the Royal Academy: “The Conjuror . . . which represents Sir Joshua Reynolds, is supposed to be attracting by his Magic Wand, the various Excellencies which are dispersed in the various Works of other Masters.”153 

Displaying a keen reading of “Discourse VI,” this wit claims, Hone had rendered concrete the “Fire of Genius with which his Works are animated, and which is considered (as the President has observed) by those who see not the Means by which Art is accomplished as miraculous, the Effect of super-natural Powers, Witchcraft, Conjuration, or whatever you will please to call it.”154 Allowing that Hone was frustrated in his commercial interests by Reynolds’s domination of the London art market,  The Conjuror stands as a complex metapictorial argument. Not only does it allegorize the emulative strategies Reynolds had recommended to the Academy some five months earlier, but it visualizes the vulgar error of mistaking artistic skill for magic then critiqued by the president. Joseph Farington outlined a more direct interpretation in the early nineteenth century: “The principal figure in the composition was supposed to be a wizard who had discovered by his skill in the black art there proofs of Sir Joshua’s plagiarism.”155 Indeed, initially accepted for exhibition, Hone’s picture was publicly rejected, once identified as an attack slandering Reynolds and Angelica Kauffman both.156

Whether satirizing a misapprehension of Reynolds’s model of grand-Joshua Reynolds’s “Nice Chymistry” 
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manner emulation or exposing the cynical, money- grubbing ends of his pictorial chrysopoeia, Hone’s painting materializes the complex network of chemical ideas gathered around Reynolds by the mid- 1770s.157 Like Wright’s Alchymist, Hone represents his Reynoldsian conjuror as an elder adept at work with arts of fire in a sinister space surrounded by the apparatus of inscrutable learning and a youthful entourage. Moreover, as Johann Zoffany had done in 1770 when depicting actor David Garrick as Abel Drugger in Ben Jonson’s  The Alchymist (fig. 2.13), Hone places his practitioner in a darkened interior surrounded by voluminous writings, globes, and nocturnal winged creatures. All of these elements would have been familiar to Reynolds, who acquired Zoffany’s portrait of his friend Garrick in an alchemical role reprised for decades on the London stage;  The Alchymist was actually showing at Drury Lane in December 1774 when “Discourse VI” was delivered.158 That period viewers could also connect the alchemical penumbra of Hone’s painting to Reynolds’s unstable paint experiments is evident in a ludic lament from the following decade. “It is a pity,” one wag claimed in 1785, “the pencil of Sir  Joshua Reynolds does not possess an equal power of  magic with that of  Hone’s Conjuror!—he might else do something to remove a  spell which will be fatal to his reputation ages hence.”159 In this view, Hone’s critique of Reynolds’s silver- tongued theft from the artistic tradition would endure long after “the objects of the ridicule are lost in that general confusion of tints, which the progress of a few years only, occasion in Sir Joshua’s works!”160

Through their interwoven pyrotechnics, Wright, Reynolds, and Hone show how, by the summer of 1775, the practice and theory of painting embraced by the president of the Royal Academy had come to be linked publicly with elements of an older, vexed alchemical tradition. In his eccentric studio facture, Reynolds’s  may have mobilized the metallurgico- chemical technics of the Mudges, the Northcotes, fellow members of the early Society of Arts, and his erstwhile chum Thomas Rennell. But in his embrace of a “nice chymistry”—operations working both by steady reason and happy accident—Reynolds had arrived at a decidedly different position on the chemical change of artistic materials than the standing view voiced by his former collaborator William Hogarth. Far from lamenting metal pigments’ 

visible change in time as a Hogarthian ruin of art, Reynolds had made metals’ accidental evolutions an integral component of artistic invention itself. How should we understand this figure/ground reversal and the stakes it entailed? 

“Embrio- passions” 

Assessing Joseph Wright’s depiction of the accidental making of phosphorus in 1771, critic Robert Baker saw a jumble (see plate 8). The mix of papers, 74 
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Figure 2.13 Johann Zoffany,  David Garrick with Edmund Burton and John Palmer in  

 “The Alchymist,”  1770. Oil on canvas. Private collection. Bridgeman Images. 

glass, and fire in a chemical laboratory need not be hostile to the painter’s art, Baker allowed. Reciting an amplification of Aristotle standard to period aesthetic thought, the critic underscored how, in the hands of a skilled painter, “a great number of uninteresting objects . . . may be disposed, as for the whole (the  tout- ensemble, as the French call it) to be not only not disagreeable, but even pleasing to the eye.”161 Wright’s want of compositional gift would surely have been heightened in Baker’s eyes had he known Joshua Reynolds’s “Nice Chymistry” 
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Figure 2.14 Peter Perez Burdett, 

 Study for the Alchymist, February 

1771. Derby Museum and Art Gallery. 

just how much help the painter had actually received (fig. 2.14). Early in 1771, chemist Matthew Turner (d. 1789) and printmaker Peter Perez Burdett (ca. 1734–1793) in Liverpool had sent Wright a sketch and description plotting a pared architecture of chemical experiment. Denuded of human form, the sketch delivers the  mise- en- scene needed for the dramatic moment when “the Chemist . . . turning his head <towards the Glass> upon his Assistants exclaiming upon the first appearance of the Phenomenon <of the luminous exhalation from the Retort>.”162 Striking in this light are the features added by Wright to make his oil painting a jumble not only of composition, but of time itself. The face of the full moon slipping in at upper right jostles with a horoscope’s stellar projection inscribed on manuscript leaf behind the jet of self- shining gas. That gas casts the bulky shadow of a clock as it gives the beholder a mechanical hour of twenty minutes before midnight splayed at vertical center on a Gothic pier. Wright’s mingling of modern industry and “age- old craft,” his willful anachronisms and meditations on 76 
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time’s fragility informed by the  vanitas tradition: all have been well noted among the chiaroscuro subjects he also exhibited in 1771.163 But that hetero-chronic impulse also underpins  The Alchymist, which clothes a century- old experimental event in an uncertain cloak cut from a deep time out of mind. 

Wright’s competing times within pictorial fiction are curious; Reynolds’s experiments with materials that could, in time, lacerate pictorial integrity seem to move with altogether more elemental force. Reynolds’s 

“persistence in following practices which he knew perfectly well would seri-ously shorten the life of his pictures,” so claims M. Kirby Talley in a classic modern assessment, “can only be described as perverse.”164 So,  why would Reynolds have made pictures that changed chemically in time? What explains his ushering of an experimental tradition of work with temporally evolving chemical objects into British painting? Maybe this is a story that turns on deskilling and alienation. After all, the collapse of traditional guild corporations like the Painter- Stainers’ Company, coupled with the abandonment of large- scale artistic patronage by the early Hanoverian court, had left the business of painting in the Britain of Reynolds’s youth facing an uncertain future. “With no restrictions from guild, academy or court,” 

Rica Jones contends, “artists were free to set themselves up and bid for work at all levels with or without formal training.”165 Yet deregulation as such would not explain why Reynolds would embrace a poetics of chemical change whereas Hogarth (who had far less conventional pictorial training) would excoriate it. Might Reynolds’s approach, then, tell a story about an incipient modernity in an age of “consumer revolution” through the embrace of synthetics?166 Poet William Mason (1724–1797) told a tale like that. 

Appealing to “the pocket- book of old Beale [i.e., Charles Beale],” Mason contrasted Peter Lely’s time- tested, Restoration- era pigments with Reynolds’s preferred smalt and other industrially enhanced substitutes.167 “The art of enamelling, and that of making china,” Mason claimed, were freeing painting from regional constraint and would only continue to improve: “A pottery in Staffordshire is able to produce a blue equal to that of Nankin china, I see no reason why such smalt should not equal ultramarine in point of durability.”168 But that Reynolds had ingeniously built progression into paintings for an age of progress has been given most audacious expression at art’s join with political economy. Deftly assessing a competitive marketplace, Neil De Marchi and Hans J. Van Miegroet have contended, Reynolds treated flashy effects of experimental pigments and media that dried quickly but might not last as a worthwhile gamble. “Even if only 10 or 20 percent of Reynolds’s pictures cracked badly, lost paint, or faded,” De Marchi and Van Miegroet propose, “would- be buyers were necessarily entering into a wager when purchasing a picture by him.”169 Calculated risk incarnate, Reynolds’s potentially unstable pictures could thus be useful to John Frederick Sackville, third duke of Dorset, and other collectors vying for the top end of Joshua Reynolds’s “Nice Chymistry” 
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London’s luxury market precisely because they offered the opportunity to demonstrate elite  sangfroid should their high- stakes wagers not pay off.170 

Less than depictions of contemporary individuals, we might conclude, Reynolds’s changing pictures portray the systemic conditions of a British “society now living to an increasing degree by speculation and by credit: that is to say, by men’s expectations of one another’s capacity for future action and performance.”171 Reynolds’s pictures would be supreme exemplars of that imperative Michel Foucault diagnosed at the heart of liberalism: “Live dangerously.”172

Maybe; but, guided by Talley’s talk of perversity, I want to push still further into the elemental. For a pressure of time lapped up as mother’s milk by Reynolds, Wright, and other products of Thomas Hudson’s studio from the seventeenth- century French tradition had increased sharply in the years around 1770.173 Certainly, theorists in early eighteenth- century Britain’s emergent aesthetic tradition had recognized a need for abiding time’s unity. 

The painter, so declared Anthony Ashley Cooper, third earl of Shaftesbury (1671–1713), is “debar’d the taking advantage from any other Action than what is immediately present, and belonging to that single Instant he describes.”174 In the 1720s, Jonathan Richardson (Hudson’s father- in- law, a painter/theorist key to Reynolds’s artistic identity) had brooked no compromise. The painter must “represent but One Instant of Time, no Action must be chose which cannot be suppos’d to be doing in that Instant.”175 Such adjura-tions paled against the strictures on time’s pictorial unity demanded in the wake of the 1750s reaction against the Rococo.176 Writing in the journal that would soon publish Reynolds’s first forays into art theory, Samuel Johnson ranged over possible topics for pictorial representation in 1759, only to dismiss them. Neither the death of Hector nor the demise of Hercules were fit subjects for painting in Johnson’s estimate since “these fill the mind, but will not compose a picture, because they cannot be united in a single moment.”177 Johnson’s insistence that the painter give “an action not successive but instantaneous” would find its most celebrated exposition with Gotthold Ephraim Lessing (1729–1781), publishing on the Greco- Roman sculpture that had so impressed Dr. Huxham when replicated by a juvenile Reynolds. 

Breaking apart  ut pictura poesis tropes, Lessing’s  Laoköon (1766) drew a firm line between poetry’s temporal sequence and the spatial syntax proper to the plastic arts. “Painting, by virtue of its symbols or means of imitation, which it can combine in space only,” Lessing had declared, “must renounce the element of time entirely.”178

Mythically, the problem of time in painting had been brought to Reynolds’s very doorstep in an altogether more forcible manner in the early 1770s—a passage he himself declared a “revolution in the art” of history painting.179 In addition to its scrutiny of the handling of time’s instantaneity, academic convention demanded that modern events could enter into 78 
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Figure 2.15 Benjamin West,  The Death of General Wolfe, 1770–1771. Oil on canvas. 

National Gallery of Canada, Ottawa (gift of the 2nd Duke of Westminster to the Canadian War Memorials, 1918; transfer from the Canadian War Memorials, 1921). 

the elevated genre of history painting only if their actors were cast into the timeless garb of classical antiquity. Anglo- American painter Benjamin West (1738–1820) had broken that convention in  The Death of General Wolfe (1770; fig. 2.15), a heroic rendering of death at the colonial frontier, which he exhibited contemporaneously to Wright’s  Alchymist in spring 1771. Drawing upon standing, theatrical precedent, whereby “remoteness of setting is as conducive to grandeur as distance in time,” per Edgar Wind’s venerable formulation, West had licensed for painting “what the classical rules of the grand style had forbidden: the representation of contemporary events without disguise.”180 Depicted at the very moment when he gives up the ghost on Quebec’s Plains of Abraham, West’s General James Wolfe would die with his military boots on. 

Far from being an innovation, David Solkin has argued, West’s modern-dress history painting in the 1770s would have looked “not just vulgar but retardataire,” as it replayed for the new Royal Academy moves ventured by painters for frankly commercial publics in the 1760s.181 Undaunted, West Joshua Reynolds’s “Nice Chymistry” 
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imagined his as a declaration of independence of modern time from ancient convention. “The event intended to be commemorated,” he proclaimed to biographer John Galt decades later, “took place on the 13th of September, 1758, in a region of the world unknown to the Greeks and Romans, at a period of time when no such nations, nor heroes in their costume, any longer existed.”182 Not only had a new ambition for history painting been inaugurated in West’s telling, but a new relationship of the artist to historical time had been forged as well. Is the painter not “by the energy of his own mind, and by his attachment to his art,” so West would ask in his inaugural (and lone published) discourse of 1792, “that  watchman who observes the great incidents of his time, and rescues them from oblivion?”183 

It was Reynolds himself who had opposed West’s temporal watch in the early 1770s. Appealing to the precarious hold of the fine arts upon British taste, Reynolds had allegedly urged West to revise his depiction of Wolfe, to 

“adopt the classic costume of antiquity, as much more becoming the inherent greatness of . . . [his] subject than the modern garb of war.”184 As told by West’s recuperative biographer, Reynolds’s ultimate volte- face was as much a modernizing victory won by the second president of the Royal Academy over the first as the conquest by an active practitioner of history painting against one who merely promoted the elevated genre in theory. But in his own way, Reynolds too was intensely engaged with the problem of time in painting in the early 1770s. Shifting attention from West’s watchman back to the fabricators of watches in his Plymouth ken, it becomes possible to see Reynolds’s “infant pictures”—his strange depictions of historical and contemporary figures as infants, which became an object of sustained attention in the early 1770s—as meditations on the conditions and temporal possibilities of painting under chemistry’s regime. 



Two children stand at the edge of a wood (plate 12). A russet canopy of de-ciduous foliage spans the left- hand corner of the canvas, its spreading leaves impervious to the gusty clouds’ diagonal striations. Henry Spencer poses with an ostrich- plumed cap cocked across the crown of his head, hose-bound legs crossed in ivory accent to his scarlet get- up. He gazes cherubi-cally toward the implied beholder as his sister, Charlotte Spencer, inclines forward. Her index finger extended to the heel of his palm, she tilts her head and fixes her eyes beyond the picture plane, as if summoning the palmist’s powers of divination. Commissioned by George Spencer, fourth duke of Marlborough, this picture (now known as  The Young Fortune Teller) was exhibited by Reynolds as  A Young Nobleman and His Sister in 1775, where its chiromantic meditation would be challenged directly by Hone’s  Conjuror.185 A complex skein of quotations from Van Dyck and Caravaggio that would have given grist to Hone’s mill, the double portrait’s representation 80 
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of future prediction might equally ask after its material life.186 For contrary to its saccharine imagery, the painting is a stew of volatility. “Nero, Cinabro, minio, e Azzuro” all applied “thick,” Reynolds claims in his ledgers, stipulating that the pigments were mixed first with oil, then with wax without oil.187 Encountering these extraordinary procedures, one modern conservator wrote to the picture’s present owner in outright astonishment: “I was wondering, if you have any evidence that this is indeed the case and how the painting has survived consequently!”188 Prompting meditation on the eventual actions and appearance of the future ruling class it depicts, it is as if the double portrait also doubles to divine its own, projected material life.189

At the moment in the early 1770s when evidence of his chemical engagements was becoming most intricately knotted, portrayal of infants and children emerged as a concerted preoccupation for Reynolds. No fewer than one hundred fifty sessions with child models were scheduled in the painter’s sitter books between 1771 and 1773, building the backbone of his forays into the genre of the “fancy picture,” where portrayal of specific individuals could cede to imaginative play.190 While the painter’s depictions of children would become a leitmotif of his Victorian reception, contemporaries in the eighteenth century’s “age of the child” also attributed a signal import to these experimental, iterative works.191 Walpole cited Reynolds’s depiction of three- year- old John Crewe, cast in the manner of 

“Holbein’s swaggering and colossal” Henry VIII, as he defended the painter against charges of simple theft.192 As with the Renaissance putto’s figuration of “all those uncontrollable sensations and irrational physical and mental alterations that constantly arise in the body unbidden,” Reynolds’s infants embodied suggestion.193 Gesturing to portraits of four- year- old Sarah Price (now at Hatfield House) and the lost  Infant Jupiter shown at the Royal Academy in spring 1774, Walpole asks “when was infantine loveliness, or embrio- passions, touched, with sweeter truth?”194

I want to build on Walpole’s embryonic account of the infant portraits through the insights of some of Reynolds’s most perceptive modern interpreters. When depicting a young child cautiously clutching a sword as the conquering commander Hannibal, Edgar Wind once noted, Reynolds had created a conspicuous discrepancy. The gap between young model and the historical warrior activates what Wind describes as a particular role for the beholder: “The presentiment of things to come which fills the young Hannibal’s mind and, in the imagination of the spectator, is transferred from the historical exemplar to the actual boy in his role. In other words, the tension is due to the visible manipulation of the temporal sequence in the picture.”195 Staging an aesthetics of anticipation that Wind aligns with Burke’s celebrated analysis of the sublime, pictorial diminution of historical Hannibal becomes the means through which the beholder can access sublimity by imaginatively projecting the child’s visible features into heroic futurity. “The Joshua Reynolds’s “Nice Chymistry” 
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Figure 2.16 Georg Zobel  

after Joshua Reynolds, 

 The Infant Johnson, 1858. 

Mezzotint. British Museum, 

London (1859,1210.1054). 

© The Trustees of the British 

Museum/Art Resource, NY. 

mystery of heroism can be represented only,” Wind proposes, “by showing the hero  in statu nascendi, as a promise, but not yet a fulfillment.”196 Reynolds secures pictorial grandeur from a literally minor subject by depicting potential and enlisting the beholder to imagine its realization in time. 

Less a dynamic between painting and beholder, Ronald Paulson has read the infant paintings as exemplifying a tension between a portraitist’s attention to particulars and Reynolds’s drive for abstraction, which Burke had cast as a source of science as such. Eyes downcast, ballooned cheeks pressing stretched lips, tiny left foot extended,  Infant Johnson (1781–1782; fig. 

2.16) gives the rotund poet Samuel Johnson in nascent essence: “The particular seed [is] related in a teleological sense to the man as ideal.”197 Paulson locates the infant pictures’ ambition in a winnowing away of time’s accidental accretions until the picture plane manifests an atavistic core. The infant portrait format allows Reynolds access “to the ideal form he is seeking for each individual without . . . the particularities and oddities and twitches 82 
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picked up over the years. The child is the general truth from which the man will increasingly, with experience and age, particularize himself.”198 By this account, Reynolds’s picture plane becomes a gestational space awaiting only time’s unfurling to deliver identifiable sitters in all their concrete particularity—a conceit that operates in formal as well as conceptual terms. “In many canvases the picture space is constructed like a womb,” Paulson proposes, “with the compact figure of the foetus floating within it.”199

Nowhere is this pictorial womb and its “embrio- passions” more in play than in  The Infant Academy, now at Kenwood House (plate 13). A painter’s meditation on the act of painting, Reynolds’s picture shows a child seated on a low stool before an easel, brush at the ready in his right hand. A loaded palette visible through the aperture of his elevated arm and bare chest, the infant painter waits. He pauses beneath the heavy weight of fluted architectural columns amid fading light at the horizon for an assistant to adjust the ostrich plume in the mob cap of his coy, infant model. Turning his back on the sculpted head at lower left—even on the flowers’ effusion of color, by which Le Blon and Hogarth had purported to give such busts animation—Reynolds’s painter sits poised before his darkened, oval canvas. The rhythmic impastos of that support’s glinting nails both insist on its ovular form and alert the beholder to its material heft. Already within that egglike space, a figure has begun to grow. Seen in profile emerging from the darkness, this embryonic being partly resembles the model on which the infant painter gazes; its tousled hair and puffed cheeks also recall the features of the painter himself. 

Seneca’s famous adage whereby depiction should be judged like the resemblance of a father to a son bespeaks a hoary tradition for conceiving artistic representation in terms of sexual reproduction.200 Rather than imagining the gestating figure on the darkened ground as the product of some union between sitter and painter, however, Reynolds’s chemical ambit in the mid- 1770s affords a different possibility; it compels us to see how fruitful growth and generative change in time could be sounded beyond sexual means. Such ideas had wide reach. In early January 1776, London’s Morning Post and Daily Advertiser would relay striking news from France. A 

“doctor of chemistry . . . a native of Persia, a man of profound and continual meditation in all the different secrets of nature,” had brought a shocking claim to Paris’s Faubourg St. Antoine. This mysterious Persian adept (subsequently identified as one Kerim Soubas ab Bassera from the area of Isfahan in what is now Iran) avowed that, in a span of six hours, he could “make real living children, without knowledge of women, and by the art of chemistry alone.”201 Word of this startling assertion had been brought to the police and ultimately to the royal court at Versailles. Sequestered there under lock and key, charged with providing demonstrative evidence, the doctor finally emerged. He presented “to his Majesty, a most beautiful male child with all Joshua Reynolds’s “Nice Chymistry” 
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the natural faculties that accompany children by the usual way . . . it differed in nothing from other infants, but the astonishing manner by which it had been produced.”202 The correspondent goes on to warn London’s women lest this chemical power of asexual replication should cross the Channel, enabling British men to “reproduce themselves without their aid.” 

Befitting the eclectic emulation Reynolds had endorsed in “Discourse VI,” references to painters as diverse as Rembrandt and Boucher (along with Rubens, Van Dyck, and Carle van Loo) have been traced through  The Infant Academy.203 And like many of Reynolds’s infant portraits, the picture has been highly susceptible to change in time through its experimental facture. 

“In no other area of his practice,” so Martin Postle observes of Reynolds’s infant- heavy fancy pictures, “is the analogy of the ‘apothecary’ . . . so apt.”204 

Photographic details of the painting taken by Harold Plenderleith in the 1930s reveal the contusions, buckling, and rupture of the paint film, which would be subject to successive campaigns of restoration roughly once per decade between 1957 and 1997 (fig. 2.17).205 Whatever socioeconomic motives Reynolds and his patrons might have had for viewing chemical change as a site for gain of value and not (or not only) loss, the tale of the Persian chemist opens a different possibility. For the claim that life could be created by means of art alone—that chemical actions could forswear sexual reproduction and yield vitality by their own terms—was central to a longer chymical tradition. Drawing from currents running deep into the ancient world, sixteenth- century alchemist Paracelsus and his followers “transferred the apex of human ingenuity from the fabrication of synthetic gold to the making of an artificial man.”206 Frequently rendered by the dung-heated processes of putrefaction Reynolds would recommend to chrysopoetic painters, the “homunculus” brought to life by chemical process became a supreme statement of human art’s powers. “By fusing the traditions of artificial generation, alchemical debate, and an unorthodox Catholicism,” historian of science William R. Newman argues, “Paracelsus and his epigones managed to create an image of the alchemist as a  magus coelestis 

. . . [who] held the keys of art and nature.”207 True art worked by chemistry to make not gold, but life itself. 

