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ABSTRACT 

New or evolving stage technologies such as squibs, cranes, pulleys, cannons, trap doors, 

and other apparatuses all contributed to the rise in popularity of what I refer to as an effects-

driven “theater of the senses” in early-modern England. Early modern theater and science shared 

a common interest in the performance of effects. The performance of these effects elevated the 

role of the senses in both theater and experimental culture. While demonstrating the diverse ways 

in which technology was employed on the early-modern stage (in the works of Christopher 

Marlowe, William Shakespeare, and Ben Johnson), A Theater of the Senses argues that the 

phenomenology of theatrical performance is a crucial context within which we can better 

understand the experimental culture of the seventeenth century. 



1 

 

INTRODUCTION 

 In his prologue to Every Man In His Humour (1601), Ben Jonson describes the 

technological devices employed on the Renaissance English stage as one of “th’ill customes of 

the age.” His own play, he argues, is of a different sort:  

as other playes should be. 

Where neither Chorus wafts you over the seas; 

Nor creaking throne comes downe, the boyes to please; 

Nor nimble squibbe is seene, to make afear’d 

The gentlewomen; nor roul’d bullet heard 

To say, it thunders; nor tempestuous drumme  

Rumbles, to tell you when the storme doth come.
1
   

Jonson describes theatrical devices such as the chorus, the “creaking throne,” the “nimble squib,” 

the “rolled bullet,” and the “tempestuous drum” as unnatural stage conventions which challenge 

the viewer’s sensibilities. He also criticizes other conventions such as stage makeup and the 

exaggerations of time which allow a character to age an entire lifetime over the course of a play. 

Jonson classifies these theatrical effects as “popular errors”: “Such errors, as you’ll all confesse/ 

By laughing at them, they deserve no lesse.”
2
  

Jonson’s advice to his audience may seem strange to a present-day reader or viewer. If a 

contemporary audience laughed at the opening storm scene from The Tempest, for example, we 

might assume that such a response detracted from the integrity of the play or suggested 

amateurish production values. While theatrical effects were extremely popular on the early-

modern stage, an early-modern audience was not consumed by verisimilitude and illusion in the 

same way as a contemporary audience is.  For example, the appearance of the stage ghost, a 
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popular effect seen in William Shakespeare’s Hamlet and Thomas Middleton’s Revenger’s 

Tragedy, was described by one playwright from the period as  

A filthie, whining ghost 

Lapt in some fowle sheete, or a leather pelch, 

Comes skreaming like a pigge half stickt.
3
 

Further, Stephen Gosson describes “many a terrible monster made of broune paper”
4
 that filled 

the early-modern stage. Given these descriptions, it is easy to imagine an audience laughing at 

such rudimentary theatrical effects.  

Beyond its criticism, however, Jonson’s prologue offers insight into some of the ways in 

which theatrical effects may have been received in early-modern England. For example, Jonson 

describes the “boys” enthralled by the sight of the “creaking” throne as it descends, and the 

fearful “gentlewomen” frightened by the appearance of squibs onstage. Jonson demonstrates the 

ways in which technology itself performs onstage. Technology performs like a surrogate actor on 

the stage, as it conveys meaning and emotional responses onto the action of the play. Jonson’s 

description actually anthropomorphizes stage technology. For example, as Jonson describes it, 

the rolled bullet “says” that it thunders, the tempestous drum “tells” you that “the storm doth 

come.” For Jonson, stage technology is inductive. In the Poetics, Aristotle criticizes the ability of 

spectacle to induce an emotional response. Like Aristotle, Jonson criticizes this inductive 

process, or the way in which theatrical effects manipulate the senses in order to produce an 

emotional response. In each effect that Jonson describes, technology induces dyads of emotion 

and effect: the descending throne produces pleasure while the squib incites fear.  

 Jonson advises his audience to avoid such programmed responses to technology. Jonson 

wants to upset the conditioned emotional responses with laughter.  He urges the viewer not to be 
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fooled, or to be drawn in emotionally, by the allure of stage effects. Rather, he encourages the 

viewer to consciously reject their ability to manipulate the emotions, and to laugh: “Which when 

you heartily doe, there’s hope left, then,/ You, that have so grac’d monsters, may like men.”
5
 

Jonson argues that such a mastery of the senses, which rises above the emotional trappings of 

technology, can elevate and transform the viewer from a monster to a man. 

A Theater of the Senses will examine the history and significance of a variety of theatrical 

effects found in Renaissance plays and masques. New or evolving stage technologies such as 

squibs, cranes, pulleys, cannons, trap doors and other apparatuses all contributed to the rise in 

popularity of what I refer to as an effects-driven “theater of the senses” in early-modern England.  

Such effects were seen all throughout early-modern English culture. Technological effects were 

a part of royal, public and university theater productions, masques, Lord Mayor’s shows, 

pageants, and Royal progressions. These early-modern theatrical effects were more than just 

visual; they affected all of the senses. The early-modern theater truly was a “theater of the 

senses”. Theatrical spectacle, such as pyrotechnics (which frequently filled the stage with fire, 

light, smoke, and heat), the “rolled bullet” and “tempestuous drum,” and the deus ex machina 

(which raised and lowered actors to and from the stage), encompassed all of the senses for the 

early-modern audience. This dissertation will examine the implications of these technological 

experiences of early-modern drama.   

Over the course of the Renaissance, theater shifts from a predominantly aural to a more 

sensual experience. The significance of this shift has been noted by theater scholars who often 

focus on the innovations of Renaissance theater technology but not the significance of such 

innovations from a scientific, cultural, or philosophical perspective.
6
  Historians and 

philosophers of science and technology have addressed the philosophical and social significance 
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of technological developments in the early-modern era, but often neglect the cultural and 

aesthetic consequences of these technologies when they become part of the theater.
7
 This project 

seeks to connect these two strands over the longer classical history of science in the precise way 

that they were connected in the Renaissance: through a study of effects on the early-modern 

stage.  