Connection between Paracelus and Soubas ab Bassera was drawn explicitly in the 1770s London press, but homunculi had also been made familiar in mid- eighteenth- century British culture through the remarkable success of  The Life and Opinions of Tristram Shandy, Gentleman (1759–1767) by Reynolds’s friend Laurence Sterne.208 A witty intervention into medical debate between ovists and preformationists, Sterne’s homunculus consists, as Tristram narrates, “as we do, of skin, hair, fat, flesh, veins, arteries, liga-ments, nerves, cartileges, bones, marrow, brains, glands, genitals, humours, and articulations.”209 A visceral homunculus of that kind had been depicted in chromatic brilliance by Jacques Fabien Gautier D’Agoty (1717–1785) who 84 

Chapter 2



Figure 2.17 Harold Plenderleith, photograph of the surface of Joshua Reynolds, The Infant Academy, ca. 1930s. 

successfully extended the French color- printing  privilège obtained by Le Blon and realized its function as an instrument of philosophical publication (plate 14).210 In Sterne’s novel, this homunculus is conveyed from father to mother in the sexual act, an act inseparably linked through Tristram’s narration to the winding and maintenance of clocks.211 Where Sterne would sexualize time, binding talk of clock- winding to thoughts of spermatic homunculi ejaculated in copulation, Reynolds might be seen to inject the materials of clock- making—the camphor, the spermaceti, and other materials shared between Plymouth watchmakers and his London studio—into painting.212 Abjuring the role of artist as watchman announced by West, Reynolds enters painting instead into a chemical time of asexual propagation whereby the picture  qua homunculus takes on a life of its own. By the fire of the artist’s mind, noble metal and dross (i.e., Rembrandt and Boucher) are chemically alloyed to make the new life emerging in the womb-Joshua Reynolds’s “Nice Chymistry” 
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space of the darkened canvas. Such a view also finds unexpected echo in Hone’s  Conjuror (see plate 11) if the besotted child is taken not as an object of the magician’s deluding instruction but as the product of his chemical making.213 Neither the ruin of art, as Hogarth had it, nor only an emulation of the image of capital, Reynolds’s embryonic pictorial surfaces would reclaim the alchemist’s dream of the homunculus. Emblematized by the infants they depict, these temporally evolving objects create life by chemistry’s artificial fire in the very center of British academic painting.214

Now, given the restricted evidence we possess of Reynolds’s library and the limitations thus imposed on expansion of such alchemical interpretation, the matter might also be apprehended by turning back to the testy relations between action and accident, the fine and the industrial arts and their join at the fire- driven problem of emulation, which runs down the spine of this chapter. Published some two years before Reynolds’s death, Immanuel Kant’s  Kritik der Urteilskraft (1790) would make an infamous distinction between the very natural- philosophical and fine- art achievements this chapter has sought to reclaim within Reynolds’s practice. Teachable concepts underpin Newton’s science, Kant argues; they can be studied and acquired systematically. Different conditions obtain in Homer’s poetry.215 

Realigning a seam built into “Discourse VI,” Kant is here formulating a crucial theoretical cornerstone of the autonomy of fine art as it speaks to the highest cognitive faculties in their freedom, presenting with purposiveness while remaining irreducible to concepts or purposes. That splitting of natural philosophy from the fine arts brings Kant back around to the question of reusing artistic precedents, which Reynolds had tackled via chemical means in 1774. True fine art must operate by rules, Kant allows; but those rules cannot be formulas or recipes after the manner of Reynolds’s ledger- book notations. “Rather, the rule must be abstracted from what the artist has done, i.e., from the product, which others may use to test their own talent, letting it serve them as their model [ Muster], not to be  copied [ Nachmachung], but to be  imitated [ Nachahmung]. How this is possible is difficult to explain.”216

The way Kant solves this dilemma—by appealing to the natural gift of genius to set rules within fine art—marks a key difference from Reynolds, auguring developments familiar to stories about Romanticism accented in the next chapter. Nonetheless, Kant’s genuine work of fine art and Reynolds’s infant portraits share a defining, proleptic temporality. Neither can be known immediately.217 It is not enough for a candidate- specimen of the fine arts to be original, Kant notes, “since nonsense too can be original.”218 

Instead, the true work of genius is only revealed in time as it comes to be recognized by future ages as a rule- giving guide: “The products of genius must also be models, i.e., they must be  exemplary; hence, though they do not themselves arise through imitation, still they must serve others for this, i.e., as a standard or rule by which to judge.”219 It is not enough for a true 86 
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entry to the fine arts to be supremely beautiful or engaging to the mind’s free play; rather, the work of genius must be “an example . . . not to be imitated [ der Nachahmung], but to be followed [ der Nachfolge] by another genius.”220

This is the time of the infant portraits: the time of fine art itself. Projected materially and figuratively into time, the “infantine” work discloses its true character and originality as it matures. An autonomous creation with a life of its own (and not just the superficial skins of vitality privileged by ten Kate’s circle and Hogarth), the work must be followed to see where it will lead, what lessons it will teach as its implications and ramifications unfold as time’s test discloses its true character. Up from the experimental, industrial vision of the Society of Arts, Reynolds had arrived at a temporality of fine art by a route redolent with the aims and practices of a chemical tradition Kant himself would dismiss as unduly empirical.221 And whether or not Reynolds could have had conscious access either to chemical homunculi or to Kant, preservation of the life of his chemically unstable pictures by chemical means would be the expressed ambition of Reynolds’s torchbearing followers in the 1790s. It is to them that a history of Enlightenment Britain’s temporal evolving chemical objects must now turn. 
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3

“Rend’rd Imortal” 

The Work of Art in an Age  

of Chemical Reproduction

In the biographies of Joshua Reynolds he began publishing some four decades after completing his apprenticeship, James Northcote retold a tale highlighting Samuel Johnson’s ignorance of visual art (see fig. 2.16). From the pages of Hester Lynch Piozzi’s  Anecdotes of the Late Samuel Johnson, L.L.D.  

(1786), Northcote plucked an episode set at the Streatham haunt of wealthy brewer Henry Thrale in the 1770s. There, in the company of Reynolds and other luminaries, Johnson had expressed pique at seeing “so much mind as the science of painting requires, laid out upon such perishable materials.”1 

Why, Johnson asks Reynolds, did painters not prefer copper to canvas as a pictorial support? As the painter attempts to deflect the question by gestur-ing to the difficultly in sourcing sufficiently large sheets of metal, Johnson cuts him short: “What foppish obstacles are these! . . . Here is Thrale who has a thousand ton of copper; you may paint it all round if you will, I suppose. 

It will serve to brew in afterwards: will it not, Sir?”2

Preserving the painter’s science with the metal that would house the brewer’s fermentations, Johnson took a keen interest in chemistry. To readers of  The Gentleman’s Magazine in 1739, he had explained how Herman Boerhaave (1668–1738) brought a chaotic chemical landscape “to Order and made that clear and easy, which was before to the last degree difficult and obscure.”3 An amateur adept who actively promoted the career of chemist 89

Robert Dossie, Johnson could impress on James Boswell the role of powdered bones in the smelting of iron.4 Boswell found the floor of Johnson’s library “strewn with manuscript leaves . . . I observed an apparatus for chymical experiments, of which Johnson was all his life very fond.”5 But where Hester Piozzi had rendered Johnson’s fixation on metal supports as evidence of distaste for painting born from his limited ocular capacities, Northcote fashioned it as a blindness to the art’s proper chemistry.6 Contrary to the “white and raw look” found in pictures by Reynolds and other painterly masters when fresh off the easel, Northcote vaunted patina or the “the mellow and rich hue which we now see in them, and which time alone must have given to them, adding much to their excellence.”7 By promoting copper over canvas, Johnson overlooked those beneficial effects that chemical evolutions unfolding in time could have upon paintings.8 And besides, Northcote averred, “the duration of a picture does not depend on the strength or durability of the canvas on which is it painted. The canvas can be renewed as often as it may be found necessary, and the colours will in time become nearly as hard and as durable as enamel.”9 Poor cleaning practices, not supports, were to blame for pictorial destruction. 

But that oil pictures could be—were  being—destroyed was increasingly difficult for Enlightenment observers to deny. Excavations begun in 1738 and 1748 of brilliantly colored paintings at the ancient Roman cities of Herculaneum and Pompeii prompted a peculiar species of melancholy for leading connoisseurs of European oil pictures. Among the  philosophes, as Andrew McClellan has observed, “it was widely believed that the great paintings of the Renaissance were in the process of deteriorating (this was one of the reasons for making students in Rome copy the Old Masters in oil). The century witnessed growing interest in new and not so new methods of safe-guarding art against the elements.”10 A leading voice in this conversation had been antiquarian Anne Claude Philippe de Tubières- Grimoard de Pestels de Lévis, Comte de Caylus (1692–1765). In the early 1750s, Caylus began a campaign of experiments to reconstruct modes of painting with wax used in classical antiquity. He parsed laconic references to encaustic painting left by Pliny and other ancient authors; he plied them against evidence of mural paintings smuggled out of the cities unearthed beneath Vesuvius’s shadow. 

Thwarting the Bourbon ban on scholarly reproduction, fragmentary scenes of Herculanean murals depicting Theseus towering over the slain Minotaur nervously etched by Jérôme- Charles Bellicard had gone through numerous French and English editions by the late 1750s (fig. 3.1).11 By then, Caylus had assembled an informal research team including his protégé, painter Joseph-Marie Vien (1716–1809), to recreate encaustic preparations. The triumph of this enterprise was Vien’s  Head of Minerva (now at the Hermitage, St. Peters-burg), which caused a sensation when first exhibited at Paris’s Académie des inscriptions et belles lettres in 1754.12
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Plate 1 Joshua Reynolds, portrait of James Coutts, ca. 1771. 

Oil on mahogany panel. Scottish National Gallery, Edinburgh. 





Plate 2 Jacques- Louis  David,  Antoine Laurent  

 Lavoisier (1743–1794) and His Wife (Marie  

 Anne Pierrette Paulze, 1758–1836), 1788. Oil on canvas. Metropolitan Museum of Art, New York. 

Image © The Metropolitan Museum of Art. 

Art Resource, NY. 

Plate 3 Tintoretto,  Esther before Ahasuerus, 

ca. 1546–1547. Oil on canvas. Royal Collection  

Trust. © Her Majesty Queen Elizabeth II, 2018. 

Bridgeman Images. 





Plate 4 J. C. Le Blon, plate 2 from  Coloritto; or, 

Plate 5 J. C. Le Blon, plate 3 from  Coloritto; or, 

 The Harmony of Colouring in Painting (1725). 

 The Harmony of Colouring in Painting (1725). 

© Victoria and Albert Museum, London. 

© Victoria and Albert Museum, London. 





Plate 6 Joshua Reynolds,  Capt. 

 Augustus Keppel, 1752–1753. Oil on  

canvas. National Maritime Museum, 

Greenwich. 

Plate 7 Thomas Rennell,  Dr. John 

 Huxham, ca. 1760. Oil on canvas. 

Royal Society of London. 



Plate 8 Joseph Wright of Derby,  The Alchymist, in Search of the Philosopher’s Stone, Discovers Phosphorous, and prays for the Successful Conclusion of his operation, as was the custom of the Ancient Chymical Astrologers, ca. 1771. Oil on canvas. 

Derby Museum and Art Gallery, UK. Bridgeman Images. 



Plate 9 Joshua Reynolds,  Mrs. Richard Paul Jodrell, ca. 1774–1776. Oil and other media on canvas, 301/2 ×  

251/4 inches (77.5 × 64.1 cm). Bequest of Eleanor Clay  

Ford, Detroit Institute of Arts. Bridgeman Images. 



Plate 10 Joshua Reynolds,  Studio Experiments  

 in Colours and Media, 1770s[?]. Various media  

on canvas, 609 × 509 × 13 mm. Royal Academy  

of Arts, London. 



Plate 11 Nathanial Hone,  The Conjuror, 1775. 

Oil on canvas. National Gallery of Ireland, Dublin. 

Photo © National Gallery of Ireland. 





Plate 12 Joshua Reynolds,  The Young  

 Fortune Teller: Lord Henry Spencer and Lady  

 Charlotte Spencer, ca. 1774–1775. Oil and  

other media on canvas, 561/4 × 443/4 inches  

(143 × 114 cm). Courtesy of the Huntington  

Art Collections, San Marino, California. 

Plate 13 Joshua Reynolds, 

 The Infant Academy, 1781– 

1782. Oil on canvas, 45 × 56  

inches (114 × 142 cm). The  

Iveagh Bequest, Kenwood  

House, London. © Historic  

England. Bridgeman Images. 



Plate 14 Jacques Fabien Gautier D’Agoty, color mezzotint of an embryo in a vial and optically magnified, as printed in volume 1 of  Observations sur l’histoire naturelle, sur la physique et sur la peinture (1752). 



Plate 15 Benjamin West,  Cicero Discovering the  

 Tomb of Archimedes, 1796–1797. Oil on canvas. 

Private collection. 

Plate 16 James Gillray,  titianus redivivus; 

 or, The Seven- Wise- Men consulting the new  

 Venetian Oracle,—a Scene in ye Academic  

 Grove. No 1, 1797. Hand- colored etching  

and aquatint. British Museum, London. 

© The Trustees of the British Museum. 

Art Resource, NY. 





Plate 17 Joseph Booth, “polygraphic” print  

after Philippe de Loutherbourg’s  Winter, 

1780–1790. Mechanical oil painting on canvas. 

British Museum, London. © The Trustees of  

the British Museum. Art Resource, NY. 





Plate 18 Robert Waring Darwin, 

hand- tinted afterimage diagram, as  

reproduced in volume 1 of Erasmus  

Darwin,  Zoonomia; or, The Laws of  

 Organic Life (1796). 

Plate 19 J. M. W. Turner,  The  

 Burning of the Houses of Lords  

 and Commons, October 16, 1834; 

1834–1835. Oil on canvas, 361/4 ×  

481/2 inches. John Howard  

McFadden Collection, Philadelphia  

Museum of Art (M1928- 1- 41). 



Plate 20 Francis Eginton,  The Physician Erasistratus Discovering the Love of Antiochus for Stratonice, ca. 1778. Mechanical painting on two sheets laid paper, 77.5 × 110.5 cm. (Formerly inventoried as a sun picture by James Watt.) Science Museum, London (1884–16 pt7). 



Figure 3.1 Jérôme Charles 

Bellicard, etching after mural of 

Theseus slaying the Minotaur. 

Plate 6 in M. Bellicard,  Observations 

 upon the Antiquities of the Town of 

 Herculaneum (1753 [1754]). 

Superior integrity was a key benefit of ancient wax techniques. Encaustic, Caylus proposes, “will never peel. Neither the heat of the sun nor that of interiors can alter it. The passing of years makes no change to it, which is to say that its works are even more sheltered from all dangers than fres-coes and generally they must surpass them in durability when painted on wood.”13 That security against change figured frequently in period conversation. To English audiences (and to Reynolds specifically, as noted in chapter 2), Johann Heinrich Müntz declared in 1760 that pigments bound in encaustic vehicle “will not be liable to fade and change; no damp can affect it, no corrosive will hurt it; nor can the colours crack and fall in shivers from the canvas.”14 Although critical of Caylus and his research,  philosophe Denis Diderot (1713–1784) too saw improvements to ancient wax painting as 
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a remedy to faults of modern art. Made by combining metallic and earthy pigments—some in vehicles that dried quickly, others that could never fully dry—the colors of modern artists, “which produce such bizarre effects in time in oil painting,” Diderot contended, “will not change at all in encaustics.”15 If it could withstand centuries of burial beneath Vesuvius’s volcanic ash, then resurrected encaustic painting would offer a material durability sorely needed among modern media. 

Physically tough, encaustic would equally restore a clarity muddled by oil paint’s louche, unduly malleable handling. Both Caylus and Diderot, Danielle Rice has argued, “aspired to endow painting with an esthetic permanence which they felt could only be achieved through a greater solidity of the forms, and a greater simplicity of line and purity of color.”16 Crucially, chemical means were needed for those aesthetic, physical, and even moral reclamations. Caylus had emphasized that “natural philosophy [ la Physique] 

and Chemistry must have equal footing in this discovery,” as he detailed his encaustic research with Michel Joseph Majault (ca. 1714– ca. 1790), a doctor in Paris’s medical faculty.17 By their account, encaustic turned upon principles of “analogy” whereby essential oils and other solvents could “penetrate and render wax capable of being spread with a brush.”18 Plausibly informed by the work of Georg Ernst Stahl (1659–1734), personal physician to Friedrich Wilhelm I in Berlin and leading architect of the theory of phlogiston, that analogical operation was a  sine qua non of chemistry for Caylus and Majault: “All Chymists, even the least enlightened, know that the heavy fluids we call essential oils will penetrate and dissolve analogous bodies, sometimes with the help of fire, often without the help of this agent.”19

Chemistry also figured prominently in Diderot’s promotion of the rival encaustic preparations made by contemporary painter Jean- Jacques Bachelier.20 True, Bachelier’s chemistry of unctuous wax dissolved with alkali to form a pictorial vehicle initially failed to impress Diderot. The results Bachelier obtained with salt of tartar (potassium carbonate) were convincing.21 “If our eyes can overcome their prejudices and accustom themselves to matte pictures,” the  philosophe concluded, “M. Bachelier will have found the way to preserve the masterpieces of the past and to conserve eternally those of our time in their initial beauty, without allowing any of their colors to change.”22 For leading French, anti- Rococo voices at midcentury, pictorial chemistry stood to resurrect ancient media and to stabilize modern art.23

From his time in 1750s Rome, Joshua Reynolds had made meticulous guard of his studio output through the medium of print.24 He contracted with generations of engravers including James Macardell (1727/28–1765), Valentine Green (1739–1813), and John Raphael Smith (1751–1815) to translate his paintings especially into mezzotint’s tonal vocabulary. In his studio, the painter famously kept what Northcote called “a port- folio . . . containing every print that had been taken from his portraits; so that those who 92 
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came to sit, had this collection to look over, and if they fixed on any particular attitude . . . he would repeat it precisely.”25 An extensive modern literature has documented how Reynolds harvested compositional ideas from the prints he collected; how he used printed reproductions to target expanding audiences among the middling ranks who could never afford his elite oils; and how he continued to be refashioned in print by generations of graphic artists long after his death.26 By these means, so J. T. Smith (1766–

1833) could recall Reynolds declaring, printmakers “would perpetuate his pictures when their colours should be faded and forgotten.”27

Yet hope burned eternal that color—that great glory of Reynolds’s practice, according to many commentators—could  also be saved. A year after the painter’s death in 1792, London’s  Morning Chronicle reported the exhibition in Great Newport Street of James Pearson’s full- size replica of Reynolds’s portrait of George III.28 An ingenious species of stained glass made with metal supports “concealed in the folds of the drapery so that it appears one entire plate,” Pearson’s vitreous king enthroned was as much a feat of preservation as a work of art. “We rejoice to see so fine a specimen of our late admired President of the Academy’s colouring,” the  Morning Chronicle put it, “fixed by such a process that it can never fade.”29 Pearson was not alone. 

This chapter argues that, in the revolutionary decade of the 1790s, several leading entrepreneurs and industrialists brought forward new, explicitly chemical means by which to “fix” or otherwise stabilize a body of British grand- manner painting made chemically volatile through Reynolds’s influential model. The first section introduces key 1790s chemical replicators and their strategies in reverse- chronological order, an approach taken to subtly resist the impulse to read those techniques as so many progressive steps toward replicative perfection. Instead, highlighting the centripetal role of the second Royal Academy president, Benjamin West (1738–1820), I argue back from the invention of lithography (1796–1798) to the “Venetian system” of painting (disclosed in 1795–1797) and “pollaplasiasmos” (invented ca. 1784) to methods of enamel painting traceable to the ancient world as competing instruments for preserving Reynoldsian painting.30

The second section moves from those aspiring echelons of London’s art world to practical thinking about replication via chemical change in time among the Lunar Society of Birmingham and its affiliates. Against the back-drop of a Continental triumph for Antoine- Laurent Lavoisier’s innovations, known among historians of science as the Chemical Revolution, I highlight chemical practices retaining an older conceptual language and fabric—both at Matthew Boulton’s Soho Manufactory in greater Birmingham and at Josiah Wedgwood’s Etruria near Stoke- on- Trent. Mingling the fine and the industrial arts, the chapter’s collision of chemical painting, printing, and temporal metaphysics takes sanction, ultimately, from the work of Thomas Wedgwood (1771–1805), Josiah Wedgwood’s youngest son and “first 
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inventor” of photography in a judgment famously voiced by William Henry Fox Talbot. Tom Wedgwood’s drive to visualize a fundamentally antivisual conception of time via chemical supports is, I argue, a supreme expression of the oppositions systemic to the 1790s’ ways of making and thinking with temporally evolving chemical objects. 

Maybe more resolutely Marxian terms of contradiction would do better than any talk of “oppositions.” For, notoriously described by Edmund Burke as “the wild  gas, the fixed air . . . broke loose,” radical politics would become closely linked to chemistry in the era of the French Revolution.31 Among those considered in this chapter, natural philosopher/theologian Joseph Priestley and copy- printing industrialist James Watt Jr. would be active partisans; enamelist William Russell Birch, Tom Wedgwood, and chemist Humphry Davy had all been connected to radical circles in the 1790s. 

Contradiction abounds too in the speeds at which the 1790s’ chemical images have been taken to operate. Beyond the ongoing, patinated change of oil pictures that Northcote cast as increasing value rather than compromising it, Walter Benjamin’s classic writings on technological reproduction plot a new era of politicized acceleration to the 1790s. In its rapid, chemical action on limestone, lithography inaugurated an image- regime of un-precedented speed, driven by the desire of a consolidating proletariat to bring the work of art to its own terms.32 And yet, anticipated by that stolid, conservative function credited to encaustic’s chemistry by the politically free- thinking Diderot, chemical processes of the 1790s have also been read as means by which to slow, arrest, or otherwise still time’s fugitive course. 

Drawing upon Michel Foucault’s account of the rupture of a dynamic, modern  episteme from the taxonomic orders of classical knowledge, Geoffrey Batchen has traced to the years around 1800 a consolidating “desire for an impossible conjunction of transience and fixity.” Photography would be that desire’s ultimate expression.33

Shifting attention from the catalyzing figure of Reynolds to the supports and the supporters of his project, after the manner of those Steven Shapin has called “invisible technicians,” this chapter begins mapping a different approach.34 Whether or not Reynolds could have conceived academic painting in the image of the chemical homunculus, as suggested in chapter 2, the ambition to carry fragile, chemical life through time—and to do so by chemical means that could afford insight into the nature  of time—explicitly drove practical visual projects just as it haunted imaginative nightmares of leading British figures immersed in 1790s progressive politics. How those endeavors would later come to be rediscovered as photography, what happens when they are now released from it: those are the targets of the next chapter. 
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Figure 3.2 Benjamin West,  Angel  

 of the Resurrection, 1801. Lithograph, 

as published in Philipp André,  Speci- 

 mens of Polyautography . . .  (1803–

1807). 

Chemical Replication in the 1790s

With darkened palm and the shaded sole of an outstretched foot held aloft, Benjamin West’s  Angel of the Resurrection stares directly out from the picture plane (fig. 3.2). Smoke curls in frothy billows from densely hatched darkness at left. That networked intensity of tone answers in counterpoint to the dotted arc and starburst rays of sunlight cresting the sloping hillocks at right. Split down the spine of the image through the licking flames of the angel’s unevenly forked locks, West’s intent figure appears strangely unsettled. Said differently, the angel figures a struggle for balance, a pursuit of equilibrium between the resplendent plumage of his proper left wing and its obscured twin—between the plant straining upward to find sunlight at right and the inky void at left. Light versus dark, sprouting life versus curling smoke: the image’s various efforts at left- right reconciliation call attention to the massive boulder on which the angel perches so awkwardly. 

Although its rough hatchings recall the graphic vocabulary of woodcut, West’s is a recalcitrantly chemical image. Dated to 1801 and published in Philipp André’s  Specimens of Polyautography (1803–1807), the print is an early 
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example of “l’imprimerie chimique,” or lithography, invented by printer Alois Senefelder between 1796 and 1798. Explaining the oil/water resist at the base of his technique, Senefelder stressed how his preferred Solenhofen limestone possessed “affinity for fat, which is absorbed so deeply that in many cases even extensive grinding will not remove it.”35 Sinking a greasy, inked design into wet stone and allowing it to “be set aside for a day, that it may take good hold of the stone,” Senefelder’s lithographic artist was then to coat the stone with successive washes of acid and gum arabic, rendering the design invisible.36 Left immured in stone, the design becomes positively Christological, or so West’s print would have it. Alternately inked and watered—the positive, unctuous forms already immersed in stone attracting successive applications of fatty printers’ ink, which resists the untreated areas that will read as negative—the stone is rolled through the press to reveal the design resurrected on the paper lifted off from it. “He is not here: for he is risen” reads West’s quotation from Matthew 28:6, concisely allegorizing lithography’s action.37

With lithography, we could say, the image speeds into the modern age. “The fact that the drawing is traced on a stone, rather than incised on a block or wood or etched on a copper plate,” so would claim Walter Benjamin, “. . . made it possible for graphic art to market its products not only in large numbers . . . but in daily changing forms.”38 For Senefelder, however, lithography was not simply  technicshen Reproduzierbarkeit; it counted as an innovation precisely because it was “based not on mechanical but on purely chemical properties.”39 Senefelder’s chemical principles and poetics were sounded extensively by contemporaries. “The ink is a chemical preparation,” explained one writer in an 1808 contribution to  The Gentleman’s Magazine, “of which soda, lac, and lamp- black are component parts.”40 In controversial lectures delivered to London’s Royal Institution in 1806, campaigning engraver John Landseer declared lithography’s “art of producing prints from drawings hatched with lines on calcareous substances” to be a delusion.41 Fine art as such stood in danger from a technique able to keep chemical time with artists’ preparatory sketches. “It is  not the painter’s  sketches, that is most desirable to multiply,” Landseer claimed, 

“but his  finished performances. We wish most to see the mercury of his active imagination, amalgamated with the sterling gold of his cultivated understanding.”42 Privileging the quick, impulsive sketch, lithography’s new chemistry threatened to liquidate that alchemical chrysopoeia essential to finished academic work. 

President of the Royal Academy since Reynolds’s 1792 death, Benjamin West appeared in  Specimens of Polyautography (published by Senefelder’s franchisee in England) alongside some twenty London- based artists. West was also the fulcrum for two other endeavors active in the 1790s, which too would claim to turn on chemical principles: the reclamation of Titian’s 96 
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Figure 3.3 Chemical replication in the 1790s. “Venetian Secret”: all figures are named or identified in James Gillray’s  titianus redivivus; or, The- Seven- Wise- Men consulting the new Venetian Oracle,—a Scene in ye Academic Grove, No. I. (1797; plate 16), except * as cited in Mark N. Aronson and Angus Trumble,  Benjamin West and the Venetian Secret (2008), 12, and ** as noted in entry for January 11, 1797, in  The Diary of Joseph Farington, ed. Kenneth Garlick and Angus Macintyre (1979), 3:744. “Specimens of Polyautography”: all artists listed appear in Philipp André,  Specimens of Polyautography . . .  (1803–1807). 

“Pollaplasiasmos”: all names are listed in Polygraphic Society,  A Catalogue of Pictures Copied or Multiplied (for Sale) by A Chymical and Mechanical Process . . .  (1792). Where present, parenthetical figures after names indicate the number of an individual’s contribution to a given project. 

painting techniques, known as the “Venetian secret,” and the proprietary process of oil- painting replication known variously as “polygraphic” copying or “pollaplasiasmos.” Figure 3.3 arrays these enterprises as a Venn diagram, bringing together Henry Fuseli, Angelica Kauffman, Philippe-Jacques de Loutherbourg, and other artists of pan- European repute with marginal figures of the British school. Drawing upon what we will see to be fragmentary, even tendentious evidence, this diagram might be taken to pledge a kind of transitive property between chemical ventures. It could be read to imply a “globally” shared favor for the use of recherché chemical preparations in all artistic pursuits, even though “local” participants such as James Barry (whose work appeared in  Specimens of Polyautography) were long- standing opponents of chemical tricks in oil painting.43 Treated 
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provisionally, however, this model allows us sketch a general overlap between chemo- artistic ventures in the 1790s and the position of the Royal Academy’s second president among them. 

None of these episodes was more salacious than the “Venetian secret.”44 

Late in 1795, the father- daughter team of Thomas and Ann Jemima Provis approached West at the suggestion of Richard Cosway, an academician, favorite of the Prince of Wales, and painter with a storied relation to the Society of Arts.45 The Provises claimed to possess a copy of a manuscript detailing techniques used by Titian, Tintoretto (see plate 3), and their rivals in sixteenth- century Venice to produce brilliant chromatic effects. Negotiat-ing a fee with the Provises but delaying payment, West gained exclusive access to information from the manuscript and instruction in its use by Ann Jemima Provis herself. He then prepared pictures using the Provises’ procedures for the Royal Academy’s 1797 exhibition at London’s Somerset House, where nearly two thousand works would be seen by some fifty thousand viewers.46 As with his lithographic  Angel, West thematized his means of production, using the newfound “system” to visualize recovery of knowledge lost to the ages. West’s  Cicero Discovering the Tomb of Archimedes (1796–1797) opens a view into a darkened landscape with Cicero standing at center right (plate 15). Pivoting on a vertical axis of shadow that breaks his russet toga, the orator’s elongated arms gather the tentative gestures of his male entourage into emphatic, triangular demonstration. Cicero’s reaching fingers point to the stony tomb of Archimedes, hacked back from a canopy of vegetation by bare- chested laborers. Implied by the ominous plume of volcanic smoke rising from the sugarloaf profile of a distant Mount Aetna, nature’s might registers in the urn toppled diagonally out of the left- hand corner, the cracked fragment of architectural entablature on which the workman at right plants his splayed foot, and the dark rill in the immediate foreground, separating the modern beholder from the scene’s ancient actors. Yet human endeavor is not powerless before nature. It has tethered the horses ready at left; it teems in the sweaty brawn of the laborers. Surpassing the hundred and forty years between Archimedes’s burial and Cicero’s uncovering of his tomb, the picture implies, secrets lost at the death of Titian in 1576 could be rediscovered some two hundred twenty years later.47

Such uncovering was practiced by West himself in a profligate way. By sharing the technical secret with his son Raphael, the painter broke the terms of his agreement with the Provises. Consequently, in early 1797, the aggrieved Provises approached a larger group of academicians, including Joseph Farington, John Hoppner, John Opie, John Francis Rigaud, Thomas Stothard, Henry Tresham, and Richard Westall. They offered to sell by incremental subscription access to the information already passed to the Academy’s president. Those seven painters signed a formal contract with 98 
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the Provises in late January 1797, paying an initial ten guineas each and up to six hundred pounds sterling for disclosure of the process. 

What the painters learned was a material lesson in absorption. “This secret requires a new discipline,” wrote Farington, quoting West. “Those who are accurate will practice it easily, it will require  practice also as colours sink in as they do in distemper.—The ground prepared, (a  point of the discovery) would if seen lead to exposure of part of the System.”48 A first principle of the Provises’s system, as recorded in Rigaud’s transcription, demands “that the ground on which the picture is painted be of an absorbent nature, that shall imbibe the oil with which the colours are mixed and caused to ad-here to the ground; and shall leave them on the surface in all their purity and beauty.”49 To make anew what had been lost to the ages, modern artists would need to remap as much their materials as their timing. 

Contemporary response to the Academy’s 1797 exhibition made note of these unusual methods: the specially prepared grounds of burnt umber primer mixed in thick linseed oil, spread over repeated layers of five parts of animal glue size per four parts of “Spanish brown.” Several paintings in the exhibition, so reported London’s  General Evening Post in late April 1797, were rendered through “a new discovery . . . of the manner in which Titian and other Venetian Masters prepared their canvas; in consequence of which preparation, that force and brilliancy of colouring, which has so long and eminently distinguished the Venetian School of Painting, was produced.”50 

But the critics were not kind. Scandalmonger Anthony Pasquin (a.k.a. John Williams) lamented the British artists’ knowledge “as to the chemical effect that one body of colour, will precisely and unalterably have upon another, to answer a given purpose,” as he traced the origins of their system not to Titian’s Venice but to Caylus’s encaustic research.51

Worse, the Provises were quickly revealed as operators of a confidence game, one dramatized in merciless, satirical detail by James Gillray’s titianus redivivus; or, The- Seven- Wise- Men consulting the new Venetian Oracle,—a Scene in ye Academic Grove, No. I, which appeared late in 1797 

(plate 16). A crowing phoenix spreads aquiline wings at the apex of Gillray’s page, grasping the mythical Venetian manuscript in its talons. The flames from which that legendary firebird ascends are eclipsed by a black obelisk of stretched canvas. Tilted away from the implied beholder to reveal its material heft, the shadowy support faces a diminutive artist at work upon it. Astride her rainbow, Ann Jemima Provis cuts white contours of an exaggerated moustache onto the canvas’s darkened ground, figuring a monstrous visage of Titian as three naked Graces heft her peacock- spotted train. An angel trumpets, stars fall, and flatulent jets spray the puffery of critical praise from the buttocks of headless putti. Yet the pleiad of painters seated below on a crescent- shaped bench is oblivious to the celestial spec-
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tacle. Turning the backs of their specially prepared canvases to the beholder, these credulous, named painters (Farington, Opie, and other signatories of the ill- starred compact) stare in pool- hall concentration toward the gloomy spectacle of a decapitated Apollo Belvedere befouled by a urinating ape in a liberty cap. As Gillray’s print turns exposing light away from that shady target and onto the painters’ apish folly—all while implicating by name James Northcote, John Rising, William Hamilton, and other aspirants who scramble up the illusory rainbow—Reynolds himself casts away a ground of flagstones to rise from his grave at lower left. 

Dead some five years before the furor unfolded, Reynolds too had to be counted as a sectarian in that chemical cult. Noting how Reynolds had been 

“so anxious to discover the method used by the Venetian Painters, that he destroyed some valuable ancient pictures by rubbing out the various layers of colour,” critic Edmond Malone had first made the Provises’ process public in the edition of Reynolds’s literary works he published in early spring 1797.52 Although the late president had never seen the mythical manuscript, Malone allowed, he “undoubtedly attained a part of this process . . . and by various methods of his own invention produced a similar, though perhaps not quite so brilliant an effect of colour.”53 Those comments were silently re-tracted in subsequent editions of Malone’s work, but the Venetian secret lingered on in Reynolds’s historiography. According to West’s student Charles Robert Leslie (1794–1859), whose biography of Reynolds was completed and published by Tom Taylor in 1865, the first president “believed in the  Venetian secret as ever an alchymist did in the  philosopher’s stone, and so intense was his love of colour, that he would always hazard the durability of his works rather than give up any chance of attaining its truth and beauty.”54 By Gillray’s rendering in 1797, that chemical spirit had brought Reynolds literally up from the dark ground. Unlike the absent Christ risen from the rolled rock of West’s subsequent lithograph, Reynolds appears with glasses, ear trumpet, and other frailties of his physical being clearly intact. 

Disclosed in the triumphant wake of Lavoisier’s Chemical Revolution, was Titian’s Venetian secret meaningfully a chemical matter? Or did its vainglorious, specious claims place it instead in more instructive relation to the alchemical pursuits beloved by satirical artists? A month after Gillray depicted him slinking away from the Venetian secret’s sordid spectacle, a loaded palette in his hand and trailed by cascading banknotes, Benjamin West went all in with the former interpretation. Because of Titian’s elevated social status, West asserted, the Venetian painter enjoyed “easier access to the elegant studies of philosophic science; and he had prosecuted, with great ardour, the science of chemist[r]y, the better to understand the properties of colour, their homogeneous blendings, purity, and duration; as well as the properties of oils, gums, and other fluids, which might form the fittest vehicles to convey his colours upon canvass.”55 The lithographic angel 100 
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West produced some five years after the fraud of the Venetian secret was exposed might thus be seen as a resurrection of chemical hopes—the pictorial embodiment of Boyle’s “Redintegration,” noted in chapter 1. Rather than the failed recapture of Titian’s chemical techniques, the print instead imagines a rapid replicative technology enacting rebirth from base, stony substances worthy of the alchemical theology of materials West purport-edly shared with leading contemporaries in Britain.56

What is crucial to note, though, is that Reynolds, West, and other chemically inclined painters had already been pursuing the immortality of their pictures in material terms through collaboration with enterprising chemical replicators. One of these strategies was an invention known variously as pollaplasiasmos or polygraphic painting. In the spring of 1784, portrait painter and entrepreneur Joseph Booth began a series of bombastic publications trumpeting his replication of grand- manner oil paintings by 

“a mechanical and chymical process, without any touch or finishing by the hand.”57 Stressing how each pigment, varnish, and vehicle used in his process had been refined through “chymical investigations . . . [that] cost him the study of many years,” Booth proclaimed that the display rooms of his Polygraphic Society (first at London’s Golden Square, then on Pall Mall) could offer reproductions of Rubens, Claude Lorrain, and other old masters for pennies on the pound.58

Leading painters of the British school were cornerstones of the enterprise (see fig. 3.3).59 Booth made heavy work of his debt to Reynolds, who 

“with a protecting hand, generously assisted him in his invention in a manner truly great and noble.”60 By the spring of 1792, Booth’s venture was offering reproductions of Reynolds’s  The Laughing Girl and a portrait of Whig secretary of state Charles James Fox painted “expressly” for the Polygraphic Society.61 West was also central to Booth’s plans; a picture on the theme of Jupiter’s rape of Europa by West was the first painting Booth offered to sub-scribers in pollaplasiasmic replication.62 Booth’s favor for other painters closely connected to Reynolds is notable as well. In addition to listing four pictures by James Northcote, Booth’s sole surviving catalogue offers two historical pictures after Angelica Kauffman (1741–1807), Reynolds’s close friend and a founding academician.63 Although direct collaboration between the Polygraphic Society and the artists it reproduced cannot necessarily be inferred, the overlap between Booth’s roster and the painters subsequently enmeshed in the Venetian secret is intriguing: Opie, Bourgeois, Rising, Northcote, Hamilton, West, and Reynolds figure in both.64

In fact, connections between polygraphic replications and the Venetian method of painting were visible to contemporaries. In a scathing survey of the 1797 exhibition, critic Pasquin noted how the Renaissance studio administered by Jacopo Bassano had prepared its canvas supports with an underlayer of white chalk and size. Bassano and his sons “kept a sort of  poly-
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 graphic manufactory at Venice,” Pasquin quips, “by laying a thin coat of black, in water colours, upon the other ground, that they greatly facilitated the finishing of their pictures, which was to them a circumstance of last importance, as they multiplied one subject repeatedly for foreign markets.”65 

While Booth and his collaborators were highly secretive about polygraphic painting’s proprietary process, a commensurate attention to grounds seems to have been significant to the enterprise. Replicating works such as Philippe de Loutherbourg’s  Winter, they appear to have fabricated a complex printing matrix for stenciling or stamping oil- painted form onto specially prepared canvases (plate 17). Recent technical analysis has identified a surprisingly thick layer of pumice mixed into Booth’s primers. “If the paint was applied in blocks, using a stencil, block printing or screen printing” 

technique, so David Saunders and Antony Griffiths have proposed, “the role of this porous pumice- containing layer might have been to absorb some of the oil, so that the paint would be ‘touch dry’ more quickly, allowing an adjacent block of color to be applied without smudging.”66  Wallpaper- like in its texture, this facture is visible in Booth’s rendering of  Winter’s central figure: the seated gent in an azure coat who gazes cockily out from the picture plane as a kneeling lackey affixes his ice skates (fig. 3.4). Guided by his thickly outlined, gloved index fingers, a yellowy ground flanks two sides of his chair leg. Contrary to the logic of the picture’s fiction, this underlayer reads up through the umber hue of the servant’s cast shadow. It is as if the doubled fingers call attention to the invisible ground, which gives support to Booth’s claim for pollaplasiasmos’s chemical  and mechanical agency. 

Not all period commentators assented to polygraphic painting’s chemical credentials, however. Writing to  The Monthly Magazine or British Register a decade after Booth’s 1797 death, a correspondent who claimed to have learned Booth’s technique from his father declared the practice “far more mechanical than chemical.” He freely grants the necessity of the following materials and procedures to polygraphic picture- making: Expressed and volatile oils, alcohol, acids, alkalies, acetites, earths, fossils, minerals, metals, oxyds; mineral, vegetable, and other salts; carbon, hydrogen, oxygen, and nitrogen, sulphates, &c. with the processes of trituration, levigation, cribation, distillation, sublimation, fixation, fil-tration, concentration, condensation, calcination, crystallization, evaporation, combination, fumigation, agitation, &c. with composition, ignition, decomposition, and more  ations and  itions than I can now well call to mind.67

Yet pollaplasiasmos can’t fairly be distinguished as “chemical,” by his estimate, since the above- named materials and techniques were  equally required for what had become the standard of fine- art painting. Since the only 102 

Chapter 3



Figure 3.4 Detail of Joseph Booth, “polygraphic” print after Philippe de Loutherbourg’s Winter, 1780–1790. Mechanical oil painting on canvas. British Museum, London. © The Trustees of the British Museum/Art Resource, NY. 

salient difference at the material level between the fine artist and the polygraphic painter is that the former purchases paint media readymade from the colorman, whereas the latter “grinds his own colours,” pollaplasiasmos has to be seen as a manual—thus, mechanical—art.68



It is worth pausing over the vexed speeds of Booth’s chemo- mechanical images at their contested join between the fine and industrial arts. On the one hand, the entrepreneurial vision of the Polygraphic Society outlined important benefits ready to flow once paintings by leading British artists were placed in the hands of an imperial public through cut- rate, high-quality reproductions.69 Hopefully likening London’s role in the production of modern art to that of Athens in classical antiquity, Booth positioned his replicative technique as the necessary means to generate art- market elasticity.70 “By reducing the price of commodities and manufactures,” polla-
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plasiasmos “multiplies customers, and extends their sale.”71 Yet, cognizant of the deep continuity between their quickly made products and the changing chemical substrate of fine- art painting, Booth’s publications stressed the freedom of polygraphic pictures from those high- status artworks’ vulnera-bilities. Pollaplasiasmos would be impervious “to changing, cracking, peeling, or any other of those inconveniencies, which frequently attend first rate pictures painted in the usual way: so that it will multiply pictures in such a manner as to perpetuate the genius, style, and effect of the most celebrated painters, to the most distant ages.”72 Historian Carl L. Becker once claimed that it was Diderot and his fellow  philosophes who gave newfound centrality to such notions of posterity. For divine love, Enlightenment philosophers 

“substituted the love of humanity; for the vicarious atonement [they introduced] the perfectibility of man through his own efforts; and for the hope of immortality in another world the hope of living in the memory of future generations.”73 As much as it could open markets, the polygraphic enterprise would secure such futures in material terms. “The original pictures of the most esteemed masters may by this art be preserved for ever,” Booth asserts. “And as the inventor has discovered the art of fixing his colours, he is able to imitate and preserve the appearance of age in an old picture, or give the fresh and lively tints of new ones, without the possibility of variation in the copy.”74 Impervious to change in time, Booth’s replicas could arrive with time’s aestheticizing effects already built in. 

Immortalized  and patinated: competition was fierce for command of that twin- speed chemical hedge. Enamel painting was a key frontier. “Im-mutable mirror of all that is most beautiful in the world,” so asserted accomplished enamelist Jean- Etienne Liotard (1702–1789) in 1781, “painting vanquishes time with its immortal and invariable works that chain the present as they reproduce the past. Enamel painting never changes.”75 Reynolds had had little truck with Liotard’s manner when the painter passed through London in the mid- 1750s, and those who vied for the president’s enamel perpetuation had to do so by different means.76 Trained at a porcelain factory among Reynolds’s Plymouth networks, Henry Bone (1755–1834) began exhibiting at the Royal Academy in 1781 where he showed reproductions of oil paintings in his laborious enameling technique (fig. 3.5). As with his remarkable preparatory study of Reynolds’s self- portrait in academic robes, Bone prepared crisp graphic renderings of the portrait to be immortalized on a gridded, numbered sheet. Once plotted to the dimensions of a commissioned miniature (in this case, for the Prince of Wales, a steady patron), Bone’s drawings could be readily scaled in size. Prepared for use and kept for reuse, a drawing would be chalked on the verso, then traced and fired onto his supports.77 Next, Bone applied pigmented metal oxide powders suspended in vegetal oils onto metal supports, firing them at upwards of eight hundred degrees Fahrenheit.78 Unlike oil painting where pigments 104 
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Figure 3.5 Henry Bone,  Study of Sir Joshua Reynolds, April 1804. Pencil drawing squared in ink for transfer. National Portrait Gallery, London (NPG D17345). © National Portrait Gallery. 

could easily be mixed, revised, and otherwise improvised, each chromatic layer of an enamel painting had to be fired independently and in sequence, such that the color with the highest melting point was fired first. Bone’s reproductive transpositions were further enhanced by the innovative, glossy flux he added as a prophylactic fixing layer.79 Made brilliant and durable by these repeated processes—campaigns of red heat that spectacularly 

“changed the colors, from blue to green, from red to brown, or otherwise,” 
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as one visitor to his studio in Soho’s Berners Street put it—Bone’s enamels were recognized by contemporaries as the persisting standard through which subsequent generations could know Reynolds’s excellence as a color-ist.80 “As much as of the interest of Sir Joshua’s pictures is annually lessened by the fading of his colours,” J. T. Smith put it, “. . . the surest means of hand-ing down to posterity that great Artist’s fascinating style of colouring, [are] 

the correct copies which Mr. Bone has made of them in enamel.”81

A challenger to Bone’s supremacy was William Russell Birch (1755–1834). 

Born in Warwick, shipped to Birmingham to train in the metal works, Birch was educated by his first cousin William Russell (1740–1818), who placed him in an apprenticeship with London jeweler Thomas Jefferys around 1771. 

Attaching himself to London- based miniature painter Henry Spicer, Birch mined the joint vein between painting and metalwork that, under fire, became enamel.82 Birch achieved novel effects through experiments with what he called “calcined Terrovert compounded with the soft well- melted Fluxes from crucibles of the imitative Jewellers’ manufactory.”83 Late in 1784, the Society of Arts judged his new enamel colors “in Imitation of Burnt Umber in Oil Painting” worthy of the prize of a silver palette.84 The palette’s form would linger in Birch’s endeavors, its ovular contours organizing the “Complete Sett” of enamelist’s colors he would sign and date to 1815. Now housed in a private collection, Birch’s enameled pigments stand ever- ready for use, fixed forever by fire.85

Enamel was a “chymical practice” ideally suited for artistic conservation: 

“The Unique art of hightening and preserving the beauty of tints to futurity as given in the Works of the most celebrated Masters of Painting,” as Birch defines it in his autobiographical  Life and Anecdotes of William Russell Birch, Enamel Painter (composed between 1815 and 1834). Enamel, he writes, operates “without a possibility of . . . changing.” Birch made much of his service to Reynolds in that eternalizing capacity. Because Reynolds’s colors suffered 

“much from the use of Meterials he knew himself would soon rob his pictures of their beauty,” Birch contends, “there was no other Pencel in Enamel that reserved his tints before they faded then that of my own.”86 Yet, as with Booth’s polygraphic painting, such chemical ingenuity compels Birch both to embrace the Reynoldsian mythology of what Alois Riegl would call “age-value” and to subtly unmoor it.87 A key innovation of his technique was, by his account, “a thin layer of yellow Enamel under the last coat of white, before the flux for the reception of the Colours is laid on the plate; it gives warmth of colouring not otherwise to be obtained for the picture, a practice hitherto peculiar to myself and effects the beauty of Age seen in many of the old paintings in oil by the former masters.”88 Impervious to change but manufactured to render the optical effects of aging oil paintings through a distinctive yellow flux—Birch thus endorses the aura of the authoritative 106 
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object passed through time even as he explains how it can be speedily simulated by chemical techniques. 

What drove Birch, Booth, Senefelder, West, and many others into these complex chemical preparations and their strange games with time? Highlighting what he calls the “paradox of eighteenth- century taste,” Adrian Forty has interpreted neoclassical form as a steady disavowal of social and technological worlds in accelerating motion. The British leisure classes desired “to see classical principles, and classical designs, applied to contemporary life,” he argues, “. . . partly out of a wish to suppress their consciousness of its disturbing tendency to change.”89 Forty’s reading finds resonance when we consider Birch’s politics. For Birch penned his paean to Reynolds’s enameled afterlife not in London but in greater Philadelphia, where he had arrived in 1794, bearing a letter of introduction from native- son Benjamin West. In that capital of the early United States, he was soon joined by his cousin William Russell and by Joseph Priestley. Both sympathizers of the American and French Revolutions, Russell and Priestley were, more point-edly, refugees from reactionary mob violence that had destroyed their Birmingham homes in July 1791.90 “Dr. Phlogiston”: so decried a loyalist print from that combustible summer (fig. 3.6). There, Priestley figures as a Bible-trampling agitator who braces for combat against church and crown with incendiary pamphlets alight, more chemical weapons ready in his bulging pockets. Writing decades after the fact, Birch would downplay his own politics of the 1790s—although he does confess to trafficking some five hundred copies of  The Rights of Man (1791), Tom Paine’s rejoinder to Burke’s  Reflections and a book ruled treasonous in 1792.91 As with the immortalizing supports to chemically decaying images of Britain’s ruling classes that he promoted, Birch’s contradictory case compels us to see how chemical replicas and their makers could also be agents of speedy, rupturing break, per the 1790s epochal redefinition of “revolution” itself.92

“Such multiplication of copies, as shall place 

them beyond the reach of accident” 

When teaching in the 1760s at the catalyst of dissenting thought that was the Warrington Academy, Joseph Priestley had devised an ingenious tool for rendering time visible to students of history: “The abstract idea of Time, though it be not the object of any of our senses, . . . admits of a natural and easy representation in our minds by the idea of a measurable space, and particularly that of a Line.”93 Unfolded from his octavo volume  A Description of a Chart of Biography (1765), this linear vision of time was dwarfed by the three- foot- by- two- foot wall chart Priestley simultaneously designed to encompass some two thousand names and nearly three thousand years of 
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Figure 3.6 Annabel Scratch, 

“Doctor Phlogiston, the 

priestley politician or the 

Political Priest,” July 1, 1791. 

From  Attic Miscellany./Political 

 Portraiture N° 4, “Annabal 

Scratch fecit,” “Published as 

the Act directs by Bentley & 

Co.” (In British Museum copy 

of  Attic Miscellany, “W. Locke” 

is substituted for “Bentley & 

Co.”) British Museum, London 

(1873,0712.1150). © The Trus- 

tees of the British Museum/Art 

Resource, NY. 

history (fig. 3.7). Nonetheless, prototype specimen and full chart share core principles. Both render time’s movement from left to right in even punctua-tions of decades. Thin, horizontal tracks of ink denote the span of individual lives. “The first chronographer to conceptualize his charts in terms similar to those of scientific illustration,” so argue recent interpreters, Priestley 

“was the first to lay out systematic principles for the translation of historical data into a visual medium.”94 The contemporaneity of great figures active across geographical region reads easily when history’s horizontal progress is split into vertical registers of human endeavor. The system also concre-tizes a primordial intuition about time itself. “Long and  short are so univer-108 
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Figure 3.7 J. Mynde after Joseph Priestley, “A Specimen of a Chart of Biography,” as published in Joseph Priestley,  A Description of a Chart of Biography . . . , 2nd ed. (1765). 

sally applied to time,” Priestley proclaims, “that . . . it never occurs to us that there is any figure in the use of them, and that they are borrowed from any other subject.” Imprinted onto the mind as the printmaker’s cuts pressed ink into paper, a linear sweep of time would become “fixed in the imagination, not in succession, but at once,” Priestley promised. Linear time lodged with such force that the student “can never wholly lose the idea of it.”95

Polygraphic printer Joseph Booth made his own ventures into history. 

Touting the social benefits of chemo- mechanical paintings in 1788, Booth likened his newly invented technique to the cotton mills introduced into Lancashire—that crucible of the Midlands’s emergent Industrial Revolution—that Alois Senefelder would eagerly eye for the application of his lithographic chemistry.96 Booth’s version of history acknowledges how the mills “at first excited among the laboring manufacturers of cotton, yarn, and stuffs in Lancashire a general alarm.” While pollaplasiasmos might too look like a threat to the oil painter’s livelihood, Booth claims, industrial history teaches otherwise:

The extension of trade which those mills have occasioned, has rather increased the number of hands employed in the manufactures of cotton than diminished them. In like manner, may we not fairly suppose, that the multiplication of pictures . . . may cherish and diffuse a general taste for 
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painting, and thereby give employment and encouragement to the masters and adepts in that imitative art?97

In point of fact, Booth may well have taken his technique from another site of Midlands industrial production: Matthew Boulton’s Soho Manufactory of greater Birmingham. Founded in 1765 and soon employing a thousand men on the outskirts of a city that doubled its population (to forty- eight thousand) in the eighteenth century’s third quarter, Soho was arguably the largest factory in the Western world prior to the industrial expansion of Booth’s Lancashire cotton mills at century’s end.98 In 1776 Boulton had begun what was planned as a fourteen- year partnership with Edward Jee, John Eginton, and his brother Francis Eginton (a leading designer and glass- painter at Boulton’s Soho site) in the production of mechanical paintings.99 As would Booth’s Polygraphic Society a decade later, the Jee/Eginton/

Boulton collaboration foregrounded replicas after leading academicians, including Reynolds, West, and, especially, Angelica Kauffman, vending their wares as decorative furniture for ceilings and coaches (see plate 20, figs. 4.7–4.13).100 The products of that Soho endeavor will figure centrally in the following chapter, but the partnership itself was a financial disappointment; it had been abandoned by 1781.101

Far greater worldly success was achieved by a more prosaic conjunction of temporalized chemical ingenuity, also born of a Soho partnership: James Watt’s copying machine. Relocating to Boulton’s Soho from his native Scotland in 1774 with the aim of exploiting his patent on the steam engine’s independent condenser, Watt (1736–1819) developed an instrument for duplicating writings and drawings that became a standard article of bu-reaucratic culture well into the twentieth century.102 Watt characterized his invention—mythically sprung from a desire to best the double- nibbed pen or “bigrapher” developed by fellow Lunar Society member Erasmus Darwin in the late 1770s—in unambiguously chemical terms: “I have fallen on a way of copying writing chemically, which beats your bigrapher hollow.”103 More practicable and speedier than Darwin’s mechanical pantograph, Watt’s copy press spoke to a consolidating vision in which records would be the public property of posterity. No more powerfully was this sentiment articulated than by American statesman Thomas Jefferson (himself an avid user and improver of Watt’s copier) as he observed the careless handling of the early United States’ founding documents. “Let us save what remains,” Jefferson wrote to former postmaster general Ebenezer Hazard in 1791, “not by vaults and locks which fence them from the public eye and use, in consign-ing them to the waste of time, but by such multiplication of copies, as shall place them beyond the reach of accident.”104

Patented by Watt in May 1780, the copying press went into industrial production under the name of James Watt & Co., a partnership held by Watt, 110 
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Figure 3.8 Portable copying press, fitted for use, manufactured by James Watt & Co. of Birmingham. McLean Museum, Inverclyde Council, Greenock, Scotland (1917- 09- 00/1). 