My study of theatrical effects emphasizes the phenomenological implications of early-

modern theatrical performance. For many classical and early-modern philosophers, vision was 

considered preeminent among all of the senses.
8
 Theatrical spectacle (from the Latin specto, 

spectare) is itself, obviously, primarily a visual phenomenon. However, A Theater of the Senses 

illustrates how performance technology creates a much more comprehensive and complex 

experience than that.  Each chapter focuses on ways in which early-modern theatrical effects 

either deceive the senses or create a hightened emphasis of their artificiality. 

In additional to the phenomenological study of these early-modern theatrical effects, A 

Theater of the Senses identifies the ways that each of these effects works to create a distinctly 

theatrical (and technological) epistemology.
 9

 Each chapter connects these patterns of knowledge 

production and the role of technological theater upon the senses with the rise of the “new 

science” and the study of the effects of nature. The “new science” (such as Galileo’s discovery of 

the Medician stars) is frequently unable or, in certain respects, uninterested in explaining natural 

causes in the way that Aristotelian teleology had.  Rather, it focuses on the senses and what can 

be derived from them. Early-modern theater often demonstrates the same concern.  The early-

modern “theater of the senses” aligns historically with the rise in the investigation of the effects 

of nature, and a scientific methodology which favors the phenomenology of the senses over logic 

or reason. Through a sophisticated combination of theatricality and stage effects, early-modern 
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theater is able to present strange illusions as well as to explain and demystify their causes to the 

audience. 

In describing the performance of theatrical technology, my work will follow the 

scholarship of Henry S. Turner, Elizabeth Spiller, and T.G. Bishop, who each discuss the early-

modern theater as an experimental space. Early-modern theater, “a space of semiotic and 

psychological experiment,”
10

 often hinges on investigation of sensual and technological 

experiences. Like emergent science, theater investigates and perpetuates wonder and emotion 

through the performance of particular effects. The experience of stage technology challenges 

reason through the engagement of the senses in ways akin to Bacon’s program of natural 

philosophy, Descartes’ Method, as well as the work of Galileo and others.  

There are several influences which profoundly shape these emerging technological 

epistemologies.  Foremost among these influences is the rise of Euclidian geometry, and its 

influence on the the mechanical and spatial arts, as demonstrated with the publication of Henry 

Billingsley’s English translation of Euclid’s Elements (1570) and many other technical treatises. 

Henry S. Turner has argued that  

a fundamental shift towards the mechanical and mathematical systems of thought 

that would become one of the most significant epistemological developments of the 

seventeenth century—the enduring contribution of Galileo, Descartes, Kepler and 

Newton—was also occurring in the field of early seventeenth-century literary 

discourse…this shift derived from the growing popularity of the spatial arts in everyday 

early-modern life.
11
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Both theater and the spatial arts share a process of coming to knowledge of the world through an 

artificially contrived system of representation. As a consequence, the mechanical and spatial arts 

had an important influence not only on dramatic theory, but also on practice. 

A Theater of the Senses brings together several strands of scholarly research in the fields 

of theater history, literary studies, cultural studies, and the history and philosophy of science in 

early-modern England. Several literary critics have recently brought the study of historical 

phenomenology to the forefront of early-modern studies. Bruce R. Smith’s recent work on 

acoustics,
12

 Jonathan Gil Harris’ work on olfaction in Macbeth,
13

 Elizabeth D. Harvey’s study of 

early-modern touch,
14

 and Gail Kern Paster, Mary Floyd-Wilson, and Katherine Rowe’s work on 

early-modern performance and the passions
15

 have each examined how the early-modern 

understanding of the body impacted theatrical experience (or what Joseph Roach has described 

as the “theatricalization of the body”
16

). A similar study of historical phenomenology has been 

undertaken by historians of science such as Lorraine Daston and Katherine Park, who have 

written about the experience of wonder in early-modern culture.
17

  My interest is to consider the 

role of theatrical performance, more specifically the performance of technology, in light of this 

school of criticism.  

A Theater of the Senses will enhance early-modern literary and science studies by 

connecting an artistic and scientific phenomenology through the study of “effects.” I am 

interested not simply in how certain technologies were imported into stage practice, but also in 

how the performance of these technologies was understood and experienced and the cultural and 

intellectual contexts that made those effects possible. The Renaissance theater did not work 

across a separation or disciplinary boundary between art and science, but rather amalgamated the 

two through the performance of effects. Even as I examine how technology was employed 
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onstage, I cite the influence of theatrical spectacle as an important context for the developments 

in experimental philosophy of the seventeenth century. Ultimately, I articulate the close 

affiliation between scientific experiment and theatrical performance which preceded the 

foundation of the Royal Society in England. 

There are several terms that are central to my argument that must be defined at the outset. 

The word “effect” is derived from the Latin verb efficio, which translates as “to make out, bring 

to pass, bring about, effect, cause, produce, make, form, execute, finish, complete, 

accomplish.”
18

  Although the term suggests material production, it elicits an inherent tension 

between natural and unnatural production and doesn’t distinguish between the two. There is not a 

separate word to distinguish natural from unnatural effects. The word was used classically not 

only in terms of natural effects (see Pliny’s Natural History, for example) but also artificial ones. 

For example, the word effectus translates as “an accomplishment” or “performance,”
19

 signifying 

the artificial connotations of the word. While the notion of theatrical effects can be broadly 

defined to include aesthetic response, props, voice inflection, and costumes, this study is limited 

to those sensual phenomena whose production elements are often hidden from the audience and 

which are produced artificially through mechanical or technological means.  