Boulton, and chemist James Keir. By the early 1780s, the Watt & Co. copying press was in use by John Smeaton for replicating engineering drawings.105 Operation of the company shifted in the mid- 1790s to sons of the Soho operation, James Watt Jr. and Matthew Robinson Boulton, who developed a portable version of the device just as Watt’s original patent expired. 

A sleek piece of executive gadgetry, the portable press is a tabletop device with a keyhole tooled below the seam encircling its horizontal waist. Brass handles set into the copier’s sides collapse to run flush with the polished contours when the device is not in use. Once opened, two opposing grounds lie before the user: a black, oilcloth- covered panel on the underside of the lid and a green felted ground on the near side of the central spine (fig. 3.8). 

The black ground is itself hinged; releasing two spring- loaded hasps, the user can access a well or “secretary” designed to accommodate a cache of specially prepared materials. Copying papers, dried ink cakes (fig. 3.9), an inkwell manufactured at Josiah Wedgwood’s Etruria, “Drying” and “Wetting” books, and writing implements—all were included inside. 

Kept aloft upside down when the copier is closed, this black- bound secretary is the dry companion to the moist, green ground below it. At the head of the felt are two rollers (available in various materials, at different price points) to which a crank can be attached to rotate in circular motion. 

With the rectangular crankshaft removed from the foot of the felt, the user extracts a tray bearing a metal- lined chamber called the damping box 
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Figure 3.9 Ink manufactured for use with James Watt & Co.’s portable copying press. 

Archives of Soho, Library of Birmingham (MS 3147/20/11). 

where papers can be kept premoistened and copy- ready for upward of two weeks. The device works like this. Preparing the proprietary ink sold with the device in a specified proportion of water, the user writes a letter on well-sized paper.106 Once the document has dried thoroughly (but no more than twenty- four hours later), a moistened sheet of copying paper is withdrawn from the damping box and placed on the face of the dried letter. Dry original and moistened replicator are sandwiched between sheets of oiled pasteboard, gently fed and pressed between the two rollers. “The greatest art in taking an impression,” the manufacturer’s instruction manual advises,  “is to turn it very slowly.”107 Removing the pressed papers, teasing the copy away from the original, the replica is placed in the drying book and pressed again under an even weight. Crucial to the success of the technique is its controlled transfer of ink under pressure. While the dried copy will show written characters of the original letter in reverse, the copying paper is so thin that the supplied ink bleeds through it; the text is legible simply by flipping the replica over and reading the verso. The device is thus a multiplier, but not infinitely so. Should the letter writer wish to control the duplication of the original, the user is instructed to make “a Copy himself before he lets the Writing go out of his Possession; for,  as only one Impression can be taken, by this Method, any Person, who uses this Invention, will infallibly prevent others from obtaining a Copy.”108

The materials supporting the copying press—the paper and proprietary 112 
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ink—were fundamental to its success. From the early 1780s, Watt worked intensively with London- based stationer James Woodmason to source and perfect copying papers. The challenge was not simply to produce quantities sufficient for the copiers’ expanding markets, but to resolve what Watt called the “very ticklish matter” of crafting papers that would receive the moistened ink’s transfer without spreading and staining uncontrollably.109 

To resolve these challenges, Watt made contact with at least five papermakers, including the operation of James Whatman II. At the forefront of several important developments in the production of high- quality artists’ 

papers, the Whatman firm engineered against color- change in time, adding blue pigments to its rag- linen papers from 1765 to correct against their eventual yellowing.110

Watt developed chemical additives of his own. These he sent to London, with instructions to Woodmason, not on how to make the concoctions, but on how to incorporate them into the paper. As reconstructed by historians Barbara Rhodes and William W. Streeter, “the copying tissue was impregnated with a solution containing tannins. When the faintly colored, partially reacted ink on the original document penetrated into the copying tissue, it would theoretically react with the tannins therein, and eventually oxidize to form the dark insoluble ferric precipitate within the fibers of the paper.”111 Referring to these chemical additives by cryptic or abbreviated titles (“SHG,” “C+,” “G +”), Watt directed Woodmason in how he was to apply the solutions.112 “I send by Coach this night 4 8 oz. vials of Strong Preparation,” Watt wrote in early September 1780, “each of which must be mixed with 30 Gallons of pure water with which the paper must be prepared. I have made up this preparation myself, and believe you will find it have much less colours than the former and also be less subject to spread.”113 Crucial as collaboration with Woodmason was in producing the needed papers, the specifics of their chemical composition were closely guarded by Watt and Keir at Soho. 

Equally vital to the success of the copier was its ink. If perversely absent from recent historiography of the book, as Adrian Johns has noted, ink was fundamental infrastructure to the Enlightenment’s Republic of Letters.114 Recipes for making it abound in commonplace books of the long eighteenth century.115 Cognizant of that fact, the instruction manual supplied with James Watt & Co.’s portable press urges caution: “As no article is prepared in so many various ways, the greater part of which are unfit for producing good ink, we have found ourselves under the necessity of preparing an ink for the use of our friends.”116 In particular, the manual highlights the unlikely visual appearance that their special preparation initially yields: “This ink will be very pale and brown at first, but will become black by keeping; the writing and copies done with it, will both become black in time.”117 Understood in modern terms, the metallic salts in the ink- 
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preparation mixed with tannins from gall nuts would form ferrous tannate and then blacken into enduring visibility. “Writing would be done with this almost colorless solution of newly prepared ink ( i.e.  the ferrous tannate),” 

as Rhodes and Streeter put it, “which would penetrate into the fibers of the paper. There the newly written text would oxidize to form deep black, insoluble letters (the ferric form of the compound) within a few days.”118

In private correspondence, the company acknowledged to Woodmason (who was required to pay for the privilege of vending the ink to the device’s metropolitan retailers) the challenge of adjusting customers’ expectations to the visual appearance of copier- machine ink precisely because it would change in time. The stationer was asked to send to Soho “a bottle of Westerman’s ink by the Coach [so] that we may compare it with ours, . . . we believe ours is better for the reason that Westerman’s is apt to be preferred which is as you say that it is blacker at first.”119 Against rival inks that would appeal immediately but then fade, Woodmason’s mission was to accustom users to a preparation that appeared pale in use but blackened attractively in time. 

Many other features of the ink—from its reconstitution by the user to its viscosity under the pen—remained objects of laborious refinement. “The number of faults to which the ink is liable,” the company lamented in the autumn of 1780, “is so great that by remedying one fault we are apt to fall into another.”120

Numerous, perhaps intentionally misleading recipes for making the ink were developed and distributed by James Watt & Co.121 An undated draft entitled “Directions for making Copying Ink & for Copying Drawings for which this ink is used” reads this way:

The Ink proper to be used is thus made—Gum Arabic 240 grs or 1/2 oz.—

added to (& together well pounded) 20 grs of Spanish Liquorice—these dissolved in 720 grs. or 11/2 oz. of water; thus made, should be boiled by more boiling water. Then take 60 grains, or 1/8 oz. of best lamp black, mix this with one tea spoonful of Lisbon white wine—rum or brandy—& also add two tea spoonfulls of the liquid first mentioned.122

Gradually combining these liquids, the maker was to strain the ink through muslin and then keep it sealed for upward of four months. The practical chemistry specified for the ink’s production (and literally built into the paper support through which it would move) is then foregrounded at the heart of the copying process. Noting that the copy press could be used to replicate drawings as well as written documents, the text instructs the user to moisten the original images as well as the paper prepared to receive them. Sandwiching the moistened original and copy paper between bol-stered pasteboards, the operator passes “the board  very slowly (in order to give the water on the paper time to dissolve the gum of the ink, for if the 114 
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board be moved twice, there is a chance of the moving of the papers & a double copy on the same side of the copying paper) under the rollers.”123 The copy machine acts not only by exerting physical pressure by way of rollers that transfer ink from original image to replicator- surface. Rather, it requires those rollers to be operated sufficiently slowly to enable the action of water to dissolve the gum in an ink designed to darken in time. 

Water and its delayed actions were matters of no small interest to Watt in the 1780s. Expanding this point allows us both to situate Watt in the larger intellectual milieu of the Midlands’ Lunar Society and to foreground his chemical commitments, which will return in the following chapter. 

Soon after relocating to Birmingham in 1780, Priestley had begun experimenting with earthenware retorts made expressly for him by Lunar Society associate Josiah Wedgwood.124 Ostensibly, Priestley was replicating experiments of London- based chemist Henry Cavendish, wherein mixtures of dephlogisticated air (oxygen) and inflammable air (hydrogen) were exploded inside receiving vessels. Priestley, Cavendish, and other researchers sought to understand the yield of such explosions: their unexpectedly loud sound, alterations in weight of the materials and apparatus they produced, and the identity of the dewy substance found deposited on the interiors of the experimental receivers after firing. Upon learning of Priestley’s research in late 1782, Watt interpreted the experiments into terms of latent heat, a concept central to the Scottish tradition of philosophical chemistry that he shared with Joseph Black, professor in the University of Edinburgh’s vaunted medical faculty and a frequent correspondent with Watt on the chemistry of the copying press.125 Asking why a block of ice does not immediately melt on exposure to warmth, Black had developed his doctrine of latent heat. Changes in chemical state, he argued in the 1750s, require far greater transfer of heat than registers with static thermometer measurement. In contrast to available measures of sensible heat, Black’s concept of latent heat foregrounded the dynamic transfer of heat from, as historian of science Henry Guerlac elaborates, “one body to another. It is the  time involved in the process of bringing bodies to a given temperature that gives a clue to the relative amount of heat lost or taken up by a body.”126

In Priestley’s experiments on the chemistry of airs in Wedgwood retorts, Watt saw latent heat’s possibilities radicalized. As he then proposed to Black, “Steam parts with its latent heat as it acquires sensible heat or is more compressed . . . when it arrives at a certain point it will have no latent heat and . . . will again change its state and become something other than steam or water.”127 Watt’s thoughts on the possibility that time- and heat- intensive conversions could not only transform water’s state but could also decom-pose it into component parts would figure centrally in subsequent debates advancing his priority in the claim for water as a chemical compound, not an irreducible element.128 Such high- level debates need not be assigned to 
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the practical use of the copying press, but they serve to underscore the context, circa 1780, in which the device for “copying writing chemically” was explicitly forged and refined. Its ink dissolving through the newly minted compound of water, then darkening handsomely in time by progressive, photosensitive response to its oxidized ferrous particles in a chemically engineered paper support: the copy press, like the inkstand sold with it, bears intimate relation to cultures of chemical experiment at Wedgwood’s Etruria. 

The Cup of Time

Change, progress, betterment in time: those, argued philosopher William Godwin in  An Enquiry Concerning Political Justice, and Its Influence on General Virtue and Happiness (1793), were inexorable tendencies of individual human life. So why do vast portions of humanity remain poor, ignorant, exploited by a few idle rich who lord the resources? Godwin cast unjust governments as the retarding stay on human happiness. Such governance 

“prompts us to seek the public welfare, not in innovation and improvement,” Godwin charges, “but in a timid reverence for the decisions of our ancestors, as if it were the nature of mind always to degenerate, and never to advance.”129 In mid- November 1795, James Watt & Co. received a return on its own chemical- copying innovation destined for none other than Godwin.130 The return came from Thomas Wedgwood, youngest son of pottery industrialist Josiah Wedgwood, who addressed his complaint to James Watt Jr. 

Both sons of Lunar Society luminaries, the correspondents knew each other from then- recent travels in revolutionary Paris. There, Watt Jr. had been an ardent supporter of the Jacobin faction; he had been introduced to the club by Robespierre himself—and publicly denounced for it by Edmund Burke on the floor of Parliament.131 Amid such  Sturm und Drang, the exchange that unfolds around Wedgwood’s efforts to gift a Watt copier to Godwin seems especially absurd.132 Wedgwood objects to Watt that the copying press sent to him was fitted with rollers of brass, “which you recollect informing me were ‘worse & more expensive.’” Instead, Watt is instructed to dispatch a copier with iron rollers to Wedgwood’s address in Soho. A week later, Wedgwood writes to Watt again; he has now received the replacement copier, but not at the desired foolscap paper size.133A third machine, sent in an additional week’s time, has, like the first, the unwanted bronze rollers. 

Wedgwood returns it too, along with the following note to Watt: “Sorry to give any farther trouble respecting the copying machine; but I find you have now sent one with  bronze rolls. I will repeat the order. A portable copying machine with iron rolls, foolscap size 1/2 ream Foolscap paper, 1/2 ream quarto paper.”134 A final letter complicates this comedy of logistical errors 116 
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Figure 3.10 Oval earthenware dish transfer- printed in black, ca. 1780. Made by Josiah Wedgwood and Sons Ltd., Etruria; printed in Liverpool by Sadler and Green. Victoria & Albert Museum, London (414: 1133- 1885). © Victoria and Albert Museum. 

still further, as Wedgwood acknowledges his own complicity in the confusion: “The fact was, I only just looked with the box without taking out the machine & therefore did not discover the error in size.”135

Wedgwood’s persistent, if not always attentive, interest in obtaining a copying device speaks to the high regard for technologies of expedient chemo- mechanical transfer actively cultivated at Etruria, the manufacturing site Josiah Wedgwood and partner Thomas Bentley established on the outskirts of Stoke- on- Trent in 1769.136 An inveterate experimentalist, Josiah Wedgwood embraced numerous innovations, including the new technique of transfer printing for ornamenting fired earthenware (fig. 3.10). 

Since 1761, he had contracted with the Liverpool- based partnership of John Sadler and Guy Green, who replaced hand painting with a two- stage “bat printing” process.137 Transfer printing offered an “enlightened” industrialist like Wedgwood significant opportunities to control and quickly change his wares’ iconographic features. Correspondence shows him not only up-dating print sources to keep pace with metropolitan fashion, but employing a partnership capable of unrivaled speed. Sadler and Green could reportedly do more in six hours than could one hundred skilled pot painters.138 And through this Liverpool partnership, Wedgwood and Bentley were introduced to Peter Perez Burdett, who claimed secretive possession of “a chemical, & not a mechanical operation” for replicating designs.139
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A skilled mapmaker, Burdett is best remembered for his friendship and collaboration with Joseph Wright of Derby, who was also living in Liverpool in the early 1770s.140 Likely draftsman for the sketch of Wright’s  Alchymist (see fig. 2.14), Burdett developed a version of the aquatint process known in France since the late 1750s. Therein, acid- resistant rosin was dispersed over an etching plate, which was then suspended into aqua fortis, and variously bitten and inked or masked to fashion richly modulated, chiaroscuro renderings of images like Wright’s  Two Boys Blowing a Bladder by Candlelight (fig. 3.11).141 “The effect of a stained drawing attempted, by printing from a plate wrought chemically, without the use of any instrument of sculpture”: such was the rubric under which Burdett exhibited his aquatints at London’s Society of Artists of Great Britain in 1773.142 Wedgwood was initially impressed with Burdett’s technique, which he perceived to offer as much superior speed and delicacy as “a  new effect” to transfer- printed ware.143 He was reluctant, however, to pay Burdett for explaining a process susceptible to discovery by practical experiment, should the enquirer “provide himself with every dissolvent of copper, acid or alkaline, combine & mix them in various proportions . . . brush a little of each upon a copper plate & let it rust a longer or shorter time.”144 Wedgwood’s commonplace book indeed re cords multiple accounts of how to perform “Aqua- tint Engraving.”145 Aggrieved, Burdett quarreled with Wedgwood over payment before fleeing his Liverpool creditors for the Continent in late 1774. 

Wedgwood was highly secretive about his own technical experiments. 

He devised a numerical system of encryption to identify the material substances employed in his exhaustive trials of body, glaze, and other features of fired earthenware.146 Perhaps no secret was more closely guarded than Wedgwood’s own version of encaustic painting, the sole process he ever patented. In the partnership’s first catalogue from 1773, Wedgwood and Bentley would cite as inspiration the methods of painting on “Etruscan” 

vases published by Sir William Hamilton and then donated to the British Museum—pictorial techniques supposedly lost since the era of Pliny the Elder’s death at the eruption of Mount Vesuvius.147 Contrary to the wax-based preparations descended from Caylus, the catalogue proclaims, “our Encaustic  Colours can be applied with great Ease and certainty; they change very little in the Fire; are not liable to run out of Drawing; are perfectly durable, and not glassy; they have all the Advantages of Enamel, without its essential Defects.”148

Skeletal details on that technique are provided in the patent specification for encaustic that Wedgwood signed on November 16, 1769. Stipulat-ing the proportions of “Ayoree” clay, which Wedgwood had sourced from Cherokee peoples of modern- day North Carolina, to be combined with powdered bronze dissolved with gold in aqua regia (a mixture of nitric and hydrochloric acids), antimony ground with tin ashes and white lead, and 118 
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Figure 3.11 Peter Perez Burdett,  Two Boys Blowing a Bladder by Candlelight, 1773. 

Aquatint. British Museum, London. © The Trustees of the British Museum/Art Resource, NY. 

other pigmenting materials, the patent indicates steps needed for painting, shading, and firing designs in red upon a dead coloring ground of black biscuit (fig. 3.12). It is an open question, though, whether knowing that the pigments were to be “ground in oyl of turpentine, and burnt upon the vessels in a muffle or enamel kiln” could offer anything more than an accent of 
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Figure 3.12 Wedgwood and 

Bentley, black basalt ware 

ewer with encaustic painting 

of Europa and the bull, ca. 

1770. British Museum, London 

(1909,1201.121). © The Trustees 

of the British Museum/Art 

Resource, NY. 

marvel to a beholder of the factory’s encaustic- painted works.149 Certainly, the opportunity to work in this ingeniously reclaimed and seemingly timeless medium was attractive to many artists. Prior to their rift, Wedgwood had extolled how Burdett was “very fond of the idea of having some of his most capital performances rend’rd imortal by our encaustic painting.”150

Chemical processes that could render timeless effects or immortal subjects were not the only preparations of interest to Wedgwood, however.151 
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Writing in January 1779, he addressed color change as a thoroughly chemical problem. “Colours which take place in bodies in the fire—change with a quick succession, or totally disappear, by a continuance or small increase of the heat which produced them,” he noted in his commonplace book, “are called by some of the chemists  Passing colours.” Wedgwood took these fugitive chromatic states as sites for industrial exploitation: From some experiments lately made, I have been led to extend the idea of  passing colours, much farther, perhaps, than the chemists who have hitherto treated them would warrant me; and apply it to the discharging even of metallic colours from our clays & stones in which we wish to have the purest white; and particularly to the Cornish moorstone & clay, which are so much impregnated with iron as to burn in our kilns to a purplish brown color.152

Thoughts like these led Wedgwood to consideration of the causes of coloration in stone in the first place. A contribution to his commonplace book likely cowritten with Alexander Chisholm (the Aberdeen- born chemist who, as noted in chapter 2, came to Etruria in the early 1780s after the death of William Lewis) sets out an explanation of lithic pigmentation.153 Carried in solution and then deposited by water, calcareous sediments “attract one another and unite firmly together, into crusts or masses,” slowly forming stones with brilliant chromatic properties. Other pigmented effects occurred absent these causal circumstances. Exposed to “dry air” for several years, mounds of fine white potters’ clay would turn brown. Broken open, the clay’s discoloration could be found penetrating into the earth not 

“gradually paler or more dilute, the further it advances inward; but on the contrary it forms rings or concentric circles of different shades, some of the inner ones of which are deeper than the outer.” Equally, flint extracted from mines and left exposed to the elements would gradually become useless as it came to exhibit iron’s reddish hue, which would be communicated into fired wares. The obvious explanation for such phenomena, Wedgwood proposes, is a decay of the stone through chemical contact with air so as to make “the exterior part porous and permeable to the subtile ferrugineous earth which appears to be universally diffused.”154

By Wedgwood’s own terms, that explanation would hardly do. Concentric, colored rings in stones like flint did not simply propagate from the outside in, but emerged from the center outward. A more plausible explanation, then, would assign color change not to air but to light. “It would still be difficult to account for the regular correspondence of the coloured circles to the surface of the pebble,” the document proposes, “unless we could suppose that light, whose action is known to influence remarkably the production of color in certain metallic solutions and precipitates, <may> penetrate 
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these semitransparent stones, perhaps be concentrated in virtue of their form, and contribute to the production of the iron calx and its colour.”155 

Light, Wedgwood speculates, must effect chemical actions even through lithic layers that become visible over extended periods of time.156



No one in Wedgwood’s circles was more engaged with that nest of chemo-luminous problems than Godwin’s would- be friend Tom Wedgwood. Drawn to metaphysical philosophy during his years at the University of Edinburgh in the late 1780s, Wedgwood had been immersed in chemistry from his youth. Through progressive, home- based pedagogy developed by his father and Erasmus Darwin, Wedgwood had been taught primarily by chemist Chisholm, with whom he continued correspondence while at university.157 

Chemical cure, collaboration, and collapse have all shaped Wedgwood’s fate among historical interpreters. As therapy for his chronic illness, Wedgwood sought treatment with nitrous oxide and other psychotropic preparations at Thomas Beddoes’s controversial Pneumatic Institution at Bristol in the years around 1798.158 There, he met youthful chemist Humphry Davy (1778–

1829), who published “An Account of a Method of Copying Paintings upon Glass, and of Making Profiles, by the Agency of Light upon Nitrate of Silver. 

Invented by T. Wedgwood, Esq. with Observations by H. Davy” in 1802.159 


That paper has secured Wedgwood an enduring place in the history of photography, while also condemning him to failure. Cementing available opinion, Talbot declared in  The Pencil of Nature (1844) that Wedgwood and Davy had to be counted as “the first inventors of the Photographic Art.”160 Such status was based on their supposed pursuit of, but inability to enact, aims Talbot’s photographic processes had since putatively brought to practice.161 

Where, in 1844, Talbot could place a vegetal specimen on paper soaked in a solution of table salt and brushed with silver nitrate to darken on contact with sunlight, and then desensitize the surface with a sodium hyposulphide fixative, Wedgwood and Davy “found it impossible to fix or preserve those pictures: all their numerous attempts to do so having failed.”162

As with his father’s meditations on industrial exploitation of chemists’ 

passing colors, however, Tom Wedgwood’s interests were hardly restricted to fixed chemical images. In an undated note (fig. 3.13), Wedgwood recalls a dream in and about printing: “Dreamt of looking at a print. Wakened half open my eyes, perceived the image of the print. Without being sensible of any change in my state of mind or body, the objects of the picture began to extend their edges which also became indistinct.”163 Wavering pencil lines denote this oneiric episode as successive printed states. At left, Wedgwood frames the contours of a prominent tree and a  repoussoir screen of vegetation, forms standard to picturesque landscapes of the 1790s. Under dream’s erasure, that first state bleeds and evaporates, morphing into a sec-122 
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Figure 3.13 Thomas Wedgwood, 

“A Dream in Two States,” ca. 

1800. Pencil on paper. Victoria 

& Albert Museum, Wedgwood 

Collection (MS E40 28515/23, 2r). 

ond state at right. These dream- states are, he claims, “Spectra of Imagination, affording a strong confirmation of Darwins theory.”164 The theorist invoked here is Robert Waring Darwin (1766–1816), Wedgwood’s brother-in- law and future father of Charles Darwin, who had proposed a sequence of afterimage experiments to support his claims for retinal activity (plate 18).165 Darwin charges the reader to stare at his bull’s- eye figures through a tube for half a minute. Once the experimenter’s eyes are closed, the target pattern will persist before optical attention, giving what Darwin takes to be proof of the retina’s muscular character “excited into action by irritations 

. . . strengthened or fatigued by exertion.”166 Wedgwood likely encountered that theory and its hand- tinted, experimental orbs as republished by Darwin’s father, Erasmus Darwin, in his  Zoonomia; or, The Laws of Organic Life (1796), a work he was then recommending as essential reading to William Godwin, among others.167

Unsurprisingly, Wedgwood gives no indication whether the mythical printing technique on which he gazed in dream had been lithography, polla-plasiamos, aquatint, or some combination of the chemical processes examined in this chapter. Nonetheless, in a 1792 paper that constituted exactly half of his lifetime publishing output, Wedgwood explored a potential candidate. “White paper, when dipped in a solution of sal ammoniac, and slowly dried,” he writes, “becomes black upon the heater, and then gives out much less light than common paper.”168 Wedgwood was then writing on phosphorescence, phenomena that he—like Priestley—traced via the accidental 
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discoveries of Vincenzo Cascariolo through Robert Boyle and C. A. Balduin. 

As Boyle had done, Wedgwood too tested the production of phosphorescent light  in vacuo; he illuminated powdered earths and metals heated on a red-hot iron plate in an air- pump’s evacuated chamber, and he controlled the effects of varying “airs” upon those experiments.169 Marveling at the brilliant colors produced as agitated blue fluorspar’s bright green luminescence 

“quickly changes into a beautiful lilac, which gradually fades away,” Wedgwood was also interested in the joins and ruptures between production of light and combustion proper: “The light of boiling oils proceeds, probably, from some kind of inflammation, as it is scarcely visible unless the vessel be agitated; and, if a little oil be thinly spread on the heater, a subtle lambent flame, of a bluish hue, instantly arises.”170 Dreaming of prints that change, testing chemicals that alter paper’s visual appearance under experimental trial: Wedgwood’s reveries of flaming, oily motion will recall conjunctions sounded by the seventeenth- century experimentalists. They will also recur later in this story. 

All that said, a conspicuous air of belatedness hangs over Wedgwood’s surviving writings. The Molyneux problem, visual apprehension of distance, childhood perception—questions key to John Locke and George Berkeley nearly a century earlier—loom in his papers, with time as their Schwerpunkt.171 An undated “Essay on Time” explores how language ascribes names to entities that are in fact compounds of sundry sensorial impressions registered sequentially. English speakers use the word “honey” 

to identify that sweet, yellow, sticky granulated syrup detected by discrete acts of perception; the percipient gains time consciousness by comparing different intensities of a given entity. Noting how “the honey in the spoon is diminished . . . or the tide makes 3 times as much progress on the Sands during the 3rd occasion as in the first & 1/3 more than during the second,” 

Wedgwood explains, the perceiver is “led to call this perception tide ( Zeit)—

being time.”172

When defending his biographical charts in the 1760s, Priestley had imagined the apprehension of time via length as a transfer “universally applied.” Wedgwood too takes the coding of perceived time into quantitative measure as an innocuous concession to linguistic convenience.173 In a letter to Godwinian- apostate political philosopher James Mackintosh from early 1801, he gives powerful expression to Priestley’s intuition.174 A line of time begins at left, taking the writer’s journey across the page as its form (fig. 

3.14). It propagates from the tiny humanoid figure (possibly an infant, more likely a mother bearing that child) crouching beneath the word “Christ” 

at the gutter of the letter’s fold. Punctuated in recent time to five evenly spaced days, that straight line stretches underfoot to conclude in an upright male traveler who strides away from his diminutive origins, gazing into the blank page of future before him. Temporal linearity is ontology. “Give me 124 
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Figure 3.14 Diagrammatic 

rendering of time as reducible 

to visual metrics of distance, 

from letter of Tom Wedgwood 

to James Mackintosh, 

January 1801. Victoria & 

Albert Museum, Wedgwood 

Collection (MS 28489 a f2r). 

therefore <in description> a regular line of all your <past> visual perception,” Wedgwood charges Mackintosh, “& you give me your life. All is  picture—consequently, relation is another word for Position.”175

Such elliptical thoughts significantly simplify the quantitative conception of measure advanced around Robert Hooke’s chemo- mechanical model of phosphorescent temporality, examined in chapter 1. And that is to say nothing of their relation to the conception of time as an  a priori category of human cognition, as articulated in the philosophy of Immanuel Kant, which Wedgwood might have known through poet Samuel Taylor Coleridge, one of his several literary clients.176 In a striking letter to Mackintosh from April 1801, Wedgwood seems to have become intensely cognizant of those limitations. Time undulates in its intensity, he now proposes. But it is profoundly misapprehended when parsed into familiar divisions: “In  Time there is no Past,  present, or  future. These terms express qualities, & relations of visual perception. To speak of  past time, is just as correct as of coloured time or Sound.”177 Where he had previously allowed the transfer of distance’s quantitative values onto time to be a harmless linguistic convention, Wedgwood here casts such rendering as a pernicious capitulation to vision. Phrases like past or future time “are figurative terms drawn from the affections of sight. 

Time never  has or  will be but always  is & all its variations are analogous to those of a continual sound which is sometimes swelling, sometimes becoming fainter & sometimes unvarying . . . at one time  more, at another  less intense & sometimes  uniform.”178
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Figure 3.15 Thomas Wedgwood, the “nidus of time,” April 1801. Pen and ink on paper. 

Victoria & Albert Museum, Wedgwood Collection (MS E40 28492, f1r). 

Yet, in immediate opposition to—or perhaps, contradiction of—those antivisualizing principles, Wedgwood again appeals to a graphic figure. 

“Time has no parts,” he instructs Mackintosh, “it is a comprehensive  nidus containing all our other perceptions. To conceive this, suppose by way of illustration every  visual perception was contained in a given & constant figure like this.”179 The letter gives three, successive nests depicted in cross- section, each containing an individual figure (a tree, a leaf, perhaps a church) before ceding back to linguistic symbolization, also repeated: &c., 

&c. (fig. 3.15). “Nidus,” according to Nicolas Salmon’s 1796 Latin etymologi-cal dictionary, is a hive for bees, a cradle for a child, a nest, or a drinking cup.180 “Sometimes the  Cup or nidus would be more attended,” Wedgwood explains to Mackintosh, “its perception would be more intense than others, but if we were always seeing, [it] would, like Time, always be.”181

Nest, hive, or bed: it is hard not to see Wedgwood’s organizing temporal motif outside the shadow of the pots and cups made so ruthlessly at Josiah Wedgwood’s Etruria. Its industrial wares, rendered in figure 3.16 by poet/engraver William Blake, made “Time . . . the new idol,” as historian Neil McKendrick once put it.”182 Indeed, it is against the factory’s incessant division of time into hours and its emphasis on future production that Tom Wedgwood variously rails in his papers. He vows “to avoid all wavering and superficial examination of future urgencies & conduct. Give myself to the present moment. Oh grand, inestimable secret of human happiness!!!”183 

More compelling still is his obsession with visualizing his temporal ideas, even when they are framed as explicitly antivisual. In draft notes apparently for revision to his “Essay on Time,” Wedgwood writes, “What is fixed 126 
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Figure 3.16 William Blake, plate 12 in J. Wedgwood & Sons,  Catalogue of Earthenware and Porcelain (ca. 1816). Engraving. Huntington Library. 

cannot represent [the] variable. [We say that] time moves, flows, creeps, passes, [etc. These expressions] represent moving objects concomitant of time, which are the language of  time, but to give no idea of  time.”184 What Wedgwood seems to want is a nonlinguistic means capable of possessing and highlighting the undulating intensity of time. He wants a way to exemplify what he calls “the perpetually evolving series of visual perception,” 

without reducing temporal conception to quantitative terms.185 As with Watt’s chemically engineered copy paper or the special canvas supports re-
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quired for pollaplasiasmos and painting in the “Venetian system,” it is as if Wedgwood needs a peculiar nest, cup, or bed receptively mobilized to absorb time. 

In this mood, consider the opening lines of Davy’s famous article of 1802 

presenting Wedgwood’s investigations:

White paper, or white leather, moistened with a solution of nitrate of silver, undergoes no change when kept in a dark place; but, on being exposed to the day light, it speedily changes colour, and, after passing through different shades of grey and brown, becomes at length black. The alterations of colour take place more speedily as the light is more intense. In the direct beams of the sun, two or three minutes are sufficient to produce the full effect. In the shade, several hours are required.186

Now, it is irresponsible not to acknowledge that the 1802 article does go on to specify how, from these principles, it would be possible to copy “the images formed by means of a camera obscura . . . [which] was the first object of Mr. Wedgwood”; that aim was hindered for want of a viable fixative.187 

Yet, published through the new, metropolitan institution in which Davy was shedding his 1790s radical skin to reemerge as fashionable proponent of establishment order, that  ex post facto account hardly exhausts the matter.188

What, then, if we take an interpretative cue from the contradictory drives of the 1790s’ broader work with temporally evolving chemical objects, expressed supremely in Wedgwood’s aim to visualize antivisual temporal ideas, rather than presuming he was marching toward some “proto-photography”? By that approach, the 1802 article could well be informed by Davy’s contemporaneous research on the chemistry of leather- tanning.189 

Given its stress on how “outlines and shades of paintings on glass” might be transferred in minutes to chemically prepared supports and become “in a high degree permanent,” the article should surely be placed in dialogue with bat- printing, aquatint, and other speedy, chemical innovations Josiah Wedgwood had ushered into industrial pottery.190 Yet, just as he had sought release from the quantification of his father’s factory time, so Tom Wedgwood might be seen to imagine a prepared bed or cup not fitted to bind time in illusory, quantitative extension, but equipped to receive it as a swelling, qualitative undulation. Perceivable images overflow the cup’s lip; they spill out of attentive range as the support blackens into invisibility. Rather than failing to achieve fixity per a self- refashioning Davy—let alone a photographic patriarch like Talbot more than four decades later—a figural depiction that fades from an unfixed chemical support to visualize time’s undulating ontology could, in fact, be a successful achievement of Wedgwood’s project. 

With these patriarchal stories in play, it is instructive to return to a cru-128 
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cial term at the center of Wedgwood’s cup of time: “nidus.” According to the venerable Aristotelian theory of generation, the male partner in sexual reproduction provides the form (ειδος) and principle of movement (αρχην της 

κινησεως) while the female supplies body (σωμα) and matter (της υλην).191 

Rendered through the Latin  nidus by way of many early modern accounts, Aristotelian notions of feminine, incubative passivity found significant medical endorsement in the mid- 1790s from the very text that Wedgwood recommended to William Godwin and that would guide his own dream in print (see plate 18, figure 3.13).192 An early British partisan for Lavoisier’s Chemical Revolution, Erasmus Darwin explained in  Zoonomia (1796) how the mother acts as chemo- nutritive provider for the embryo during sexually initiated gestation.193 Bearing a tiny speck of matter already living, male seminal ejaculate “is received into an appropriate nidus, in which it must acquire two circumstances necessary to its life and growth.”194 This ma-ternal nidus gives food to the growing seed. It provides “that part of the atmospherical air . . . which by the new chemistry is termed oxygene.”195 A false inference is drawn, Darwin contends, when we thus conclude that the nidus—swelling, intensifying, pregnant with time, as Wedgwood seems to have it—is anything more than an inert support of the kind James Northcote had dismissed. Beyond supplying the embryo “with a proper nidus, with sustenance and oxygenation,” female contribution to the generation of life is modest in Darwin’s assessment: “The idea of the semen of the male constituting only a stimulus to the egg of the female, exciting it into life, (as held by some philosophers) has no support from experiment or analogy.”196

What, though, of life  not made by sexual means? Said differently, if we see Tom Wedgwood here mapping his metaphysical forays on chemical supports back into a sexualized ontology of time richly sounded by the Shandean clock- winders noted in chapter 2, what of the Reynoldsian alternative in the abiding dream of the chemical homunculus? What would a shape of time born from a  chemical nidus look like? No more powerfully would those vicissitudes be explored than in the imaginative fiction of the author born from the sexual union of the radical philosophers to whom Tom Wedgwood had gifted the Watt chemical copier in 1795. After all, the daughter of William Godwin and Mary Wollstonecraft, Mary Shelley has her doomed protagonist Victor Frankenstein reading deeply in the alchemical writings of Agrippa, Paracelsus, and Albertus Magnus.197 Those childhood encounters incline him not to “the more rational theory of chemistry which has resulted from modern discoveries,” but to ambitions of an older chymical tradition: “the search of the philosopher’s stone and the elixir of life.”198 Devoting himself to “natural philosophy, and particularly chemistry,” Frankenstein sets out aims continuous with the chemical immortality trafficked by Reynoldsian replicators of the 1790s. “‘I thought, that if I could bestow animation upon lifeless matter,’” he tells Shelley’s narrator, Walton, 
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“‘I might in process of time (although I now find it impossible) renew life where death had apparently devoted the body to corruption.’”199

Frankenstein’s chemical research succeeds in bringing inanimate matter to life, of course. To his horror, he finds that the creature he has made without feminine nidus is freakishly strong, nearly impossible to destroy. 

Where it had been a selling point for Booth, Birch, Bone, and other supporters ready to carry the fragile body of Reynoldsian painting into the future, chemically induced “immortality” becomes the bane of Frankenstein’s existence, as the creature systematically destroys member after member of the creator’s own biological family. And where backers of encaustic or enamel had looked to fire to render their chemical preparations indestructible, Shelley’s chemically created life looks to fire for release. “‘Soon these burning miseries will be extinct,” so Walton quotes the creature in the novel’s penultimate paragraph: “‘I shall ascend my funeral pile triumphantly, and exult in the agony of the torturing flames. The light of that conflagration will fade away; my ashes will be swept into the sea by the winds. My spirit will sleep in peace.’”200 An elemental chemistry is here still in play. Fire releases spirit; air scatters earthy matter over water. A lifetime born from a chemical nidus is once again unfixed. Where Mary Shelley’s fiction looks back from 1818 to see the 1790s’ aspirations to chemical immortality as the stuff of nightmare, let us now look ahead to the earth and this same chemical flame unearthed in the 1860s  as photography. 
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Space, Time, and Chemistry

Making Enlightenment “Photography” 

in the 1860s

By boat and by the banks of the River Thames, Joseph Mallord William Turner watched the Palace of Westminster burn through the night of October 16, 1834. Turner (1775–1851) made numerous sketches and, later, two oil paintings of the destructive spectacle. Flames explode in scintillating fireworks from the combusting palace at left in Turner’s first exhibited oil version, a picture both shown and partially made in the gallery of the British Institution in February 1835 (plate 19). Positioned at avian height above the south bank, the beholder looks north across the Thames flanked below on either side by swarms of shadowy observers. Masses of tiny human forms crowd the luminous span of Westminster Bridge, whose ghostly figure juts in at exaggerated height and elongated recession from the picture’s right edge. 

If the river’s reddened, murky waters had doubled the palace’s incan-descence in muted mirror on the night of combustion, then so the picture had appeared on Turner’s canvas as if conjured by “a magician, performing his incantations in public.”1 That was the claim of contemporary painter E. V. Rippingille. Published posthumously in 1860, Rippingille’s recollection framed Turner’s semipublic act of painting  The Burning of the Houses of Lords and Commons, October 16, 1834 through contrast to the “processes, nostrums, and pigments” of none other than Joshua Reynolds. Forgoing his prede-131

cessor’s secretive approach, Turner had entered the gallery of the British Institution with a canvas virtually bare. Using “a small box of colours, a few very small brushes, and a vial or two,” so Rippingille put it, the painter 

“worked almost entirely with his palette knife . . . rolling and spreading a lump of half- transparent stuff over his picture.”2 The spectacle of experimental making was nearly as dramatic as Turner’s picture itself. 

Turner was as unconventional a technician as the British school of painting had produced; yet the architectural destruction he rendered effectively prompted a pictorial  retour à l’ordre in material terms.3 For it was writing as secretary of the commission charged with ornamenting the reconstructed Houses of Parliament that painter and polymath Charles Lock Eastlake produced his landmark  Materials for a History of Oil Painting (1847). Future president of the Photographic Society and director of the National Gallery, Eastlake (1793–1865) traced a history of artists’ vehicles, pigments, and grounds forward from the ancient world. Little of the evidence for Eastlake’s narrative comes from conversations heard or practices witnessed in the accounts of technique given by James Northcote, Joseph Farington, J. T. 

Smith, or indeed Rippingille himself. Instead, Eastlake turns to documents. 

In step with the epistemological privileging of records among the period’s printing clubs and emergent archives, he quotes works from numerous languages, ancient and modern; he cites learned contributions of his contemporaries as well as materials extracted from manuscripts and modern translations.4 Such erudite inquiries lead Eastlake to a more measured account of Rippingille’s secretive empiric. “The notes which Sir Joshua Reynolds kept of the materials employed, and the order of the processes adopted by him,” Eastlake asserts, “are important links in the technical history of painting.”5 Transcribing several pages from Reynolds’s ledger books and quoting recipes inscribed on one of his experimental canvases (see fig. 2.12), Eastlake’s Reynolds is an inheritor of Continental traditions, not their liqui-dator.6 Contrary to the familiar view of Reynolds’s experiments as “entirely novel,” so claims Eastlake (himself a native of Plymouth, and an alumnus of the Plympton Grammar School once administered by the Rev. Samuel Reynolds), they represent “a judicious and generally successful union of the Italian and Flemish practice.”7

Eastlake’s volume was heralded by contemporaries as a means to technical retrenchment for a British school of painting grown “of too great importance to waste any of its powers . . . in the perishing and weak materials of our various meguilps.”8 But Eastlake’s tempered view of Reynolds also stood on the shoulders of more frankly partisan interpreters. In 1844 William Laxton’s  Civil Engineer and Architect’s Journal had published an account declaring that Reynolds “kept  no journal”—that his painting practice was little more than “an ever vacillating, muddled dash at crude experiment.”9 To this, Benjamin Robert Haydon (1786–1846) took exception. A true believer 132 
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Figure 4.1 Extracts from Reynolds’s ledger books, as printed in Benjamin Robert Haydon, 

“Sir Joshua Reynolds,”  Civil Engineer and Architect’s Journal 8 (1845): 4. 

in Reynolds’s vision of grand- manner history painting and self- declared mentor to Eastlake, Haydon promptly contacted Reynolds’s surviving niece Theophilia “Offy” Palmer Gwatkin (1757–1848), then also living in Haydon’s native Plymouth. Gwatkin was keen to support the case; she cut several pages from the painter’s ledgers (see figs. 2.10–2.11) and mailed them to Haydon in London.10 Haydon transcribed the polylingual accounts of practice and printed them through several installments of Laxton’s journal in 1844–1845 (fig. 4.1).11 Accompanied by his own lively marginal comments, Haydon’s transcriptions also retain and relay annotations made by a still-earlier painter, Sir William Beechey (1753–1839).12 While mention of Hay-Space, Time, and Chemistry 
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don’s publications is conspicuously absent from Eastlake’s 1847 volume (the older painter had committed suicide in the summer of 1846), that collective attention to documentary evidence of Reynolds’s practices would only expand in the following decade.13

What should we make of this meticulous documentation of material practices pursued by a painter then dead for half a century? According to familiar histories of art, to express sympathy for Reynolds in the later 1840s was to fly in the face of vanguard opinion. Among the Pre- Raphaelite painters who would unite in purpose after the massive Chartist demonstration on south London’s Kennington Common in the revolutionary year of 1848, Reynolds was “Sir Sloshua”: supreme exponent of the louche, unstable paint- handling to be overcome by recourse to older methods and surer techniques.14 More surprising still is the prominence afforded Reynolds among theorists and practitioners of the new art of photography that had arrived with such  éclat, with the rival inventions of Louis Joseph Mandé Daguerre and William Henry Fox Talbot both announced publicly in 1839. Less had the popularity of the new art grown than exploded. From a single professional practitioner in 1842, claimed Lady Elizabeth Rigby Eastlake (Charles Lock Eastlake’s wife) in an influential essay, London’s army of photographers had multiplied to an estimated one hundred fifty- seven by 1857.15 And Reynolds soon headed that battalion. In a serialized essay for the  Photographic News beginning in 1860, painter/photographer William Frederick Lake Price (1810–1896) proposed “a concise sketch of the rise and progress of pictorial arts” for photographers’ instruction, with Reynolds’s principles and portraits figuring prominently.16 The painter’s Dr. John Hunter peers quizzically out from the darkened, wood- engraved depths of his study at the inception of Lake Price’s eighth installment (fig. 4.2). Surrounded by fragmentary attributes of his anatomical learning—canisters of wet samples immersed in chemical preservative, interrupted tibias of a hanging skele-ton installed in the fictive niche behind him—Reynolds’s Hunter is, Lake Price explains, an exemplary model for the photographer, who could emu-late the portrait’s general composition and characterizing accessories with equal facility. 

Victorian photographers’ gravitation toward Reynolds seems weird given the new art’s embrace by the Pre- Raphaelites and their insurgent ilk.17 “What can it mean,” historian of photography Steve Edwards has asked of Lake Price’s essay, “when the major text published on photography in 1860—one that played a highly significant role in defining terms, establishing oppositions, and setting out categories—opens with an appeal to the authority of Reynolds?”18 This chapter poses a different question: how should we understand the relations between chemically inclined, Reynoldsian painting; its chemical prolongation through the reproductive likes of Joseph Booth, William Russell Birch, James Watt, and others; and that as-134 
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Figure 4.2 Unknown printmaker, after Joshua Reynolds’s  John Hunter, as published in William Lake Price, “On Composition and Chiar’oscuro. VIII,”  Photographic News 3, no. 83 

(1860): 367. 

semblage of competing techniques inescapably bound to chemistry, which would come to be called “photography”? Said more simply, where does photography sit in the British Enlightenment’s ways of making and thinking with temporally evolving chemical objects? As will be clear, this line of inquiry is different from the pathways historians have carved through photography’s vexed origins. I make no recourse to any claims for a  Kunstwollen directed toward “a new and fundamentally modern pictorial syntax of immediate, synoptic perceptions and discontinuous, unexpected forms” 

that yielded photography up from the depths of artistic drives.19 Nor do I appeal to the consolidation of “the hitherto strange and unfamiliar desire Space, Time, and Chemistry 
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to have images formed by light automatically fix themselves” that Geoffrey Batchen has ascribed to several of my protagonists in his account of photography’s advent.20 I do not pursue these options for the simple reason that my story aims at a different target. It is not an explanation of photography’s coming, but a framing of chemical photography within a longer history of making and thinking with chemical materials that change in time, a trajectory British painting itself had joined in the era of Reynolds. 

Any such effort must confront a formidable obstacle: a storied intuition whereby painting and photography are fundamentally—ontologically—

different.21 Painting, such narratives often claim, is a species of representation made constitutively by the human hand; photography is otherwise. Roland Barthes put it this way: “Painting can feign reality without having seen it. . . . In Photography, I can never deny that  the thing has been there.”22 Stripped of cultural encoding, so argued Rosalind Krauss as she built on Barthes, “it is the order of the natural world that imprints itself in the photographic emulsion. . . . This quality of transfer or trace gives to the photograph its documentary status, its undeniable veracity.”23 Akin to a fossil, Walter Benn Michaels has claimed more recently, “the thing the photograph is of is causally indispensable to the photograph in a way that the thing a painting is of need not be.”24 In ways that even the most faith-ful drawing could never do, so André Bazin once proposed, photography shares “by virtue of the very process of its becoming, the being of the model of which it is the reproduction; it  is the model.”25 Kaja Silverman expands these sentiments, declaring photography “the world’s primary way of revealing itself to us—of demonstrating that it exists, and that it will forever exceed us.”26 The late anthropologist Alfred Gell summarized these con-victions in a striking way. Where the painter transforms pasty pigments to make images, “the alchemy involved in photography . . . [is] regarded as uncanny, but as uncanny processes of a natural rather than a human order, like the metamorphosis of caterpillars into butterflies.”27 We commit category violations—we break taboos—if those profound differences between painting’s chemistry and the alchemy of photography are not respected. 

When thinking with a hammer, the best way to approach such idols is less to break them than to make them ring. I aim to do that in the present chapter by considering a moment in the 1860s when examples of Enlightenment Britain’s chemical tradition would be massed as material evidence for a surprising intervention into photography’s consolidating historiography, a claim that placed the new art’s invention not in 1820–1830s France or England, but back in the English Midlands of the 1780s–1790s. My first section follows the construction of evidence used to support the “sun pictures” 

made by Francis Pettit Smith, curator at London’s newly formed Patent Museum, and his chief supplier at the derelict Soho Manufactory, Edward Price.28 Situating the case built by Smith and Price as much in photography’s 136 
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gestating histories as in Victorian Britain’s imaginings of its industrial past, the chapter follows these sun pictures up to their largely successful presentation before a leading photographic body in November 1863. Thereafter, this revisionist history would meet the stern opposition of Matthew Piers Watt Boulton, the Soho industrialist’s grandson and namesake. 

Why was M. P. W. Boulton so opposed to the sun pictures? What satisfactory explanation can be given of the reasons that drove him not only to deny awarding photography’s inventive priority to his grandfather, but to press his disavowals through threatened litigation and a sequence of ad hominem, ever- expanding pamphlets issued against the sun pictures’ backers in 1863, 1864, and 1865? To answer such blunt questions, I turn not to the periodic table of elements invented by Russian chemist Dmitri Mendeleev in 1869, but back to Empedoclean tradition. With the classical elements, I deal the deck, so to speak, in two different directions. If, as philosopher of science Gaston Bachelard has put it, “earth . . . is first and foremost characterized by  resistance,” a preliminary, down- to- earth dealing canvasses a story told in the period: Boulton’s opposition was the class- conscious move of a landed man of leisure intent on masking his family’s industrial wealth.29 Sounding this story offers an occasion to examine competing conceptions of photography’s ontology operative in the 1860s—its fomenting negotiations between industrial mechanism and natural productivity—

amid attempts to position the new medium within the elevated domain of the fine arts. But a second, frankly unearthly dealing reveals a very different account. “With air,” Bachelard contends, “movement takes precedence over matter.”30 Through this aerial cut, the sun pictures emerge at a crucial juncture of chemistry, mechanism, and motion, one equally implicating Boulton, Smith, and James Watt himself. Shifting the patrimonial stakes from Boulton primus to Watt—seeing M. P. W. Boulton’s opposition to the sun pictures not as an attempt to shake off the disfiguring, industrial hand of his long- dead grandfather but as a stab against a rival technologist—this aerial approach affords three larger lessons for rethinking the sun pictures, Reynoldsian painting,  and photography. Making good on Tom Wedgwood’s project, the air allows us to release temporally evolving chemical objects from photography and, perhaps, photography from itself. And all this release, as the conclusion argues, has made the air of what some now call the Anthropocene. 