The history and etymology of the word mēchanē  also demonstrates the complex and 

ambiguous history of technology, especially stage technology. Classically, mēchanē was a word 

used not only to describe a scenic device implemented in Greek drama for spectacular effects,
20

  

but it also had more subtle meanings. Mark Schiefsky has noted that the Greek verb 

mechanaomai “though it sometimes means to plot or intrigue, is often used quite neutrally to 

mean prepare or contrive in a skillful manner.”
21

 In De Architectura, Vitruvius writes: “All 

machinery is derived from nature, and is founded on the teaching and instruction of the 
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revolution of the firmament.”
22

 In John Florio’s Worlde of Wordes, a dictionary first published in 

1598, the word machina is defined as “a frame, an engine, a deuise, a building, an inuention, an 

instrument. Also a conspiracie, a stratagem, a contriuing, a plot, a complot, a skaffold in 

building.”
23

 Such definitions highlight the permeable relationship between art and technology, 

the positive and negative connotations of technological performance, as well as the moral 

dimension that the implementation of machines takes on for an early-modern audience. 

Early-modern attitudes towards performance technology were largely shaped by 

medieval religious culture. The Catholic Church is one of the earliest venues for the performance 

of effects in early-modern England.  The early-modern Catholic liturgy regularly demonstrates 

the performance of effects: a script of chanted Latin, the smell of incense emanating from the 

thurible, the polyphonous sounds of the choir, the motions and gestures of the priest, and 

ultimately the transformation of bread and wine. Even the design of the church was built to force 

the viewer’s gaze upwards and to inspire awe and reverence through its massive size, artwork, 

sculptures, and stained glass windows. The aim of these effects was clearly to induce all of the 

senses into reverence and piety. While the Protestant Reformation sought to strip away many of 

these historical effects in the liturgy, the performance of supernatural effects remained an 

important cultural phenomenon to the population at large. 

Attitudes towards technology were also shaped by medieval theatrical cultural. As 

Lawrence Clopper has pointed out,
24

 the medieval era had many different terms for theatrical 

images, among them “pleyys,” “steraclis” (spectacles), and “miraclis.” A Miraculum was both a 

theatrical performance as well as “a wonderful, strange, or marvellous thing, a wonder, marvel, 

miracle.”
25

 Clopper argues that the word steraclis, on the other hand, has “a pejorative 

connotation that derives from the creation of illusions, especially of a demonic or obviously 
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wicked sort.”
26

 These conflicts between the divine and the demonic, the artificial and the natural, 

and the sacred and the secular, persist as a continual source of tension within the realm of 

performance technology throughout the era. 

As a starting point for this particular study of theatrical effects, however, I will begin 

with the reorganization of the office of the Master of the Revels in 1573. This reorganization is 

important for several reasons. Not only does it demonstrate the growing importance and 

prominance of secular drama within the public playhouses, but it also addresses the changing 

role of spectacle and technological effects as a part of theatrical performance. With the 

reorganization of the office in 1573, performance technology becomes supervised and regulated. 

The growing importance of technology is reflected in the Master’s job description below. The 

duties of the office: 

resteth in skill of devise, in understanding of historyes, in iudgement of comedies, 

tragedyes, and shewes, in sight of perspective and architecture, some smacke of 

geometrye and other things wherefore the best help is for the officers to make 

good choyce of cunynge artificers severally accordinge to their best qualitie, and 

for one man to allowe of an other mans invencion as it is worthie.
27

  

Much of the description above seems concentrated on technology and theatrical spectacle. The 

Master must have knowledge of building and construction (“skill of devise”), perspective, 

architecture, “some smacke” of geometry, and knowledge of artisans, architects and other 

“cunynge artificers.” The reorganization of the Revels office explicitly approves and officially 

sanctions an effects-driven theater. By the time of the Renaissance in England, the “new science” 

of alchemists, astronomers, and the writings of Francis Bacon are all focused on the hidden 

causes of nature. Like the practice of natural philosophy, theater is also interested in the study of 
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cause and effect. Through the inducement of the Aristotelian tragic catharsis, for example, 

theater produces natural effects: a special kind of knowledge akin to the work of early-modern 

philosophers. Yet, much more often these effects are technological. Pamela Long describes the 

ways in which experimentalists change the ways in which the natural world was understood 

through the performance of technology: “Seventeenth century experimental philosophers 

attempted to legitimate claims about the natural world by manipulating machines such as air 

pumps. Thereby they challenged traditional Aristotelian categories by bringing together techne 

(manipulation of machines and instruments) and episteme (theoretical knowledge).”
28

 Theater is 

another venue that brings together techne and episteme in this same way. In theater as in science, 

knowledge becomes either demonstrable (or refutable) through the performance of technology.  

Rather than providing a linear history, each chapter of this study focuses on a distinct 

theatrical effect such as pyrotechny (Chapter One), the artificial rock (Chapter Two), the stage 

ghost (Chapter Three), and the deus ex machina (Chapter Four). Further, each chapter articulates 

patterns or processes of coming to knowledge through the performance of technology and effects 

such as embodied knowledge (often described as “maker’s knowledge”), skepticism, iconoclasm, 

and finally a heightened, metatheatrical consciousness of stage technology and illusion. 

Chapter One provides a study of pyrotechny that demonstrates the changing 

understanding of technology on stage and more broadly within early-modern English culture. 

Specifically, I describe the history of pyrotechnical effects in terms of their transition from the 

category of the praeternatural to the natural. Pyrotechny comes to represent not only an 

embodied knowledge of technology but all of nature itself. I argue that Christopher Marlowe’s 

Doctor Faustus (1604) illustrates anxieties over the transition of that knowledge from 

supernatural to natural (human) sources. While Marlowe’s Doctor Faustus seems to look back to 
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the medieval theatrical tradition, my argument demonstrates the way in which the play’s use of 

pyrotechny actually reflects changing attitudes towards technology and experimental culture.  

In Chapter Two, I examine the performance of technological effects within the court 

masque, arguably the most technologically-infused performance genre in early-modern England. 

I describe the ways in which perspective informs ideology (and simultaneously creates 

ideological problems) within the performance of the court masque. The chapter distinguishes 

between the differences in the performance of technology in print and in performance. This 

chapter focuses on the importance of perspective. I discuss the inability of performance 

technology to enforce the King’s absolutist ideology though a variety of problems of perspective. 

Specifically, I trace the history of the artificial rock effect from its appearance in the non-extant 

Knight of the Burning Rock, to the masques of Henry Davison and Ben Jonson, and, finally, to 

the royal gardens at Richmond in the designs of Solomon de Caus. I articulate ways in which this 

transition demonstrates a changing understanding of artificial effects. Finally, this chapter 

articulates the unique experience of technology within print. I compare the printed descriptions 

of technological effects in the masques of Ben Jonson and Thomas Campion in order to 

articulate competing attitudes toward technology at court. For those unable to attend court 

masques, the printed court masque performs, and shapes attitudes, in ways very different from 

performance.  

Chapter Three examines the profound influence of Reformation iconoclasm in shaping 

the culture of technological effects as demonstrated in Shakespeare’s Hamlet. First, I articulate 

the importance of the iconoclast movement (as exemplified by the Rood of Boxley story) in 

creating an overall attitude of skepticism towards mechanical effects. Next, I articulate a 

repeated pattern of illusion and disillusionment throughout Shakespeare’s Hamlet (as it appears 
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in the ghost scenes, the “Hecuba” scene, and the “Mousetrap” scene) in order to demonstrate the 

ways in which theatrical technology participates in what Huston Diehl has described as the 

“emerging Protestant aesthetic.” I argue that Shakespeare’s Hamlet illustrates a new kind of 

theatrical epistemology within the tradition of what Bruno Latour describes as “iconoclash.” 

Hamlet’s repeated emphasis on the untrustworthiness of the senses, as well as his ambiguity 

towards the performance of technology and the effects of theater, shares many similarities to 

Latour’s definition of “iconoclash.” 

Finally, Chapter Four discusses the particular history of mechanical wonder and the 

heightened awareness which such an experience creates through metatheatricality. My final 

chapter traces the performance of technology in light of shifting category of wonders during the 

early-modern period, as articulated by Daston, Park and others. I describe a distinct brand of 

mechanical wonder as exemplified in the early-modern theater. I discuss Shakespeare’s repeated 

use of the deus ex machina effect in his later plays (Winter’s Tale, Cymbeline, and The Tempest) 

as examples of such wonder. Specifically, I uncover Shakespeare’s concerted effort to create a 

distinctly theatrical, mechanical form of wonder through a heightened, metatheatrical 

consciousness in his audience through the performance of stage technology. The mechanical 

brand of wonder on display Shakespeare’s later plays reflects the burgeoning culture of 

mechanical wonder also at work in the experimental culture of the seventeenth century. 

As Katherine Park and Lorraine Daston have written, “the history of science does look 

different when organized around ontology and affects rather than around disciplines and 

institutions”
29

  A Theater of the Senses presents such a history based upon the experience of 

theatrical effects in early-modern English culture. Pamela H. Smith argues, “Artists/ artisans, 

then, helped constitute the aims and methods of the study of nature, articulating a new kind of 
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authority for nature. The examination of art and science thus helps us to see that art and artisans 

were fundamental (but not exclusive) motors of the Scientific Revolution.”
30

 A closer 

examination of the history of theatrical effects reveals the profound influence that theatrical 

technology and performance had on the history of English culture.  
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CHAPTER ONE 

FROM STAGECRAFT TO SCIENCE:  PYROTECHNICAL EFFECTS IN  

EARLY MODERN ENGLAND 

Introduction 

Like many technological innovations of the Renaissance, pyrotechny originates in a much 

earlier time and place. Gunpowder can first be traced to ninth century China.
31

  From their 

origins, fireworks were used both for war and for public performance. One of the earliest western 

manuscripts on the subject, Feurwerk zu Ernst und Schimfe (ca 1530),
32

 written by Franz Helm, 

reflects the dichotomous nature of this new technology in its title. Several publications 

throughout the seventeenth century (by gunners such as Francis Malthus, Robert Norton and 

John Babington) give this art a new sense of prestige and cultural significance.
33

 In his 

dedicatory epistle to Pyrotechnia (1635), John Babington describes the dual nature and benefits 

of pyrotechnology: 

And to that end I have bestowed some time and expence, as my occasions and 

ability would permit, in the practice of Artillery and Fire-workes , wherein though 

I have chiefly aymed at such conclusions as might be usefull against an enemy in 

the field, yet these halcyon dayes of peace and tranquility, which through the 

goodnesse of God we have so long enjoyed, have given mee occasion to invent 

and practice such also as these following: which howsoever they may seeme to 

serve only for delight and exercise, yet as by the handling of these there may bee 

gained knowledge in the natures and operations of the severall ingredients and 

their compositions; so the due consideration of  the ordering of them may excite 
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and stirre up in an ingenious minde, sundry inventions more serviceable in times 

of warre.
34

 

Babington’s description above emphasizes not only the practical but also the aesthetic appeal and 

value of pyrotechny. He articulates the uses of pyrotechny not merely for war but also for 

pleasure. While his inventions may only seem “to serve for delight and exercise,” he emphasizes 

an important relationship between their enjoyment and their employment for more practical 

purposes of war.  Most importantly, he articulates a new kind of knowledge which pyrotechny 

produces. Specifically, he argues that “the handling of” such materials produces “knowledge in 

the natures and operations of the severall ingredients and their compositions.”
35

  Babington’s 

epistle creates an important link between material production and knowledge production. Such 

knowledge, according to Babington, is produced through the bodily experience and experiment 

with such technology. The epistemological model that Babington articulates, which scholars 

describe as the “maker’s knowledge” tradition, has been linked to both the theatrical and 

scientific traditions of the early-modern period.
36

  Pyrotechny, which was a popular part of both 

the English theatrical tradition as well as the early experiments of the Royal Society, 

demonstrates an important link between both worlds.  