Unearthing the Sun Pictures

In the fall of 1862, a curator from London’s Patent Museum named Francis Pettit Smith traveled to Birmingham on a collecting mission.31 Smith (1808–

1874) was seeking to acquire models and early prototypes of James Watt’s steam engines. A sheep farmer turned engineer, Smith knew the value of Space, Time, and Chemistry 
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Figure 4.3 George Scharf,  Interior of the National Gallery of Practical Science, Adelaide Street, 1832. Watercolor. British Museum, London (1862,0614.689). © The Trustees of the British Museum/Art Resource, NY. 

models.32 By the mid- 1830s, he had experimented with and then patented designs for the screw propulsion of steamships, designs he exhibited at Jacob Perkins’s National Gallery of Practical Science on Adelaide Street near London’s Charing Cross.33 As depicted in George Scharf’s watercolor of 1832, the Adelaide Gallery featured a watercourse where Perkins and other inventors could demonstrate prototypes of their ships (fig. 4.3).34 In 1836 a 138 
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Figure 4.4 Francis Eginton,  Vue des Magazins & appartenants a la Manufacture de Boulton & Fothergill Située a Soho prés de Birmingham en Angleterre, 1773. Etching and aquatint. British Museum, London. © The Trustees of the British Museum/Art Resource, NY. 

screw- propelled model made to Smith’s specifications caught the eye of Sir John Barrow, second secretary of the Admiralty. A ship aptly named  Archimedes was eventually commissioned by the Royal Navy as a 237- ton trial of the concept.35 Disappointment and litigation followed such that, in 1862, Smith found himself seeking to locate what one local correspondent would call “the old ‘rocket’” from the Soho Manufactory established in 1765 by Matthew Boulton in Handsworth parish, on the outskirts of Birmingham.36

An aquatint from 1773 by Francis Eginton suggests the Soho complex that James Watt himself would have encountered when he arrived from Glasgow just one year later (fig. 4.4). Coaches parade through the gates flanking Soho’s two- story edifice, a smart, Palladian front to the Hephaes-tian forge of metalworking industry hidden down a row of smoking shops to the right. While a punter and swans gliding on the pool in the foreground give a hint of leisure to the crucial source of water power that had attracted Boulton to the Soho site, an arching Diocletian window offers the slim-mest of trim to the edifice’s double- height vehicular exit. Below it, coaches groaning under the weight of buckles, sword- hilts, and other manufactured metallic “toys” make their way to metropolitan markets. 

That was not the Soho that Francis Pettit Smith saw in 1862 (fig. 4.5). 
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Figure 4.5 Unknown photographer, Soho House and Manufactory in Handsworth, ca. 

1860–1866. Stone Collection, box 14, print 33 (1/113). Birmingham City Council/LSH. 

Shuttered since 1848, demolished in 1863, Soho’s glory days had long passed when Smith arrived to meet an agent of the Boulton family named Edward Price (b. 1822). Surviving evidence about Price is sketchy. Apprenticed to Soho site manager Joseph Westley in 1836, he appears to have assumed his mentor’s functions as rent collector and general factotum after Westley’s death in 1844. Certainly, by 1849, Boulton’s grandson Matthew Piers Watt Boulton was leaving directions for “Price respecting the moving of some rhododendrons &c also of the picture of my grandfather & the Drawing Office Clock.”37 Claiming to F. P. Smith that he had worked at Soho since the 1830s, the third generation of his family to do so (all assertions disputed by his employer), Price cast himself as “a person who seemed delighted at the idea of anything belonging to Soho being taken care of.”38 Among the 

“relics” dredged up from some “five tons of old Books and papers,” Price offered a folio in which Smith “discovered these sun pictures—and begged them of me.”39

What were “these sun pictures”? An example is instructive. A cortege of male attendants has entered from the left, clustering behind a starry chaise (plate 20). Crown and scepter—instruments of terrestrial rule—are set aside 140 
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as two trains converge to meet in a dark truth. His hooded head lit against an umbrous drape, king Seleucus of Hellenistic Syria supports the bared, slumping torso of his son Antiochus in melancholy resignation as anatomist Erasistratus palpates the youth’s chest and wrist. In this subject set for prize competitions at both the British and French art academies in the mid-1770s, Erasistratus will soon diagnose the malaise clouding the male line at left as Antiochus’s forbidden love for the woman standing at the foot of his bed: his stepmother, Stratonice.40 Modest, even ablative, when paired against the contemporaneous vocative of Jacques- Louis David’s version (which finally won him the Prix de Rome in 1774), the drama of the composition lies in its anticipated remaking of binary orders: dark/light, male/

female, horizontal/vertical, child/parent.41 But those binary orders of pictorial fiction are also cloven by the image’s own recalcitrant surface. Seven sloping trails of resinous material sweep across the illuminated female entourage at right, as if washed by so many dark waves. Where dark laps light, so light lacerates light; it breaks the luminous, framing entablature at center right into a white frost of crystalline encrustation and perforates the fiction entirely as bright, jagged scratches carve out the tonal ground beneath Stratonice’s feet. 

Composed of two sheets of Whatman paper glued together to span some thirty- one by forty- four inches, this largest of the sun pictures acquired by Smith in the early 1860s is also broadly indicative of the set. First, it is a copy. 

Exhibiting the familiar left- right reversal found in so many early modern intaglio prints, the image takes its composition directly from a picture exhibited at the Royal Academy in 1775 by Benjamin West (fig. 4.6).42 Second, the artists featured are a familiar cast of characters (see fig. 3.3). In addition to the  Antiochus, West is the source for two surviving sun- picture versions of  Venus and Adonis, one in monochrome, a second with the protagonists in flowing robes of azure and scarlet, respectively (figs. 4.7–4.8). Academician Angelica Kauffman (who figured significantly in Joseph Booth’s chemo-mechanical schemes for picture replication at the Polygraphic Society) inspired the set’s  Graces Awakening Cupid and  Nymphs Adorning the Statue of Pan (figs. 4.9–4.12). Third, the collection of objects amassed by Smith was larger than what now survives; it included a depiction of Soho House on silver plate possibly made before its architectural alterations in 1791, from which a hand- retouched print was then made (fig. 4.13).43

In a certain sense, these sun pictures are not mysterious at all. The  Antiochus, along with the  Venus and Adonis variants, are likely species of polygraphic replication strategies produced at Soho through partnership with Francis Eginton and others, noted in chapter 3. But were they “really photographic”? That question inflects much of the scholarship available on these artifacts.44 I resist it. The questions I want to ask are historical, not ontological. Said differently, establishing the ontology of these artifacts  as photo-Space, Time, and Chemistry 
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Figure 4.6 Benjamin West,  Erasistratus the Physician Discovers the Love of Antiochus for Stratonice, 1772. Oil on canvas. Collection of the Birmingham Museum of Art (museum purchase with funds provided by Mr. and Mrs. Houston Blount, Mr. and Mrs. Michael Bodnar, John Bohorfoush, Mr. and Mrs. Percy W. Brower Jr., Mr. and Mrs. Thomas N. 

Carruthers Jr., Catherine Collins, Mr. and Mrs. Henry C. Goodrich, Mr. and Mrs. Hugh Kaul, Harold and Regina Simon Fund, Mr. and Mrs. William M. Spencer III, Mr. and Mrs. Lee Styslinger, and other donors). 

graphic was the expressed concern of Smith, Price, and other historical agents; we obscure their arguments and short- circuit the stakes of their claims when we pro ject the surety of our categories backward, presuming that we know definitively what photography “really” was then or should be now. Certainly, as parsed by the logic of the institution that now owns them, these works on paper and metal—reproductions of academic paintings and a depiction of domestic architecture—make a heterogeneous lot. London’s Science Museum currently classifies five of these objects as “mechanical paintings” by Francis Eginton. The two other works on paper after Kauffman appear as “stipple engravings” attributed to William Wynne Ryland. 

Yet, from their discovery in the 1860s through their transfer to the newly opened Science Museum in 1886, all were discussed as “sun pictures.”45 That phrase was first introduced into Smith’s correspondence in November 1862 
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Figure 4.7 Francis Eginton,  Venus and Adonis, ca. 1778. Mechanical painting. Science Museum, London (1884–16 Pt2). 



Figure 4.8 Francis Eginton,  Venus and Adonis, ca. 1778. Mechanical painting. Science Museum, London (1884–16 Pt1). 



Figure 4.9 Francis Eginton,  Graces Awakening Cupid, ca. 1778. Mechanical painting. 

Science Museum, London (1884–16 Pt3). 

by Edward Price, who implies it had been employed by Boulton and Watt. 

Price claims to have seen a draft entry “in Mr. Watts own hand- writing” of a chapter on Staffordshire’s Handsworth parish entered into the fifth edition of Samuel Lewis’s  Topographical Dictionary of England (1844) that “refer’d to these Sun pictures.”46 The only reference to image- making at Soho there, however, is to “the art of copying pictures in oil colours, called Polygraphic, [which] was also invented and pursued here under the direction of Mr. Francis Eginton, to whom it was subsequently resigned, and who be-Space, Time, and Chemistry 
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Figure 4.10 Francis Eginton,  Nymph Adorning the Statue of Pan, ca. 1778. Mechanical painting. Science Museum, London (1884–16 Pt5). 

came celebrated for his paintings on glass.”47 Lewis’s entry makes no mention of “sun pictures” as such. 

That was not Price’s only recourse to texts. Subsequently, he instructs Smith that more about the sun pictures’ provenance can be found in “the Record of the International Exhibition, part 12 page 565 [where] reference is made to experiments by Davy and Wedgwood for copying paintings on glass.”48 In that catalogue’s concluding chapter, entitled “Photography and Chemical Manufactures,” a concise history of photography by physician Hugh Diamond indeed begins with a suggestively decorated initial (fig. 
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Figure 4.11 William Wynne Ryland,  Graces Awakening Cupid (Dormio Innocuous), issued 

[May 21] 1776. Stipple engraving after a painting by Angelica Kauffman. Printed in red, on laid paper; cut to roundel. Science Museum, London (1884–16 Pt4). 

4.14). From the solar starburst at the lower left of this tiny wood engraving, the god Mercury sails through luminous heavens toward the stylized letter “I” with which Diamond’s text begins. This pictorial transit nicely en-capsulates the compression of light ( photo) and writing ( grahos) that composes photography linguistically, but Mercury is also depicted performing an act of photographic image- making. Turning from the solar illumination required for photosensitive exposure, the god breathes a white cloud onto Space, Time, and Chemistry 
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Figure 4.12 William Wynne Ryland,  Nymphs Adorning the Statue of Pan, issued 1776. 

Stipple engraving after a painting by Angelica Kauffmann. Printed in red, on laid paper; cut to roundel. Science Museum, London (1884–16 Pt6). 

the plate clutched in his left hand, thus delivering the mercury vapors required to make the latent image appear per Daguerre’s process.49 Secretary of the Photographic Society of London and pioneering photographer of the insane, Diamond then pits photography’s putative origins among “alchemists of old . . . familiar with the properties of chloride of silver, then known as horn silver, which blackened when exposed to the rays of the sun.” He finds more secure footing amid the trials of Wedgwood and Davy, despite 148 
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Figure 4.13 Unknown maker, “Soho House before the alteration in 1791, restored from the Representation on the Silver Plat found in the Library of Soho House,” ca. 1865. 

Line drawing with green wash. Science Museum Library & Archives (MS 2117 A 1). 

the fact that their figures were defaced by the same solar “power which produced the images.”50 Canvassing Joseph Nicéphore Niépce’s art of “heliography” and the broader progress of photography through Daguerre and others, Diamond uses “sun pictures” as a generic term for images yielded by a consolidating lineage of photochemical techniques.51

I belabor the terminology and documentary sourcing to ask this question: with his talk of “sun pictures,” had Edward Price innocently confused a sequence of practices—the “polygraphic” picture- making employed variously by Eginton at Soho and Joseph Booth in London; Thomas Wedgwood’s unfixed experiments with photosensitive chemical preparations; Niépce’s héliographs—that could foreseeably be accommodated to the marches of Space, Time, and Chemistry 
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Figure 4.14 Unknown printmaker, decorated  

initial showing Mercury making a Daguerreo- 

type, as printed in Dr. [Hugh] Diamond, 

“Photography and Photographic Apparatus,” 

in  The Record of the International Exhibition 

(Glasgow: William Mackenzie, 1862), 564. 

progress then marshaled as photography’s early history? After all, from Sir David Brewster’s talk of “drawing by the agency of light” to the phrase 

“sun pictures” proper, made familiar through Talbot’s  The Pencil of Nature (1844–1846) and  Sun Pictures in Scotland (1845), a language of solar productivity was central to emergent photographic discourse.52 Or was Price being knowingly ambiguous, even intentionally duplicitous? 

Either way, Price proved supremely skillful in sourcing an expanding array of sun picture– related artifacts over the winter of 1862–1863. A chance encounter with a Birmingham auctioneer reminds him, he tells Smith, that 

“some years ago when I turned out all the rubbish and waste paper from the Library at Soho House, he bought the old scrap paper and amongst it was a very  curious picture! which he could not make out! He says it is neither chalk, Crayon, Indian Ink print or painting.”53 At the same time, Price was tempting Smith in a different direction. “I don’t want to tease you too much,” he avows in December 1862, “but suppose I could give you a clue to the Camera which made these pictures! I had it once!! and did not know what it was for.”54 As the correspondence unfolds, Price delivers dimensions for that camera (“twelve inches cube, made of oak, roughly and . . . the lens was not more than 21/2 or 3 inches diameter”) and an account of how the device had been standard at the Lunar Society’s meetings.55 The members stood “in a dark tent, and [there was] nothing to be seen except a  picture on the table. By some process  they secured this shadow.”56 This sets Price, a local auctioneer who had trafficked the artifact, and agents mustered by Smith on an ultimately quixotic quest for the missing camera. As Price ruefully laments, “it 150 
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Figure 4.15 Unknown draftsman’s depiction of two cameras in use at Soho in the second decade of the nineteenth century. James Stockdale to Amos Beardsley, January 18, 1864; Science Museum Library & Archives (MS 2117 G 6). 

will be found somewhere in the north of Staffordshire nailed against a cot-tage chimney corner and used as a  Saltbox.”57

Although the trail of this camera goes cold, other correspondents come forward to offer their own recollections. Smith learns from one Amos Beardsley how, while taking a sketch of the Soho factory in 1818, a friend had been approached by Matthew Robinson Boulton (1770–1842), the elder Boulton’s son and heir at the factory.58 The younger Boulton had asked: “‘Why not use the Camera’ and the camera was fetched out of the library & used.”59 A schematic drawing posted to Beardsley exemplifies the depictions sent to Smith from a host of volunteers eager to recall instruments vaguely remembered and practices putatively employed at Soho some half a century earlier (fig. 4.15). Surely, these acts of memorializa-tion speak to a period perception that the industrial present was separated Space, Time, and Chemistry 
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Figure 4.16 William Ellis, engraving after Philip Henry Witton,  Views of the ruins of the principal houses destroyed during the riots at Birmingham [ Vues des ruines des principaux batiments qui ont souffert dans les emeutes de Birmingham] ([London: Printed for J. Johnson], 1791 [1792]). Huntington Library (386313). 

from its eighteenth- century forebears by a gap only widening in its intensity. By 1833 reformers such as Peter Gaskell were identifying the advent of the steam engine as having imposed the factory system and its pernicious health consequences on workers in merely one human generation.60 

Friedrich Engels traced a comparable time line in 1844 as he anatomized an English proletariat effectively made by rapid transformation of the textile industry around the steam engine, water frame, and other technological innovations. “The industrial revolution is of the same importance for England as the political revolution for France,” Engels observed, “. . . and the difference between England in 1760 and in 1844 is at least as great as that between France, under the  ancien régime and during the revolution of July.”61 

Birmingham had felt those revolutions acutely. In 1791, the city had seen reactionary mobs destroy the homes of prominent political progressives including Joseph Priestley and William Russell, William Russell Birch’s cousin (fig. 4.16). Birmingham became a site of intensive union organizing after 152 
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the economic slump of the 1820s and Chartist riots in 1839, even as its city center was remade around Watt’s steam- engine technology in the 1840s.62 

Indeed, a key aim for founders of the Birmingham and Midlands Institute (1854) and backers of the city’s triennial music festival was to counter Birmingham’s dismal reputation as “the birthplace of mediocrity, the home of 

‘lacquered shams.’”63

Writing on the wrong side of the city’s Bull Ring riots—with the be-nevolent paternalism he associated with the first Matthew Boulton replaced by Victorian boosters’ bureaucratized schemes—Price saw such changes as willful amnesia. Against Smith’s ready appetite for Soho- related artifacts, Price positioned the Birmingham elite and their shoddy treatment of the city’s industrial past. To Smith, he claimed:

The Trustees of our Midland Institute will be awfully riled when they hear of your success, for they are now very busy forming a museum and portrait gallery of all local associations. It serves our conceited Brums right—

they have had many opportunities of securing all the relics of Soho, and also the Soho site itself, for some years ago it was offered to the town. But instead of being thankful, the corporation merely insulted Mr. Boulton and then the destruction of this dear old place commenced.64

But those descendants of Soho were hardly any better. “It is too bad of Mr. 

J. W. G. Watt,” Price lamented. “He, like Mr. Boulton, don’t do anything to the glory of the name.”65 Watt’s heirs were wholly occupied with shooting and other leisured pursuits, he wrote; “the present Mr. Boulton takes no interest whatever in these things and would never give himself the trouble to enquire.”66

If the phrase “Industrial Revolution” was not common in English parlance until the 1880s, the years around 1860 were an active moment for documenting the titans of eighteenth- century industry.67 Titles such as James Patrick Muirhead’s three- volume  Origin and Progress of the Mechanical Inventions of James Watt (1854) and  Life of James Watt (1859), and Samuel Smiles’s  Lives of Boulton and Watt (1865) and three- volume  Lives of the Engineers (1861–1868), were joined by the two- volume  Life of Josiah Wedgwood (1865–1866), penned by the radically inclined historian Eliza Meteyard (1816–1879).68 Keen to underscore that Wedgwood was an occasional visitor at the Lunar Society and not a fully fledged member, Meteyard depicted her protagonist as a catalyst to the ebullient, intellectual foment of the 1750s Midlands: crucial infrastructure on which the “Lunar club” would subsequently stand.69 “The comparatively free and healthy condition of public and private opinion in these busy places, compared to the bovine sloth of the country districts,” so Meteyard claims of Wedgwood’s learned Space, Time, and Chemistry 
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contacts in Birmingham, Liverpool, and the Warrington Academy of John Aikin and Priestley, “was a remarkable feature of this period of our national in dustry.”70

Minimizing her public involvement in Smith’s investigation, Meteyard was actively engaged with that project insofar as it had bearing on Thomas Wedgwood’s position in the history of photography.71 In the early fall of 1863, Meteyard could set “the date of Thomas Wedgwood’s first trials in Photography . . . to the middle of the year 1791. I find from letters in the hand-writing of Alexander Chisholm (Josiah Wedgwood’s Chemist) to Burley the cameo and seal setter in Birmingham that lenses and instruments, which would have been only serviceable for a scientific purpose of the kind were to be procured, exchanged, or altered for Mr. Wedgwood.”72 In subsequent correspondence with Smith, she identified two campaigns in Wedgwood’s 

“experiments in Photography”—the first by himself in 1790–1791, the second with Davy after 1797, when they met at Thomas Beddoes’s Pneumatic Institution in Bristol—but both yielding images with “a faded appearance, a defect probably due to the quality of the chemical agents employed rather than to a want of manipulation [and] dexterity.”73 Magnifying lenses were required for the artist producing Meteyard’s prints to see the target of replication; but no chemical fading would stop her from publishing examples of Wedgwood’s early “photographs.” The second volume of Meteyard’s biography included an engraved view of a tureen flanked by pitchers, tongs, and settings on a legless table (fig. 4.17). It floats against a bare expanse of page, above a caption identifying the figure as “an early photograph by Thomas Wedgwood.”74 Meteyard subsequently reproduced a  different image as “the earliest known Heliotype, or Sun Picture taken by the Inventor of Photography Thomas Wedgwood in 1791–1793” in her  A Group of Englishmen (1871). 

Through etched aquatint, Henry Adlard depicts Wedgwood’s rendering of a musician fingering bagpipes as he stares out from the picture plane (fig. 

4.18).75 Apparently made itself after a print of a Savoyard piper cut into copper from a painting by David Teniers II, Wedgwood’s fading image was, by Meteyard’s account, “clearly a heliotype, or, as we should now say, a photographic copy, of an ordinary book- engraving.”76 By Meteyard’s lights, this aquatint after a replication of a print after an oil painting proved that photography had been an eighteenth- century invention. 

Edward Price imagined Enlightenment industry and its forays into “this branch of chemical optics” in very different terms.77 The site neither of 

“industrial enlightenment” nor the polite entrepreneurship described by recent scholarship, the Soho Manufactory imagined by Price was a font of shadowy forces and stupendous power worthy of Wright of Derby’s  Alchymist (see plate 8).78 To Smith, Price claims that the room at Soho in which the Lunar Society convened for its monthly meetings “was like a Free Masons lodge. Indeed, I believe the Lunar Society was really a Lodge because when 154 
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Figure 4.17 Unknown engraver, “Breakfast- Table Scene: An Early Photograph by Thomas Wedgwood,” as published in Eliza Meteyard,  The Life of Josiah Wedgwood: From His Private Correspondence and Family Papers . . .  (1865), 2:585. 

we pulled down the old Library . . . upon the plaster I found traces of the emblems of masonry. There was (east) delta over C and other signs, but of course you not being a mason I cannot explain more.”79 More extraordinary still were assertions Price relayed from Matthew Boulton’s personal manservant, a Mr. Townsend. By that account, the sun pictures had first been disclosed to a wider artistic world in the fall of 1798, when Sir William Beechey (portrait painter to the royal family, who had been knighted earlier that spring) traveled to Handsworth to paint Boulton’s portrait (fig. 4.19).80 

“When he was at Soho,” Price recounts, “Mr. Boulton explained this invention of taking Sun Pictures. Sir William then went among all the Artists and got up a petition to Matthew Boulton and the Lunar Society begging them to stop because the secret would, if made known, be the means of  shutting up the painters shops.”81

Of course, Beechey was one of the artists through whose hands Reynolds’s technical notes had passed in the early nineteenth century, per Haydon’s transcription. He has also been identified by modern scholarship as a possible source for public exposition of the fraud of the Venetian secret in 1797—a leak putatively made in retaliation against academicians who failed to elect him to their membership that year (see plate 16).82 If he was thus capable of such conspiratorial plotting, the royal portraitist Beechey certainly also had access to higher powers. “I think Government has some-Space, Time, and Chemistry 
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Figure 4.18 Henry Adlard, 

“Facsimile of the earliest known 

Heliotype, or Sun Picture taken 

by the Inventor of Photography 

Thomas Wedgwood in 1791–

1793.” Aquatint[?] and etching, 

published as a frontispiece in  

Eliza Meteyard,  A Group of 

 Englishmen (1795 to 1815) 

 Being Records of the Younger 

 Wedgwoods and Their 

 Friends . . .  (1871). 

thing to do with the suspension of this trade,” Price tells Smith, “because the person who held the secret was offered a pension, but Matthew Boulton objected to it.”83 As he and Smith had begun to disclose the secret of the sun pictures anew, Price fears retribution from those dark, highly placed corners. “I don’t know how I shall steer my craft thro’ all this,” he confesses to Smith in 1863, “For I have already raised the ire of many of the Birmingham + Soho men for parting with these curiosities—they blame me very much. Why did they allow that Shrine of Sciences and arts to be razed to the ground and its contents dispersed by the ruthless auctioneers?”84 Price predicts that what local snobbism and lack of filial piety had not already squandered, a sinister, stealthy establishment would stamp out: “You may depend upon it: this secret was allowed to die out with the deaths of the 156 
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Figure 4.19 Sir William Beechey,  Matthew Boulton (1728–1809), ca. 1802–1803. Oil on canvas. Birmingham Museums and Art Gallery, Birmingham, UK. 

Lunar Society and all traces of it were destroyed at the instigation of the Royal Academy and some members of the Government.”85

Delusional as Price sounds in such passages, his fears would prove entirely justified once Smith presented his sun- picture research to a leading body of British photographers, the Photographic Society of London. At King’s College on November 3, 1863, Smith read excerpts from his correspondence and presented the material evidence of his findings: The pictures . . . were passed round for the examination of Members. 

Some consisted of reproductions of pictures in monochrome and colour, by Benjamin West, Angelica Kauffman, and other eminent names Space, Time, and Chemistry 
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(these pictures were on paper, some very large, done in two pieces, and altogether unlike any class of pictures we know); of the two pictures on silver plate, about 7 by 4, and of the two pictures by Wedgwood (one about 8 by 6, a view of a breakfast- table, having much the appearance of a faded silver print; and another similar in appearance, a small reproduction of a drawing).86

Smith’s claims for the sun pictures as early photographs convinced many. 

Leading microphotographer and founding member of the Photographic Society, George Shadbolt (1817–1901), was persuaded by the silver specimens: 

“He had examined them carefully with a lens, and he was assured they were camera images from nature. . . . One of these, it appeared, took back the invention of photography to a period before 1791.”87 Engraver and anti-quary Frederick William Fairholt (1813–1866) declared the sun pictures to bear no relation to known printing techniques. “A magnifying- glass would 

. . . show a grained or engraved surface, which never appears on these,” he contended. “It is also very remarkable that, whether in simple tints or in colours, they lie, as it were, on the surface of the paper; they do not sink in as printing- ink or colour would do.”88

Just as they prompted Eliza Meteyard to new regard for Tom Wedgwood’s research, so the sun pictures and their peculiar absorbency called to mind other Enlightenment chemical innovations. Correspondent John J. 

Cole traced the sun pictures’ origins back to the copying machine James Watt had patented in 1780, as noted in chapter 3 (see figs. 3.8–3.9). Discovering old documentation on Watt’s device, Cole declares that “the materials for the ink and the paper, and the mention of the substances ‘capable of turning black or deep- coloured with solution of iron’ are very suggestive.”89 

What they  suggested was that because the Wedgwoods at Etruria—or Watt, Boulton, and Eginton working at Soho—had been capable of making light-sensitive, chemo- mechanical images that changed in time, those Enlightenment savants  must have been in command of photography. 