Pyrotechny was an integral part of theatrical performances throughout Europe beginning 

in the medieval era.
37

 The first written description of performance fireworks in the west can be 

traced to the year 1379.
38

 The earliest effects arose within church performances of mystery plays. 

One performance, before the bishop’s palace in the city of Vicenza in 1379, vividly demonstrates 

pyrotechnical effect as well as the audience’s reaction to it: 

There was a flash and a loud thunder-clap, and straight away there descended 

down this rope the image of a shining dove. Almost all fell to the ground in terror 
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and amazement, beseeching God in hymns and chants that the holy spirit should 

descend upon them according to the prophesies.
39

  

In their earliest European incarnations, fireworks were used in performances like this to reify the 

powers of the supernatural: either divine or demonic. A witness to another performance in 

Florence in 1439 describes the experience in the following way:  

In the meantime, a fire comes from God and with a noise of uninterrupted thunder 

passes down three ropes towards the middle of the scaffold, where the prophets 

were, rising up again in flames and rebounding once more, so that the whole 

church was filled with sparks.
40

 

The effects described above use technology to represent divine phenomena, and seem, at the 

same time for the audience, to provide an instance of it. The church setting further shapes the 

audience’s experience of this technology as something fundamentally supernatural.  

 In settings beyond the church, pyrotechnical effects also convey a level of divine 

authority to spectators. In his Briefe and True Report of the New Found Land of Virginia (1588), 

Thomas Harriot describes “wildefire woorkes” among many other spectacles shown to the 

Native Americans of the new world: “that they thought they were rather the works of gods then 

of men…Whereupon greater credite was giuen unto that we spake of.”
41

 Mysterious 

pyrotechnical effects could be utilized by the church as well as explorers of the new world in 

order to create wonder, command respect, demonstrate mastery of nature, and to assert divine-

like authority. 

 By contrast, at the end of the seventeenth century, fireworks were used in experiments to 

explore and better understand strange natural phenomena such as meteors and lightning. Like the 

theater itself, these experimental “performances” utilize mimesis in order to understand the 
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workings of nature.
42

 Both scientific experimentalism and the performance of theatrical effects 

are concerned with mimetic performance through the use of technology. The founding of the 

Royal Society and the rise of experimental practice fundamentally change the nature of this 

mimetic performance and the spectator’s experience of such technology. For example, Peter 

Shaw reflects the transformation of pyrotechnical performance in his Chemical Lectures  (1734): 

Many natural Phenomena, such as Earthquakes, Thunder, 

Lightning, Vulcanos, the Aurora Borealis… &c. are 

imitable and explicable by chemical Experiments, 

particular Mixtures, and explosive Powers.
43

  

For Shaw, pyrotechny is used to demonstrate and understand natural phenomena. In Shaw’s 

experiments, unlike the medieval performances described above, pyrotechny is used to imitate 

the natural, not to represent or instantiate the supernatural. Shaw’s description also suggests 

another important difference between public performances of pyrotechny and scientific 

experiments: scientific experiments are performed not merely to imitate nature but also explicitly 

to produce knowledge.  Shaw argues that the Aurora Borealis and other natural phenomena are 

“imitable and explicable” (emphasis added) through chemical experiments with pyrotechnics. 

The relation between imitation and explication which Shaw describes above becomes an 

important new epistemological model of the early-modern period.  

An Emerging Technology; A “New” Philosophy 

Over the course of the Renaissance, pyrotechny undergoes important shifts in terms of 

both its aesthetic and epistemological value. This chapter focuses on the transition of 

performance pyrotechny from the realm of the supernatural to the natural, and from the 

experience of spectatorial wonder to scientific scrutiny. I trace the evolution of pyrotechnical 
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effects from medieval theatrical performances to the kind of natural experiments that Shaw 

describes in the quote above. Finally, I articulate the ways in which the experience of theatrical 

pyrotechny enacts an epistemological shift that can be seen as part of a much broader cultural 

transformation over the course of the Renaissance.  

The rising popularity of theatrical effects throughout the seventeenth century corresponds 

with a greater scrutiny and skepticism towards the sources and meanings of such effects as well 

as the ability of the senses to navigate between art and nature. Using two quite distinct case 

studies which employ pyrotechny, Christopher Marlowe’s Doctor Faustus (written near the end 

of the sixteenth century) and several Royal Society experiments (from the latter half of the 

seventeenth century), I clearly demonstrate this shift.   

One of the most pervasive and popular pyrotechnical devices throughout early-modern 

England was the squib. In multiple references from the early-modern period, squibs are 

described in relation to children. Jonathan Bate writes that “It is well knowne that every boy can 

make these.”
44

 Roger Bacon describes squibs in his Opera Majus.  

We have an example of these things in that children’s toy 

which is made in many parts of the world, viz. an 

instrument made as large as the human thumb. From the 

force of salk called saltpetre, so horrible a sound is 

produced by the bursting of so small a thing, viz. a small 

piece of parchment, that we perceive it exceeds the roar of 

strong thunder and the flash exceeds the greatest brilliancy 

of the lightning.
45
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The squib (sometimes referred to as a serpent, rocket, or fizgig)
 
often produced a quick, 

bright burst of flame, a powerful stink, and an unpredictable trajectory of motion.
46

  

Philip Butterworth describes the squib as “a firework that squirmed erratically to produce 

a fizzing shower of sparks that sometimes ended in a small report.”
47

 Squibs produce an 

awful smell through the detonation of gunpowder inside the squib. This detonation 

produces a powerful physiological response in audiences.  

The squib was one of many different pyrotechnical effects that could be found onstage 

throughout the early-modern period. In their Dictionary of Stage Directions in English Drama, 

1580-1642, Alan Dessen and Leslie Thomson list over seventy references to fire effects used in 

performances from the period.
48

  The following passage between Ioculo and Frisco in The 

Maydes Metamorphosis (1600) describes the experience of the squib for an early-modern 

audience. 

 Io.  

I marry: this takes fier like touch powder,  

And goes off with a huffe.  

Fris.  

They come of crick-cracks, and shake their tayles like a squib.
49

  

In the passage above, Ioculo compares Frisco’s witty responses to squibs.  The exchange gives 

us a very complete portrait of the experience of a squib, from the motion resembling the wagging 

of a tail, the sounds of the effect, which goes off with a “huffe” and a “crick-crack” and finally, 

the quickness and reactiveness of the explosion, which is suggested in the colloquial term for 

gunpowder, “touch powder.”  
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Squibs and other fire effects produced a multi-sensory experience for the audience. They 

emitted light, sound, smoke, smell, and heat. Sebastian Serlio describes the pyrotechnical 

lightning effect in the following passage of his First Book of Architecture (1611): 

you must draw a piece of wyre ouer the Scene, which must hang downwards 

whereon you must put a squib couered ouer with pure gold or shining lattin which 

you will: and while the Bullet is rouling, you must shoote of some piece of 

Ordinance, and with the same giuing fire to the squibs, it will worke the effect 

which is desired.
50

 

While squibs were used to imitate natural effects like thunder and lightning onstage, they were 

also often used to produce supernatural effects as well. Pyrotechnical effects were frequently 

associated with the devil in early-modern performance. Specifically, fireworks could be found 

protruding from the orifices of devils in stage productions.
51

  Also, in his prologue to The Devil’s 

Charter (1607), Barnabe Barnes describes the appearance of a devil out of “sulpherous smoke 

and lightening.”
52

   

In addition to this complex sensory experience, squibs also produced a wide array of 

emotional and intellectual responses in early-modern viewers: surprise from their sudden burst of 

light, uncertainty from the source of their light and sound, fear of the direction in which the fire 

will move, excitement from the sudden and abrupt motions, distaste from the noxious smell, and 

perhaps even wonder and curiosity at their creation or the ways in which they could be 

implemented to imitate natural phenomena.  

Physical and emotional responses to the ephemeral effects of performance are difficult to 

historicize and are frequently lost within the historical transmission of the literary text. 

Occasionally, texts themselves provide clues to such responses. Ben Jonson, for example, 



21 

 

criticizes the way in which squibs were used to “make afeard/The gentlewoman.”
53

 Yet, there is 

very little historical record of the reception of such early-modern stage effects. Scholars such as 

Bruce R. Smith, Pamela H. Smith, Mary Floyd-Wilson, Gail Kern Paster and Katherine Rowe 

study phenomenological responses to various stimuli in early-modern England.
54

 Bruce Smith 

defines this field of study as “historical phenomenology,” a discipline which closely examines 

bodily response in the process of knowledge construction. 

Such a way of knowing recognizes the embodiedness of 

historical subjects and attends to the materiality of the 

evidence they have left behind at the same that it 

acknowledges the embodiedness of the investigator in the 

face of that evidence.
55

   

Smith’s methodology insists on a physiologically-centered approach to the study of the early- 

modern era. Smith emphasizes the body within the processes of knowledge construction in 

historical and cultural studies. Such an approach is central to the “new philosophers” as well. 

How does our body influence our knowledge of a subject? What role, if any, does the body play 

in the construction of knowledge? While these questions were less important to Aristotelian 

philosophers, they were very important to the experiements of Gilbert, Galileo and Boyle. Their 

work with the magnet, the telescope, and the air-pump, respectively, forces the early-modern 

subject to question his or her phenomenological response to the technological experience which 

their devices produced.  

In his essay, “The Smell of Macbeth,” Jonathan Gil Harris studies the historical 

phenomenology of pyrotechny. Harris argues that responses to staged pyrotechnical 

effects “were not just physiologically conditioned, but implicated within larger cultural 
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syntaxes of olfaction and memory.”
56

 Harris articulates a complex network of cultural 

attitudes which accompany the physiological response to the smell of gunpowder onstage 

in the wake of the ill-fated Gunpowder Plot. Harris’ argument establishes an important 

link between the senses and memory that would have informed early-modern 

performances, as well as, more broadly, all technological experiences within early-

modern culture. However accurate his argument may be, Harris’ outline for a historically-

conditioned, sensory- induced memory response to gunpowder fits one of the “idols” that 

Francis Bacon warned against in his Novum Organum. Many other important kinds of 

physiological and emotional responses to pyrotechny exist beyond the historically-

localized and politically charged responses that Harris imagines.  

Theater technology exemplifies the rise of what Pamela Smith describes a kind of 

maker’s knowledge, which she defines as “artisanal epistemology.”
57

  The work of Henry S. 