Other interpreters took exception to such inferences. In her 1857 essay, Lady Eastlake had surveyed the photochemical research of Robert Hunt as she lyricized upon the unnatural pictorial effects yielded by the asymmetri-cal speeds at which light acts on photographic surfaces. “So impatient have been the blues and violets to perform their task upon the recipient plate,” 

Eastlake writes, “that the very substance of the colour has been lost and dissolved in solar presence; while so laggard have been the reds and yellows . . . 

that they have hardly kindled into activity before the light has been withdrawn.”90 In late 1863, Hunt himself wrote in to the Photographic Society, stressing the principles of photochemistry that militated against the sun pictures’ photographic status.91 Citing an image like the replica of West’s Antiochus and Stratonice (see plate 20), Hunt called attention to the even 158 
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resolution of form across the pictorial field. “The pictures show none of those inequalities,” he argued, “which would result had they been copied by means of the camera obscura from  oil paintings . . . inequalities due to the variations of chemical force in the radiations from surfaces of different colours.”92 Since no photographic process in use in the 1860s—let alone in the eighteenth century—could deliver such results, the sun pictures could not be photographs. More dismissive still was Thomas Augustine Malone (1823–1883), a photographic chemist employed by Talbot and editor of the Liverpool- based journal that became the  British Journal of Photography.93 

Malone objected that the polygraphic pictures produced by Eginton, Boulton, and Watt bore no connection to “the operation of light, and it was a gratuitous assumption that there were in any sense photographs.” Further, the fact that Thomas Wedgwood had been unable to fix his images squarely demonstrated to Malone that there never was any great secret of photography possessed by the Lunar Society; had there been, the younger Wedgwood surely would have received it from his famous father. Worse, Malone charged, Smith simply had no understanding of photography: “If the matter had fallen into the hands of a photographer for examination, they would never have been brought before a photographic meeting or have had such claims made for them.”94

Nonetheless, Smith’s interpretation found warm reception in other quarters. “I need not say how much gratified we all were with the sight of the sun pictures,” wrote Thomas Lloyd (1803–1875), a naval engineer who had overseen trials of Smith’s screw- propelled  Archimedes in 1840 and held the post of inspector of steam machinery in the Royal Navy since 1850.95 

Having viewed the pictures in early 1863, “I have not recovered my astonishment. Landseer says they are superior to any he ever saw (I think I am not exaggerating his expression) in respect of semi tints or tones. We know this is the great defect of photography. It is all black or white or at all events approximating too nearly to the two extremes.”96 For Birmingham’s local press, meanwhile, the sun pictures offered an opportunity for unabashed boosterism in an age of imperial rivalry. Against the priority awarded to the Frenchman Daguerre, “evidence has now been disclosed which seems to show that the merit really belongs to James Watt, and that consequently Birmingham may claim the honour of being the place in which the art of photography was discovered and first practiced.”97 Less than a week after his presentation at King’s College, Smith’s findings were summarized in an article entitled “Who Discovered Photography?” in the  Saturday Review of Politics, Literature, Science and Art.98 And there, the story was read by Matthew Piers Watt Boulton. 
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Figure 4.20 Harry Sandoval Jr., after Sir Francis Grant,  M. P. W. Boulton, ca. 1840. 

The Dark Side of the Sun

Raised on an eight- thousand- acre estate in Oxfordshire, educated at Eton and Cambridge, M. P. W. Boulton (1820–1894) would seem to cut the very figure of the Victorian country gentleman (fig. 4.20).99 Writing some seven letters to Smith in less than ten days of early November 1863 from the resort of St.- Leonards- on- Sea on England’s south coast, Boulton was initially sympathetic to the sun pictures. He allowed that they likely were “specimens of the peculiar process which was carried on in my grandfather’s time.”100 

If doubting the plausibility of “sun pictures” as a period name, Boulton expressed pique at having “never heard one syllable on this subject from Price.”101 By year’s end, he had published his position on the matter in a short pamphlet entitled  Remarks on Some Evidence Recently Communicated to 160 
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 the Photographic Society. Despite the fact that his “intelligent and useful servant” Edward Price had likely misapprehended some of the details, Boulton declared, “The pictures made at Soho by the secret method practised there were produced in some way by the agency of light.”102

Privately, however, Boulton was taking a darker view. Warning Smith of his “discovery of Price’s great dishonesty,” Boulton announced systematic irregularities in Soho’s accounts; Price, he claimed, had embezzled over one thousand pounds.103 And five days before Christmas, he dropped the ax. As a frantic Price relayed to Smith, “He has discharged me in toto. Ordered me to leave his house in three weeks. Has taken all my account Books + papers 

& prohibited me from ever transacting any business whatever for him or in his name. I am left penniless, miserable and wretched.”104 Like the mythical curse of King Tutankhamun’s tomb in a later age, the sun pictures were to blame for Price’s misfortune: “I feel convinced—nay, I am sure—that had it not been for the annoyance he had experienced at my indiscretion & folly in making myself so busy and bringing his family name before the public, I am sure all other matters would have been amicably settled.”105 Mere months after Smith’s presentation to the Photographic Society, Price had fled England with warrants out for his arrest: “I and my wife are poor miserable wretches now.”106 Price’s voice thence vanishes from the correspondence entirely. 

Having dispensed with Price, Boulton went on a far more aggressive campaign against the sun pictures. If his initial pamphlet had covered some six pages,  Remarks Concerning Certain Photographs Supposed to Be of Early Date (1864) ballooned to seventy- one. Describing Price as “guilty of great dishonesty, having fraudulently appropriated a large sum of money,” Boulton turns his attack on Smith.107 Not only had Smith been a gullible dupe to Price’s plots, but he had been a poor, even immoral, manager of gentlemanly affairs. “If a servant of his own were to deal similarly with his property, Mr. 

Smith’s eyes would be opened. So, too, if I were to accept Mr. Smith’s property from a servant of his, believing the servant’s statements, however sus-picious, and making no communication on the matter to Mr. Smith himself, Mr. Smith would strongly disapprove of my behaviour.”108 Where he had previously allowed that polygraphic picture- making, photography, and sun pictures might all be continuous in harnessing the agency of light, Boulton now followed the course of Thomas Augustine Malone, insisting they be split apart. Quoting the dimensions of Eginton’s polygraphic replicas after paintings by Reynolds, Boulton affirms that those images might be called 

“mechanical.”109 But the technique that made them was “probably widely different from photography” and its products never then described as “sun pictures.”110 Moreover, after delegating agents to interrogate octogenarians surviving in greater Birmingham, Boulton charged that neither was the building depicted in Smith’s silver plate Soho House nor was the plate old Space, Time, and Chemistry 
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(see fig. 4.13). Rather than being made by Boulton’s grandfather through some mysterious technique in the 1780s, the silver plate was credited to his aunt, working in the 1840s with a then- standard Daguerreotype process.111 

Splitting metal and paper apart—dismissing the former as photographic but not ancient, the latter as from the eighteenth century but not photographic—Smith’s cache of material was evacuated of its evidentiary value. 

The sun pictures  qua photographs had effectively ceased to exist. 

In a still- longer iteration of his pamphlet, Boulton names that demotion in his title:  Remarks Concerning Certain Pictures Supposed to Be Photographs of Early Date (1865–1866). Both the images’ date and photographic nature now stand as mere suppositions. Price’s villainy is further elaborated; he is discovered “engaged in most dishonest practices, carried on under the cover of gross falsehoods. To escape the punishment of his doings he absconded, and is affirmed to have quitted the country.” Boulton also examines new technical evidence on the “perishable nature” of Eginton’s mechanical paintings, now made worthy of the mythical Reynolds himself, “supposing the printed colour to have been mixed with gum, honey, and essential oil.”112 

Yet, already in early 1864, Francis Pettit Smith had retaliated. In a strongly worded letter, Smith excoriated Boulton for his pamphlets, which served 

“to throw a very considerable wet blanket on the whole question at issue.”113 

Chastening Boulton for his treatment of Price as “harsh in the extreme,” 

Smith turns the charge of poor management back on his adversary. Since he had met Price but briefly on four occasions, the curator claims, “The error in my judgment respecting him is a very excusable one when compared with your own, who had known him so much longer and permitted him to fill a post of trust in which he had of course your fullest confidence.”114

Assailing Boulton’s ability to manage underlings amid what social historians describe as a nineteenth- century shift from the aristocratic reti-nue to the bourgeois notion of the domestic servant, Smith deploys his sharpest edge when sounding Boulton’s inscrutable motives.115 Smith pulls no punches as he quotes from correspondents on the ground at Soho:

“The plates being found at Soho House would seem to imply that Boulton 

[primus] had more to do with them than Mr. Watt. The destruction of the Manufactory seems to have revived much interest in the old associations of that once celebrated spot. You would be horrified at the vandalism of the 

‘Brums’ and the snobbism of the descendants of the Glorious Old Matthew Boulton  whose only aim seems to be to erase everything by which they got their money.”116

The relayed accusation is bald. The only reason the sun pictures had been targeted was that they forced into modern visibility a lucrative, industrial heritage that an  arriviste landowner like M. P. W. Boulton had actively 162 
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forced into a state of decay—and not a graceful one at that. Since Boulton has insisted on obfuscating the intellectual issues while hindering access to evidence through his self- serving attacks, Smith slams the door. He has “no alternative but to hand you this assurance that I shall take no notice whatever of any further correspondence which you may address to me.”117

In this light, a down- to- earth interpretation of the sun pictures could be dealt out in the following way. Despite the fervent protests of leading practitioners, photography had been classed at London’s 1862 International Exhibition not as a fine art but as a subset of machinery.118 That labeling was well known to the protagonists in the sun pictures conversation, which too emerged in late 1862. Edward Price could quote the International Exposition’s catalogue essay on photography—an essay written by the secretary of the institutional body to which the sun pictures were first made public. From M. P. W. Boulton’s point of view, the unearthing of images apparently made by chemo- mechanical techniques in the 1780s  might have highlighted a dynamic, innovative culture of picture- making whose products were some sixty years ahead of their time. But it also drew attention to spaces at the heart of the Midlands’ Industrial Revolution that he himself had recently demolished.119 Further, by dint of a controversial name that promised their making by natural agency, those “sun pictures” pledged continuity with a polarizing ideology binding photography to a then- leading edge of industrial capitalism (fig. 4.21). There, as photo historian Steve Edwards puts it, the camera was one with “the self- acting machines [that] 

allowed factory masters to dispense with workers and their skills and thus produce an unceasing flood of commodities.”120 From his genteel haunts of St. Leonards- on- Sea and Thomas’s Hotel on Berkeley Square in London’s West End, so this earthy account could conclude, M. P. W. Boulton no more wanted to hear of prescient industrial products made in the eighteenth-century factory he had just destroyed than he wanted to see material evidence placing his family in opposition to those working by hand—from Sir William Beechey at 1790s Soho to the Chartists massing in Birmingham’s Bull Ring.121 The sun pictures had to be buried. 

Whatever its merits as an interpretation, this earthy account takes on trust the period claim that photography is a vector integral to apprehending the sun pictures. What, then, is a photograph in this conversation? Contesting Smith’s presentation at the Photographic Society in early November 1863, Thomas Augustine Malone had contended that photography required the operation of light to produce images.122 Boulton had shared that view in his 1864 pamphlet. He pledges gratification to Smith if it could be proven that “the pictures in question are veritable photographs, produced by rays of light impinging on a sensitive surface.”123 In the same text, Boulton also embraces a second criterion: the use of optics. “Photography properly so called,” he claims, requires “making pictures by means of a lens.”124 And, Space, Time, and Chemistry 

163



Figure 4.21 William Henry Fox Talbot,  Articles of Porcelain. 1844. Calotype. Los Angeles County Museum of Art, Los Angeles. 

later on in the same text, Boulton avows a third requirement. The sun pictures could be considered photographs, if “the pictures were produced by fixing the image formed by a lens.”125 Photo historian Joel Snyder affirms the salience of these criteria—optical instrumentation, the use of light to produce images, chemical means to fix them—as he deflates the speculation (famously encouraged by the work of Helmut and Alison Gernsheim) that photography could have been invented in the eighteenth century.126 Since the chemicals used for successful fixative solutions were not produced until around 1815, Snyder argues, “the invention of photography so soon after the discovery of some of its basic chemical materials is less mysterious than it is stunning.”127

But what if we were to release the sun pictures from photography’s grasp? What might we learn about the sun pictures, photography, and the trajectory of British Enlightenment painting binding them together in the 1860s (since, of course, most of these images were undisputed replicas after 164 
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West and other painters of Reynoldsian stripe) were we to frame all three in a longer, broader matrix of making and thinking with temporally evolving chemical materials?128 The next section moves toward that view—and to a different reading of both Smith and Boulton—by shifting elemental coordi-nates, from earthiness to a seemingly outlandish, aerial approach. 

Air in an Age of Steam

When J. M. W. Turner painted the burning of the Houses of Parliament in the mid- 1830s, he was depicting more than architectural destruction (see plate 19). Possibly imagining divine retribution visited on a seat of government then enacting a controversial amendment to the Poor Law, Turner’s cataclysmic renderings of fire and smoke rising over water effectively visualize a new science of matter.129 So has claimed historian of science Michel Serres. Where Enlightenment science and art reduced space to linear order, Serres proposes, Turner “enters the boiler, the stove and the furnace. He sees matter transformed by fire; the world’s new matter at work, with geometry cut down to size. The whole order is turned upside down, materials and paint triumph over drawing, geometry, and form.”130 Ushering the railroad and the steamship into his pictures, Turner not only registers revolutionary applications of James Watt’s steam engine but anticipates the new science of heat and energy.131 Turner is “the introduction of igneous matter into culture; the first real genius of thermodynamics.”132

A familiar narrative in the history of science traces that thermodynamic lineage back through James Watt himself. Such arguments typically turn on the improvements Watt made to a model of the Newcomen steam engine he was charged to repair in his capacity as instrument maker at University of Glasgow in the early 1760s. In the Newcomen engine’s standard operation, water heated into steam by a boiler would rush into a metal cylinder, driving up a plunger. Cold water injected into the cylinder then condensed the steam, creating a vacuum and drawing the plunger down. But this cycle, alternating heating and cooling, wasted steam and fuel. Watt’s solution was the introduction of a second cylinder: an independent condenser (fig. 4.22). Connected by valves of ever- greater sophistication as his research progressed, Watt’s piston would remain constantly hot, the condenser constantly cold, with near- vacuum conditions obtaining in both to maximize their power and efficiency. Harnessing the expansive power of steam in ruthlessly efficient ways, historian of technology Donald Cardwell has argued, Watt “foreshadowed the progressive improvement of heat-engines and the postulation of Sadi Carnot of a general theory of the motive power of heat. With astonishing insight Watt had laid one of the cornerstones of thermodynamics.”133

Such proto- thermodynamic interpretation plays a game of Whiggish Space, Time, and Chemistry 
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Figure 4.22 Model Newcomen engine, repaired by James Watt. Hunterian Museum & Art Gallery, Glasgow (GLAHM C.29). © The Hunterian, University of Glasgow, 2018. 

history. Taking on the terms of the science that would later prove victorious, it obscures the centrality of chemistry to Watt’s thinking in the crucial era of his steam- engine research. That is the revisionary argument made by historian of science David Philip Miller. Returning to well- known if controversial relations in early 1760s Glasgow, Miller highlights how the idea of latent heat Watt discussed with chemist Joseph Black in 1764 was stranger than the concept as now understood, construed in terms of kinetic theory.134 

Black’s latent heat was not the product of particles in vibratory motion; instead, it was a special state of matter that affected other bodies via chemical attraction. “The cold experienced when water evaporates,” per Miller’s reconstruction of Black’s position, “is the result of the water absorbing sensible heat as the water becomes vapour. The heat is not lost, rather the heat combines chemically with the vapour and it is this that gives the vapour the property of elasticity.”135 Because steam’s elastic, expansive properties are products of chemical bonding between water and heat, a different interpretation of the improved steam engine follows. By the account Watt adopted from Black, Miller argues:

The elasticity of steam was the basis of the force that it exerted in order to drive the piston and was also the property that allowed the separate condenser to work. The degree of elasticity of the steam in the cylinder of the engine depended directly on the amount of latent heat combined in the steam. In short, all key aspects of the engine’s working were the product of steam’s  chemical character.136

Integral to his patent- making work of the 1760s, Watt’s chemistry would expand through Lunar Society contacts in the early 1780s; then, his chemical copier rivaled Erasmus Darwin’s “bigrapher” even as Priestley’s arrival in Birmingham prompted new collaborations. Watt’s chemical reputation resounded more broadly. Litigating against “pirates” in the 1790s, Watt’s lawyers argued that the steam- engine patent stood on “chemical principles.”137 Yet, even as Humphry Davy and other leading figures in the early nineteenth century acknowledged him to be a great chemist, research on the nonmaterial nature of heat was making Watt’s affiliations with Black’s chemistry of latent heat look increasingly precarious.138 Parsed from its constitutive cosmology into a post- Lavoisier revisionist history promoted by his associates, especially in the decades after 1800, Watt’s chemical thinking was actively effaced from view by the 1850s with his backers’ unsuccessful bid to claim Watt as the discoverer of water’s compound nature.139 Jettison-ing that heritage of Watt’s “archaic” chemistry, the Victorian image of Watt as triumphant engineer was born.140

We need not subscribe to all of Miller’s claims to appreciate the visibility of this chemical Watt among near- contemporaries and the methodological Space, Time, and Chemistry 
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benefits of retrieving it, a point to which I will return momentarily. First, though, let us remember why Francis Pettit Smith had originally gone to Soho in 1862: to acquire a prototype of Watt’s steam engine. Smith had no small interest in Watt. Modestly educated, as was Watt, Smith had patented an application of the screw propeller to ship navigation in May 1836, months before his rival claimant John Ericsson did so. Like Watt, Smith had built a cadre of financiers and backers to turn a standing technological possibility into a devastating military advantage.141 As one testimonial writer advocating for Smith put it, “The conditions of naval warfare have been altogether altered, and in every way to the advantage of this country, by this new application of mechanical power.”142 The analogy between Smith’s revolutionary engine at sea and Watt’s on land—devices both with precedent in concept, but not previously rendered practical—was keenly noted by contemporaries. Per one editorial pleading his case for greater remuneration in the 1850s, “Mr. Francis Pettit Smith stands in much the same relation to the screw propeller in which Watt stands with regard to the steam engine.”143

In fact, the Soho heirs took a strong interest in Smith’s case. Although divested of connection with Watt’s relations by that time, the engineering firm of James Watt & Co., of Soho, Birmingham, donated one hundred pounds to Smith’s testimonial fund in 1856.144 And none other than Matthew Piers Watt Boulton praised Smith’s mechanical innovations, in the very sun- picture pamphlets that otherwise assailed the inventor’s judgment. “Though Mr. Smith’s zeal and impatience of obstacles may render him unfit for the careful weighing of evidence,” Boulton wrote in 1865, “it is to be remembered that on other occasions he has displayed these qualities to good purpose. With their aid he achieved the successful introduction of the screw- propeller, in the face of great external disadvantages.”145

These remarks become even more interesting when we note that, just as he was scuppering the sun pictures in the middle years of the 1860s, Boulton was simultaneously making patent applications of his own: patents on aircraft design that continue to figure in histories of aviation.146 A diagram-matic detail in Boulton’s first aeronautic patent of 1868 shows two “vanes” 

or ailerons (b and c, in his figure 5) mounted on axles and controlled by a pulley- drawn cable system (fig. 4.23). When the aircraft becomes unstable during flight, ailerons on the “descending side are so inclined that the air impinging upon them exerts a pressure upward” while those on the ascend-ing side are moved down to create downward pressure; the craft is thus balanced.147 A legitimate challenger to the claims of the Wright brothers nearly half a century later to have invented lateral control mechanisms of contra-acting wing- warping, so contends historian Charles Gibbs- Smith, Boulton’s 1868 patent stands as “one of the most remarkable  tours de force in the history of aviation.”148
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Figure 4.23 Design for ailerons ( lower right, figs. 5–7) proposed in M. P. W. Boulton, 

“Improvements in Propulsion and in Aerial Locomotion, and in Apparatus Connected Therewith . . .” (patent no. 392; 1868). Photolithograph by Maltby and Sons. 

In 1864 Boulton set out his basic aeronautic principles in a brief text entitled  On Aërial Locomotion. Appealing directly back to the Lunar Society circles of his grandfather and James Watt, Boulton gestures to the famous prophecies of Erasmus Darwin in  The Botanic Garden (1791): “Soon shall thy arm,  unconquer’d Steam!  Afar / Drag the slow barge, or drive the rapid car.”149 

Although bested by Watt’s chemical copying device, Darwin had indeed successfully predicted the use of the steam engine as means of terrestrial and maritime motion. Darwin also anticipated, so Boulton claims as he moves to direct quotation, “that it will ‘bear / The flying chariot through the fields of air.’”150 This is no nostalgia. Forgoing any appeal to the balloons and lighter-than- air craft that had fascinated his grandfather’s generation, Boulton describes how his own airplane designs depart radically from predecessors in taking their model from modern technology, not from nature. Earlier aspirants to the art of flight “principally aimed at imitating the wings of birds,” 

he notes. “But since the  use of the screw for the propulsion of steamboats, the Space, Time, and Chemistry 
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Figure 4.24 Design for turbine- driven aircraft as reproduced in M. P. W. Boulton, 

“Improvements in Apparatus for Receiving Motion or Energy from Fluids, and for Imparting it to Them, and in the Propulsion of Vessels and Apparatus to be used for that Purpose” (patent no. 915; 1867). Photolithograph by Maltby and Sons. 

employment of a similar propeller for aërial locomotion naturally suggests itself.”151 By the end of March 1867, Boulton had succeeded in obtaining a patent on those principles (fig. 4.24). Boulton’s diagram here renders a turbine seen from the side and mounted on the hull of an aircraft. Described in an abridgment of the patent specification as a “turbine or screw propeller for ships” applied for aerial propulsion, the engine- driven blades of the turbine would turn on a central shaft to move the craft through the air.152

Propelled by the screw mechanism he knew well to be the product of Francis Pettit Smith’s hard, unremunerated graft, Boulton’s aircraft also faced a crucial challenge. Where could an engine be found that would generate sufficient motive power to lift the craft off the ground without accru-ing unmanageable weight? Here too, Boulton turns back to his grandfather’s partner, James Watt. “The steam- engine first occurs to mind as the possible 170 
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agent of propulsion,” Boulton proposes.153 Canvassing the inevitable difficulties presented by the steam- driven airship Erasmus Darwin had predicted, he imagines one driven by the combustion of volatile substances.154 

The text then concludes with a plea for chemical innovation: “If the attention of chemists were specially directed to the investigation of explosive compounds, it would be found possible to devise [a substance] which, on ignition, should generate a large volume of gaseous products without excessive velocity of combustion.”155 These too were areas Boulton was actively seeking to claim through the legal instrument of the patent. From the mid-1860s well into the late 1880s, he secured patent after patent on improvements to combustion engines. In 1864 alone, he obtained patent no. 1099 for a “mode of working steam and combustion engines to employ that portion of heat which is generated by the combustion of fuel”; patent no. 1291, “improvements in engines worked by heated air or gases mixed with steam”; patent no. 1636, “improvements in obtaining motive power from aëriform fluids”; and patent no. 3044, “improvements in heating aëriform fluids by injecting some substance in a state of fusion (chlorides. &c.).”156

Yet, already in 1864—the year of his second pamphlet on the sun pictures—Boulton had located an extremely promising chemical explosive for use in the engines of his contra- acting, warp- winged, screw- propelled airship. “An engine worked by gun- cotton,” Boulton argues, might closely resemble the steam- engine. A suitable quantity of the gun-cotton (or other similar substance) being introduced into a chamber near the cylinder, and there ignited, the gas thus generated would rush into the cylinder, and work the piston, just as is now done by steam. A very powerful engine could thus be . . . employed to communicate a rapid rotation to an aërial propeller (or to any desired number of these).157

The compound Boulton had called out for special aeronautic attention then stood at a cutting edge of research into chemical explosives. First synthesized in the 1830s, gun- cotton (nitrocellulose) was typically made by suspending purified cotton for two to forty- eight hours in a solution of equal parts nitric and sulphuric acids, washing out the acids, and mordanting the cotton in alkaline baths.158 Some six times more explosive than gunpowder, the preparation was rapidly taken into British industrial production at the factory of John Hall and Sons in Faversham, Kent. Manufacture was halted by a horrific explosion on July 14, 1847, which killed at least eighteen men, women, and children. “Portions of the limbs of the victims,” so the  Illustrated London News reported, “were found in the fields and adjacent mead-ows.”159 Only contemporaneously to Boulton’s publication was domestic production of gun- cotton resuming following a report on its safety com-Space, Time, and Chemistry 
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missioned in 1863 by the British Association for the Advancement of Science.160

By then, however, gun- cotton had also become a major component of advanced  photographic technique. The compound could be mixed with ether and alcohol to form collodion, a cornerstone of the “wet- collodion” process developed by Frederick Scott Archer (1814–1857) in 1851 to significantly decrease the time required for photographic exposure.161 Combined with silver and potassium iodides, the collodion would be poured over a glass- plate negative, then dipped into a bath of silver nitrate. “It is now placed in the camera obscura to receive the radiant image,” so photochemist Robert Hunt had explained in 1854, “which, when the plate is properly prepared, it does in considerably less than a second of time.”162 What Scott Archer and numerous other claimants on the wet- collodion technique had achieved was an exponential decrease from the five to forty minutes of exposure required by Daguerre, let alone the two to three hours needed for Niépce’s  héliographs. 

Gun- cotton, like Alois Senefelder’s lithography half a century earlier, was a further chemical accelerant (hardly less dangerous in its photographic applications than in its ordnance origins) underpinning that blazing temporality Walter Benjamin would famously ascribe to the modern image.163 

Such an interpretation was also available to contemporaries. In Lady Eastlake’s account, the wet- collodion process had perhaps been  too effective in accelerating photography’s speed. The new art now sped away from human time. Fueled by gun- cotton compounds, “the powers of photography . . . are already more nimble than we need,” she observed. “Light is made to portray with a celerity only second to that with which it travels; it has been difficult to contrive the machinery of the camera to keep pace with it, and collodion has to be weakened in order to clog its wheels.”164 Boulton too was thinking about the nature of time in those years of the mid- 1860s as he sought to apply chemical materials of temporal acceleration to achieve superior means of spatial motion. In 1866 he published pseudonymously an inquiry into metaphysical philosophy, offering a spirited defense of Immanuel Kant’s assaults on common sense. By Boulton’s account of principles from Critique of Pure Reason, the “phenomena” known to human understanding are products of our subjectivity, which is bound by space and time, while the “noumenon” need not be so constrained.165 Vulgar apprehension inverts these points, thus obstructing philosophical insight:

Ordinary persons suppose that the real man suffers a change in time; and if they are told that what has undergone change is only a phenomenon which they themselves have created; that the man or thing as it really is may not have changed in time, and may not exist in time at all,—they are puzzled, and regard such a doctrine as contrary to common sense.166
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Where Lady Eastlake saw the photographic compounds of gun- cotton needing to be slowed to keep pace with ordinary human perception, Boulton casts that phenomenal horizon as “‘traumartig,’ dream- like, produced to a great extent by ourselves”—capable of being remade if, as it were, collodion’s unclogged wheels were allowed to accelerate. 