Turner directly links this new model of epistemology to the early-modern theater. He argues that 

during the Renaissance, 

Renaissance men of letters are beginning to regard poetics and especially the 

theater, as a distinctive way of coming to knowledge about metaphysical 

principles, about society, and about human action, and not simply as a matter of 

philology, grammar and style. And they arrive at this new epistemological 

approach to poetics, surprisingly enough, not simply by reading classical authors 

but by comparing it to practical geometry, early-modern technology, and the 

mechanical arts that were flourishing around them.
58

 

Turner describes a “distinctive way of coming to knowledge” and specifically a “new 

epistemological approach” which emerges out of the early-modern theatrical tradition. This 
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tradition, according to Turner, develops out of the practices of practical geometry, early-modern 

technology, and the mechanical arts in much the same way as the “maker’s knowledge” tradition 

does.  Turner articulates different ways in which the early-modern stage demonstrates new 

patterns of knowledge such as “projective intelligence” which he describes in the plays of 

Middleton and Jonson, or the “precise and measured spatial sensibility” as found in  

Shakespeare’s King Lear.
59

 Turner’s work further discusses the connection between practical 

geometry and staged drama as “performative mode of knowledge”
60

 and a “practical mode of 

knowledge through representation.”
61

 In these ways, the performance of theatrical effects also 

produces new kinds of knowledge and new ways of thinking.  

Turner’s analysis of the patterns of knowledge production on the early-modern theater is 

very closely aligned with Babington’s descriptions of the value of pyrotechny. Unlike Harris’ 

description of a kind of affective memory response to technology, Turner articulates different 

ways in which early-modern drama imitates the mechanical arts and other practical spatial arts in 

order to produce a new kind of knowledge for the early-modern viewer. The patterns of 

knowledge production that Turner describes are based on spatial relationships and can all be 

linked back to Babington’s descriptions of the art of pyrotechny, which produces a “precise and 

measured spatial sensibility” through its employment of geometry. Further, Babington describes 

a kind of “projective intelligence” in the ways in which pyrotechny “may excite and stirre up in 

an ingenious minde, sundry inventions more serviceable in times of warre.” Theatrical 

performance imitates the process of knowledge production that Babington describes. 

Such epistimologies which Turner and Smith describe (and Babington also describes in 

his Pyrotechnia) are greatly influenced by the work of Francis Bacon. In The New Atlantis, his 

utopian model for modern science, Bacon envisions a tradition through which knowledge must 
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be experienced, tested and produced through the body, rather than acquired through Aristotelian 

deduction. Pamela H. Smith argues that Bacon’s ideas develop out of the maker’s knowledge 

tradition, in which “certainty could be extracted from nature through bodily experience. Such 

experience leads to scientia or theory.”
62

  

The notion that pyrotechnical effects could help to produce new knowledge is an idea 

that Babington and Bacon share. This new relationship is produced through the mediated, but 

direct sensory exposure to technological effects. Pyrotechnological effects produced on the early-

modern stage model the kinds of experiments that will be produced by the Royal Society.  

Theatrical performances and scientific experiments share not only an interest in the manipulation 

of nature, but also each creates an equally important sensory experience for an observer to 

explore the liminal territory between nature and humanity that technology operates within.  

Bacon, himself, articulates the importance of the senses in this new model of knowledge 

production. In his preface to the Novum Organum, he demonstrates not only an important shift in 

the role of the senses but also the importance of skepticism in his new model of knowledge 

production.  

Now my plan is as easy to describe as it is difficult to effect. For it is to establish 

degrees of certainty, take care of the sense by a kind of reduction, but to reject for 

the most part the work of the mind that follows upon sense; in fact I mean to open 

up and lay down a new and certain pathway from the perceptions of the senses 

themselves to the mind.
63

 

Bacon seeks to formulate a “certain pathway” in which knowledge travels directly from the 

senses to the mind and bypasses the prejudices, or “idols,” of thought. He seeks to avoid the 

process of Aristotelian deduction (what he describes as “anticipations,”) and, rather, seeks to 
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ground the formulation of knowledge directly from sensory experience. In his Valerius 

Terminus, Bacon writes:   

There are and can be only two ways of searching into and discovering truth. The 

one flies from the senses and particulars to the most general axioms, and from 

these principles, the truth of which it takes for settled and immoveable, proceeds 

to judgment and to the discovery of middle axioms. And this way is now in 

fashion. The other derives axioms from the senses and particulars, rising by a 

gradual and unbroken ascent, so that it arrives at the most general axioms last of 

all. This is the true way, but as yet untried.
64

 

Bacon articulates two ways to discover truth. The “other” way, which Bacon espouses above, 

“from the senses and particulars,” requires testing and skepticism of the information provided by 

the senses. Skepticism is an important part of Bacon’s new project for the construction of 

knowledge. First, he describes “a kind of reduction” which is the rejection “for the most part the 

work of the mind that follows upon sense.” Bacon wants to question the work of the mind, or the 

various “idols” which he later describes. In his New Atlantis, he creates a fictional workshop 

which observes and studies the workings of natural effects. While the Protestant reformers seek 

to destroy certain “graven” images and suppress the technologies which produce them (such as 

the theater), Francis Bacon’s new philosophy seeks to embrace technology as part of his new 

knowledge project.  