Let us gather these pieces together to see how an approach from the air allows us to apprehend Boulton, the sun pictures, and that compound we now call photography in different terms. As his mid- 1860s patents demonstrate, Boulton was seeking chemical and mechanical means to achieve new kinds of motion. Where the earth of Victorian Britain had been transformed by railroads harnessing Watt’s steam engine, Boulton imagines new chemicals generating the motive thrust required to move inhabited, mechanical craft through the air—a fusion that would prove, as Boulton puts it, “of great service, especially in warfare.”167 Yet in taking its means of aerial propulsion from Francis Pettit Smith and not from nature, Boulton’s design drew on the model of the screw propeller that had  already revolutionized warfare upon the watery expanses so crucial to imperial Britain. In 1822 Sir Walter Scott had described Watt, then recently deceased, as “this potent commander of the elements—this abridger of time and space.”168 The screw propeller similarly had compressed space and time at sea, reducing the journey from Malta to Britain from three months to ten days.169 And it had been achieved by a figure, Smith, who contemporaries not only likened to Watt, but who had then trespassed into Boulton’s ancestral factory. Searching for a device that accomplished motion through space by chemical means (if we follow Miller’s revisionist account), Smith emerged from that factory with a chemo- mechanical assemblage in the sun pictures that not only stood to change in time via their perishable, material composition, but that bent the new time of photographic history back half a century in advance of itself.170 

More to the point, the engines- to- “photographs” arc at the heart of Smith’s Soho adventure found its mirror opposite in Boulton’s inventive aim. He dreamed of harnessing gun- cotton—the speedy chemical agent of wet-collodion photography—to drive airplane engines. 

By these terms, Boulton’s apparent campaign of sabotaging his grandfather’s invention of photography discloses a different aim: blocking Smith’s possession of chemical and mechanical techniques harnessed to achieve motion. Smith, the likeness of Watt; Smith, whose own screw- propeller design Boulton was simultaneously appropriating; this same Smith who had lifted out from under the falling walls of Boulton’s property potential chemo- mechanical clues to spatiotemporal movement.171
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Movement; or, Moving beyond Photography This aerial view of the sun pictures might seem too strange to yield broader lessons. Yet three intertwined directives offer themselves willingly to the historian of temporally evolving chemical objects. First, Boulton’s is certainly not the only crossing with combustion engines to be found among central figures in the early history of photography.172 Collaborating with his elder brother Claude Niepce, Nicéphore Niépce (the Gernsheims’ candidate for “first photographer”) obtained a  brevet of ten years’ duration in 1807 for a combustion engine dubbed the Pyréolophore, which was used to propel a boat.173 Fueled by a mixture of coal dust, resins, and, later, essential oils, the engine turned on a principle whereby aerial gas in a closed chamber could yield a particularly significant amount of energy when violently penetrated by a highly combustible substance finely atomized and evenly distributed through it.174 Positively reviewed by leading chemists Lazare Carnot (father of thermodynamicist Sadi Carnot) and Claude- Louis Berthollet, the brothers’ patent was revisited in 1816–1817. By that time, the chemically minded Nicéphore Niépce had moved from efforts at replicating Senefelder’s lithography on pewter plates to heliographic experiments using asphaltum and other grounds employed by etchers. 

That research with bitumen of Judaea and other photosensitive resins would lead to the younger Niépce’s collaboration with Daguerre and his lionization by generations of photo historians (fig. 4.25).175 To hear it told by even the strongest advocate in the 1860s for Niépce’s photographic priority, however, heliographic research was but a small subsidiary to the brothers’ 

main objective: the perfection of the mechanism and combustible chemicals for the Pyréolophore. Even as he sought to assert Niépce’s importance for Daguerre, biographer Victor Fouque acknowledged:

[The Pyréolophore] was the principal focus of the Niépce brothers’ seri-ous labors. Indeed, their letters are filled with descriptions of new devices, attempts and experiments relating to the Pyréolophore, perfections and improvements of this machine; along with the results of their experiments on combustible materials suitable for impressing movement to their motors. Claude and Nicéphore spent all their time and all their intelligence not only on these works but in taking the steps necessary to the advancement of their favored device. 

In fact, lithography and, above all,  héliographie held only a very small place in their vast correspondence.176

That interest in engine- driven transit was shared more widely within the highest echelons of Parisian photography in the 1860s. Active in promoting steam- engine- driven aircraft, Nadar (né Gaspard- Félix Tournachon) made 174 
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Figure 4.25 Nicephore Niépce,  Point of View Taken from a Window of Le Gras in Saint-Loup- de- Varennes, ca. 1826. Tinplate “heliograph.” Harry Ransom Humanities Research Center, University of Texas, Austin. Enhanced version by Helmut Gernsheim, ca. 1952. 

a public display of the helicopter models he photographed in his studio in the summer of 1863.177

The most important precedent for Boulton was surely William Henry Fox Talbot himself. From the frantic years of his calotype production in the early 1840s, Talbot began obtaining a sequence of patents on electrical and gas engines.178 Where his 1840 patent centered on “obtaining motive power by heating expansible liquids or inflammable gases,” a 1846–1847 

design replaced those volatile liquids with solid combustibles. As visualized in the diagram accompanying his patent (fig. 4.26), solid chemical substances would be packed into tiny cavities evenly spaced in rod R. Ignited by a charge communicated from a galvanic battery by a metal wire (Z), the solid substances would explode to drive up a piston (P), thus turning turn a crank and flywheel. As the piston descends, reciprocating motion advances the rod so the next cavity can fire. Like Boulton in 1864, moreover, Talbot identifies an ideal chemical preparation for packing these combustible cavities: “The substance . . . of most convenient application is that now commonly known by the name of gun cotton, prepared with nitric and sulphuric acids.”179 Seen this way, Talbot’s chemical research offers a speculative return to Tom Wedgwood. Incubated amid Etruria’s improvements to fired earthenware, Wedgwood’s forays into flaming, colored motion and other evolving chemical spectacles promised to unfix time. Those had looked like failures to Talbot in 1844. But even as he visualized products Space, Time, and Chemistry 
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Figure 4.26 Engine specification from W. H. F. Talbot’s “Improvements in Obtaining and Applying Motive Power” (patent no. 11,475; 1846). Lithograph by Maltby and Sons. 

of that chemically inflected tradition of fired earthenware—the china depicted in the third plate of  The Pencil of Nature’s first fascicle, for example (see fig. 4.21)—Talbot would soon see the solid, chemical combustibles of his motor engines liquidated and repupurposed as key agent in the wet-collodion process, which he would also try to arrogate under his existing, photographic patents.180

To put it in more concrete terms, an aerial view of the sun pictures enables us to see these conjunctions not as curious quirks of Victorian, inventive personality, but as material challenges for expansive historical investigation. In chapter 1, we saw how experiments on vital fermentation, air, and combustion in the early Royal Society shaped thinking about the spectacle of artificial phosphorus’ temporal evolutions and the nature of time. Reciprocally, we need to be willing to excavate how products of a Reynoldsian pictorial tradition that embraced temporally evolving objects could then offer clues for thinking about movement and combustion- related problems. Indeed, if this nexus of picture- making, engines, and motion is treated more flexibly, that view might equally take in a figure such as Robert Fulton (1765–1815). An accomplished draftsman, the American- born Fulton arrived in London in 1787 to pursue a painting career through the friendship and tutelage of Benjamin West (himself an artist with no small interest 176 
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in chemical experimentation); he would go on to become a leading steamship entrepreneur.181 West also taught American painter Samuel F. B. Morse (1791–1872), the inventor of magnetic telegraphy and an early Daguerreotype practitioner, who lectured on Watt’s steam engine as an instructive model for the painter’s emulation in the 1820s.182 Market enthusiast Milton Friedman once described economists’ notoriously stylized models as providing “an ‘engine’ to analyze [the world], not a photographic reproduction of it.”183 A history of temporally evolving chemical objects turns Friedman’s terms around. Taking to the air, it challenges us to parse the historical trajectories of chemical research shared between photography, painting, and devices of motive force modeled after the steam engine. 

Second, as this aerial view discloses to the point of tedium, patents were a common denominator shared among nearly all the participants in the sun- pictures conversation. Watt had come to the Soho Manufactory in 1774 to join a partnership with Matthew Boulton, which would extend and exploit a steam- engine patent. Like the chief British claimant on photographic invention, Talbot, so Boulton and Watt enforced their patents vociferously, litigating extensively against alleged violators.184 After obtaining his own patent for screw propulsion of ships in 1836, Francis Pettit Smith had witnessed such disappointment in spite of his invention’s fiscal- military advantages that he was awarded as compensation a post at the newly created Patent Museum. There, Smith’s superior was Bennet Woodcroft (1803–

1879), himself an early patentee of screw- propelled ships, who had authored his own history of steamship invention.185 Following an abortive professor-ship of Descriptive Machinery at University College London, Woodcroft became closely involved with Prince Albert’s efforts to reform patent law.186 As the engine behind the Patent Office Library, Woodcroft also closed the circle to Reynolds’s experimental milieu of the 1750s when he brought the Society of Arts’ collection of models and premium- winning designs under the aegis of the Patent Museum, which opened to the public as part of the larger South Kensington Museum in 1857. Smith discovered the sun pictures while working for the Patent Museum (where the artifacts would eventually be displayed). And, as he contested Smith’s interpretation of the sun pictures, M. P. W. Boulton himself took out dozens of patents on aircraft and combustion engine designs. Photo historian Jordan Bear has astutely described the sun pictures debate of the 1860s as “a process of apportioning the rights of property among communities and individuals in order to arrive at a conceptual model for the circulation and commodification of knowledge.”187 

Understood in those terms, airplane parts, steam- and combustion engines, photographs, and sun pictures would all be continuous claimants upon legal protection for invention. Painting would be the odd man out, not because of some ontological difference, but because of ethical principle. That is, as exemplified by Nathaniel Hone’s charge of alchemical plagiarism leveled Space, Time, and Chemistry 
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against Reynolds in 1775 (as examined in chapter 2; see plate 11), painters had come to assert the moral category of originality as assessed by a public—not inventive privilege as judged by law—as the defining bounds of their art.188 The aerial perspective of the sun pictures compels us to examine with greater attention when, how, and why the juridico- moral matrices parsing photography from painting would come to be renegotiated.189

A third lesson from the aerial view returns us back to Miller’s account of the steam engine’s chemistry. Academic oil paintings, their polygraphic replicas, calotypes, combustion- driven airplanes, boat engines: that array looks strange if taken as so many contributions to the history (or prehistory) of photography. But the strangeness recedes when, instead of photography, ways of making and knowing with temporally evolving chemical objects become the target of historical analysis. Reviewing Geoffrey Batchen’s account of photography’s origins, Joel Snyder declared, “There could have been no desire to photograph prior to the means of photographing. Judging by the remarkable differences in the products of the various processes, there is no reason to  assume that the early experimenters were moved by the same impulse.”190 If nothing else, the arguments of Price, Smith, Meteyard, and their sympathetic interlocutors reveal the violence required to remake the artifacts of Enlightenment chemical experimentation into prototypes for the then- victorious congeries of chemo- mechanical techniques called photography. The aerial view shows how a history of temporally evolving chemical objects can illuminate interactions between trajectories of research, some of which crystallize as artifacts called oil paintings, photographs, or the sun pictures that sit somewhere between them, and do so unburdened by the victor’s terms. Cloven as it is by contested, evolving conceptions of chemistry, this tradition of making and thinking with materials valued for changing in time (while affording reflections  on time) would intercept figures key to the histories of painting, photography, and technology alike. Exemplified by the engines of Niépce, Talbot, Boulton, and even Watt, those ways of making and thinking are not circumscribed to photography; instead, they map a different history of the planetary present and the place of the fine arts therein. Sketching that problematic will be the work of the conclusion. 
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CONCLUSION

Art History in/as an 

Age of Combustion

Writing in 2002, chemist Paul J. Crutzen sketched the outlines of a new epoch in planetary history. Several markers defining this era of terrestrial life shaped by human activity dated to the twentieth century: exploding consumption of nitrogen fertilizers, dramatic upticks in production of nitric oxide from combustion of fossil fuels, exponential population growth. Yet evidence of elevated carbon dioxide and methane levels in air bubbles extracted from polar ice also indicated an earlier advent for humanity’s impact on the global climate. The “Anthropocene,” as Crutzen helped dub this new era, was inseparable from the British Enlightenment examined in this book. 

Noting how anomalous chemical indicators “coincide with James Watt’s design of the steam engine,” Crutzen found convenient provenance for the epoch: “The Anthropocene could be said to have started in the latter part of the eighteenth century.”1

Subsequent research has shifted and complicated the chronology.2 Investigators have unearthed evidence of far earlier anthropogenic changes—

evolutions—in climate history. Analysis of sediments from lakes, peat bogs, and other strata in Scandinavia suggests that, long before Matthew Boulton’s Soho and competing manufactories industrialized metal production, lead smelting in medieval Europe had been spreading atmospheric pollu-tion.3 Citing unnaturally elevated methane and carbon dioxide deposits ex-179

tracted from Greenland ice samples, some environmental scientists have pushed the onset of the Anthropocene back even to the cultivation of rice and forest clearances in Eurasia some five to eight thousand years ago.4 In the other direction, the search for a “golden spike” of geosynchronous, stratigraphic signals unambiguously indicating the dawn of a new epoch has recently impelled researchers, including Crutzen, to date the Anthropocene to the detonation of the first nuclear weapons in 1945.5 Nonetheless, Watt’s “chemical” engine and British industrialization remain touchstones in Anthropocene narratives. Writing in 2007, Crutzen (with coauthors Will Steffen and John R. McNeill) envisioned that British- led period inaugurated between 1800 and 1850 as a conflagration of “carbon stored from millions of years of photosynthesis: a massive energy subsidy from the deep past to modern society, upon which a great deal of our modern wealth depends.”6 

The consumption of coal in the steam- engine era would change the earth’s future by setting ancient time on fire. 

Evidence of anthropogenic climate change continues to meet resistance from some interested quarters, of course. And at the other end of the political spectrum, the Anthropocene’s terms and narrative are hardly the only framework in which to grapple with the larger realities of global warming made by capitalism.7 But it is instructive to note that perceptive observers from within the era of this book’s relay were keenly aware of these unequal, man- made effects as they began to accelerate. George Perkins Marsh (1801–

1882), lawyer, naturalist, and President Abraham Lincoln’s envoy to Italy from 1861 to 1882, is an instructive voice.8 Publishing in the year of M. P. W. 

Boulton’s second sun- pictures pamphlet, his airplane treatise, and several engine patents, Marsh sought to demonstrate how the earth’s lands, seas, and skies had been slowly altered by generations of human action.9 If there could be little doubt that human engineering had transformed the planet’s surface and the life- forms growing on it, so argues  Man and Nature; or, Physical Geography as Modified by Human Action (1864), “operations of rural husbandry and industrial art have tended to produce great changes in the hygrometric, thermometric, electric, and chemical condition of the atmo-sphere.”10 Marsh underscored the extent of human destructiveness even as he allowed that not all of these “comprehensive mutations” were negative. 

Nature “has left it within the power of man irreparably to derange the combinations of inorganic matter and of organic life, which through the night of aeons she has been proportioning and balancing.”11 But destruction on a global scale was less some ontological fable than it was a profoundly political history. Following the course of William Godwin (Tom Wedgwood’s friend and Mary Shelley’s father),  Man and Nature stressed the deleterious force of tyrants on humans and the planet alike. From a golden age of agricultural plenty, republican Rome had degenerated into empire and the crushing feudalism of Europe’s middle ages. A savvy art collector familiar 180 Conclusion

with J. J. Winckelmann’s identification of ancient Greek political freedom with aesthetic greatness, Marsh details that “host of temporal and spiritual tyrannies which she [i.e., Rome] left as her dying curse to all her wide dominion, and which, in some form of violence or of fraud, still brood over almost every soil subdued by the Roman legions.”12 As fat bishops hoarded lands—as a nobility of the blood invented rights to first fruits—oppressed peasants devastated once- fertile territories in their desperate exploitation of diminishing resources. Natural history and human history were inseparable. 

The foregoing chapters have argued that a relay of temporally evolving chemical objects and their material lives in British Enlightenment culture miscarries when skewed into replays of familiar dates and objects associated with what has come to be called photography. Tracing its ignition through the early Royal Society, this narrative has mapped a tradition of making and thinking with chemical materials changing visibly in time (and affording conceptual purchase on time) into the heart of British painting through the figure of Joshua Reynolds. Recapturing that “chemical Reynolds” and generations of its votaries, this relay has unearthed Reynoldsian chemical homunculi haunting grand- manner art. It has pursued chemical replicas of those chemically unstable, unctuous lives as they morph under ingenious hands, shape- shifting into materials binding early photographs to engine fuels. But, placed alongside Marsh’s nightmarish story, might that relay’s conjunction of artificial phosphorus, oil paintings, chemo- mechanical replicas, boat and airplane engines, along with photographs, be seen instead as so much dreaming in the materials then  making a heated planet? Could the reckonings with time via artificial phosphorus in the hands of Robert Hooke or Tom Wedgwood offer episodes in what Marshall Sahlins calls a “native anthropology of Western society, [or] the indigenous conceptions of human existence” as it struggled to understand its position in the Anthropocene’s new time?13 Should the combined legs of this relay all be seen, that is, as so many moments in a history of combustion? 

From a certain point of view, an increasing imprint of chemical industry on the cultural and physical landscapes of modernity is hard to escape. Lured by the demands for soaps and bleaches of the textile mills that enchanted Alois Senefelder and inspired Joseph Booth, industrialists founded alkali works at Prestonpans, St. Helens, and other centers of the British northwest, shipping their wares out via steam- powered rail lines established by the 1830s. Chemical syntheses of the coal ignited to power those steam engines, in turn, underpinned the artificial dyes yielding the kaleidoscopic range of colors new to Victorian textiles made on that alkali- bleached cotton, spun on steam- powered machinery.14 By the early twentieth century, laudatory narratives such as  British Chemical Industry: Its Rise and Development (1938) stressed the importance of the heavy chemicals necessary to Art History in/as an Age of Combustion 
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those intertwining enterprises and the inventors who improved them. Yet, beyond the terrifying modernity announced by chemicals’ weaponized release above the trenches of World War I, the privations of the Great War also revealed the pervasive penetration of “fine chemicals”—perfumes, photographic preparations, disinfectants, a capacious array of pharmaceuticals—

as much into British economic interests as in the fabric of everyday life.15

The impact of this chemical modernity has not been lost on the history of art. No longer ground in studios by James Northcote and his ilk, pigments were increasingly prepared by consolidating, fine- chemical industrialists, sold to artists “ready- made” from shops such as that set up at Bloomsbury’s 38 Rathbone Place by William Winsor and Henry Charles Newton in 1832.16 Pressured by the camera’s mechanization of depiction on one side and legacies of industrialized color’s “new chemical aesthetic” on the other, the painter (at least per Thierry de Duve’s clever reading) was left with but one move: the readymade.17 Eschewing craft, Marcel Duchamp’s readymades redefined art as choosing—as selecting among the porcelain urinals and other prefabricated consumer goods that now count as so many “technofossils” in the Anthropocene’s sedimentary layers.18 The un-named elephant in this room is, of course, the petrochemical industry that emerged in the mid- nineteenth century, which has done so much to compound the conditions of global warming even while becoming key financial and material infrastructure for the visual arts. Big oil, as Ross Barrett and Daniel Worden trenchantly observe, is now a central player in contemporary art “as an underwriter of nearly every major museum . . . whose petro-leum products are used to make film, ink, paint, and countless other tools used to produce art.”19

Productive as it would be to better understand how, when, and where chemo- industrial and petrochemical interests have come to intercept the making and display of art, I recognize that placing environmental destruction (or one influential reading of it called the Anthropocene) at the end of a relay of temporally evolving chemical objects can hardly be any less teleological than the dominant stories about photography’s coming this book has sought to disarm. Surely, the urgency of the environmental situation warrants it; but a more expressly art- historical point also merits reinforcement. 

For, however its historical relay ends, this book’s ultimate intervention aims to be a methodological one.  Painting with Fire has proposed interpretation of the art (broadly conceived) of industrializing society via technical channels; it has highlighted the importance of chemo- material factors impinging upon the making of that art, even though traces of those chemical supports and processes may have now become invisible as its formal properties. 

But all of those are so many elementary errors against which the intellectual edifice of academic art history once was built. In  Stilfragen (1893), Alois Riegl railed against the pernicious consequences of technological adulation 182 Conclusion

run rampant in the study of art. Just as Darwinists of all stripes had flat-tened and overextended the insights of Erasmus Darwin’s grandson, Riegl charged, so histories of art had suffered by undue application of the thought of architect and critic Gottfried Semper (1803–1879). Hardly would Semper have assented to the claims made in his name; he “would never have agreed to exchanging free and creative artistic impulse [ Kunstwollen] for an essentially mechanical and materialist drive.”20 Moving into and inspiring a consolidating infrastructure of university- taught art history, Riegl envisioned instead a forensic analysis of stylistic propagations propelled not by materials and techniques, but by what he called an “all- pervasive law of causality” 

driving artistic form.21

The kinds of problems Riegl articulated through his ingenious analy ses of form (shifts from ancient privileging of the plane as organizing field to the perception of body in deep space; movements from haptic to optic apprehension; the liberation of the artistic beholder) continue to carry substantial truck among practitioners of academic art history. True, it is no longer fashionable to speak as Riegl did about art’s “constant progress,” but the mandate to excavate, rather than impugn, aleatory desires departing from canonical taste has inspired some of the discipline’s most ambitious writing. For Riegl, the alternative to avowing a positive  Kunstwollen making such formal otherness meant subjecting art’s history to the crudest exigencies and doing so with the grossest deference to present taste. Riegl positioned his  Die spätrömische Kunstindustrie (1901) as an emphatic rejoinder to the view voiced by Marsh and many others that art had not changed but  de-clined amid the collapse of imperial Rome. “To destroy this prejudice,” Riegl wrote, “is the principle object of all the studies contained in this book.”22

Ingenious though they may be, recent materialist- inclined contributions to the art historian’s “coy science” have tended to abide Riegl’s admo-nitions, privileging the perceptible properties of high- status objects as endpoints of analysis. But as makers from Hooke to Niepce, Talbot to M. P. W. 

Boulton and, perhaps above all, Tom Wedgwood knew only too well, resolutions of matter into visible form hardly exhaust the potentials of chemical objects evolving in time. My view is that histories of Anglo- American art stand significantly to gain by seeing themselves reflected in the gaso-line rainbow of that relay, which has made our chemical ontology and our precarious planetary condition. And this point brings me back around to Jeff Wall’s ideas about liquid intelligence. Veining through the preceding pages has been recourse to a language of the elements. Appeal to the elemental has pulled us down from speculation on the “allegorical” meanings of Reynolds’s attraction to unstable paint chemistries. Where an elemental chemistry of fire, water, and air released Shelley’s homunculus back to the earth, a stolid, down- to- earth analysis guided one way of reading Boulton’s attacks on the sun pictures. Aerial pursuits—flights of apparent fancy—
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then revealed a more complicated (and compelling) picture. Fire abounds, of course, making and remaking this story’s artifacts and their poetics. Implicitly present in steam perhaps, water (the fourth of the Empedoclean elements, at least according to the familiar way of parsing them) has not borne the same argumentative charge.23 Yet returning to Wall on a methodological plane is suggestive. “For me,” Wall writes, “water . . . embodies a memory- trace of very ancient production processes—of washing, bleaching, dissolving and so on, which are connected to the origin of  technè.”24 

Focused on a historical moment in which “technology” was busily being invented,  Painting with Fire and its elementary errors per Riegl can also suggest contours for an  elemental art history.25

What might that mean? With all the perversity of Reynolds himself, such an approach would insist on thinking the fine and the industrial arts together, and doing so with one and the same artifact. It gives equal footing to form and materials, to the visible and the invisible, to the realm of the hand (whether manual or mechanical) and its lesser- known interlocutor, the chemical penumbra. When it amasses evidence, this elemental approach examines perceptible features of artifacts, but it also gives ear to scientific analyses of paint films and to material reenactments of their chemical components. It studies condition reports of artifacts in museums and, indeed, interrogates the conditions of possibility (logistical, actuarial, or otherwise) whereby artifacts are transported from their native elements. This approach does not require us to deny differences between an oil painting by Reynolds and a motor oil (to adapt Duchamp’s plans for a Rembrandt). What it does mean is that we are willing to pursue historical understanding of why, when, and how Reynolds’s replicas, sun pictures, and wet- collodion photographs could look like they offered clues to improvement of combustion engines, as a figure such as M. P. W. Boulton was able to hold in the mid- 1860s. It challenges us, moreover, to grapple with a slippery world of dreams wherein chemicals that prompted reflection on the nature of time in the long eighteenth century now count for geological stratigraphers of the Anthropocene among the artificial markers of a new planetary time. 

Exemplary work in these directions is, of course, well under way, and Painting with Fire has sought to learn and employ its lessons. What remains in the end is not want of intelligence. If anything, we need a simpler, more elemental way of apprehending and of showing how the passions and the politics—the material drives—that have made the arts of our world are also the making of a world on fire. 
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