Despite Bacon’s skepticism, he does not reject technologically-mediated experiences, 

like pyrotechny, which might deceive or contradict the senses. Rather, he promotes the study of 

all kinds of technological effects. In the fictionalized Salomon’s House from The New Atlantis, 

Bacon advocates for a real collection of knowledge which includes the many products of 
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technology: “We represent all ordinance and instruments of war, and engines of all kinds, and 

likewise new mixtures and compositions of gun powder, and wildfires burning in water and 

unquenchable. Also fireworks of all variety both for pleasure and for use.”
65

 All of these effects, 

both natural and artificial, are studied together.  In his New Atlantis, Bacon describes  

houses of deceits of the senses; where we represent all manner of feats of 

juggling, false apparitions, impostures, and illusions, and their fallacies. And 

surely you will easily believe that we have so many things truly natural which 

induce admiration, could in a world of particulars deceive the senses, if we would 

disguise those things and labor to make them seem more miraculous. But we do 

hate all impostures and lies, insomuch as we have severely forbidden it to all our 

fellows….that they do not show any natural work or thing adorned or swelling, 

but only pure as it is, and without all affectation of strangeness.
66

 

In the passage above, Bacon addresses the problems of the senses directly. He articulates a new 

context within which natural phenomena can be seen, “without all affectation of strangeness.” 

Essentially, he is defining an important new phenemonology of technological effects which 

would come to define not only the Royal Society but the theater as well. 

 With the resurgence of skepticism in the latter half of the sixteenth century,
67

 Bacon’s 

own work begins to question the nature of what Aristotle described as a phenomenological 

“accident.” For Bacon, this transition, as described in the following passage from the Novum 

Organum, challenges the very nature of experience: “which if taken as it comes, is called 

accident; if it is deliberately sought, is called experiment.”
68

  Bacon’s writing encourages a new 

culture of technological experiment, or what Peter Dear describes as a “contrived event,”
69

 

throughout the seventeenth century.      



27 

 

 The transition from the technological “accident” to the “experiment” marks a 

fundamental change in the understanding of natural phenomena and the senses. While 

“experience” is the crucial element for Bacon’s new model of knowledge production, experience 

must be marked by skepticism, and not marred by the “idols.”  Whereas medieval squibs were 

often used to create a devotional attitude in spectators, the pyrotechnical effects of the early-

modern theater produce physiological skepticism. Skepticism was the crucial ingredient for 

theatrical effects in the transition from mysterious wonder to the fodder for scientific 

investigation.  

Alchemical Roots: Pyrotechny and the Search for Causes 

Much of the mystery surrounding early-modern pyrotechnics can be traced to its 

alchemical roots. The history of fireworks is closely aligned with that of alchemy.  Fireworks 

originated in the hands of artisans and alchemists. John Dee, J.B. van Helmont and George 

Starkey all called their alchemical art “pyrotechny.”
70

  One of the earliest books on fire effects, 

the Liber Ignium, written by Marcus Graecus c. 1225 A.D. is a book of secrets which contains 

various recipes for fire effects such as flying fire and an incendiary javelin.
71 

 In England, in his 

deliberately secretive reference to “Greek fire,” Roger Bacon describes the recipe for 

pyrotechnical effects as a mixture of saltpetre, sulpher and “luro vope vir con vitri.” The power 

of such a combination, Bacon wrote, could “make it both to thunder and and to lighten.”
72

  

Although he never wrote about pyrotechnics specifically, the work and philosophy of 

Paracelsus is also closely allied to pyrotechny. Gunpowder contains two of the principle 

Paracelsian elements (sulphur and a form of salt). Paracelsus, a unique figure in the history of 

science, wanted to reform the Aristotelian teleology and the study of medicine and nature 

through a theory of three principle elements (mercury, sulphur and salt) which contain “the force 
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and power of all perishable things.”
73

 Paracelsus sought to study and understand nature at an 

elemental or chemical level rather than through Aristotle’s highly influential theory of forms. It 

is precisely this kind of investigation, through the mixture of substances, that originally produced 

gunpowder.  

Both alchemy and pyrotechny were used to better develop knowledge of natural causes. 

In each case, chemical causes for natural phenomena were explored. Thomas Norton, in his 

Ordinall of Alchimy (published in 1652), writes: 

 Avoide your Bokes written of Receipts, 

 For all such Receipts are full of Deceipts; 

 Trust not such Receipts, and lerne well this Clause, 

 Nothing is wrought but by his proper Cause: 

 Wherefore that Practise falleth farr behind 

 Wher Knowledge of the cause is not in minde
74

 

Another Paracelsian ideal which is shared in the study of pyrotechnics can be found in the link 

between of the imitation and the knowledge of nature. This link was embraced by many early-

modern thinkers and practictioners, from Francis Bacon to Paracelsus to the gunner John 

Babington and the chemist, Peter Shaw. The ideal model for such a link, according to Paracelsus, 

can be found in the work of artisans. Paracelsus explained the difference between experience and 

theory in the passage below: 

Scientia is inherent in a thing, it is given by God; 

experientia is a knowledge of that in which scientia is 

tested…For example, the pear tree has scientia in itself, and 

we who see its works have experientia of its scientia. Thus 
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we pass on knowledge through experience as that same tree 

has perfect scientia in itself.
75

 

In the early-modern era, the power to create such experientia lies in the hands of artisans. The 

theater, like the pear tree described above, also produces a kind of scientia through experientia. 

The theater audience, witnessing the effects of nature, is like those who see the fruits of the pear 

tree.  Pamela Smith argues that “In the early-modern period, specialist knowledge about 

manipulating nature to create effects was the province of artisanal practitioners. The results of 

their knowledge are visible in their works of art.” Smith is primarily concerned with the visual 

arts, but for the art of theater this particular methodology proves much more problematic. Since 

the effects, themselves, have been lost to history, the physiological response to such effects, the 

“historical phenomenology” that they imply, can only be traced through textual analysis and 

limited historical accounts. 

Squibs on Stage: Doctor Faustus 

Pyrotechnical performances undergo an enormous transformation throughout the early-

modern period. Not only does the setting for these types of performances change (from the 

sacred church, to the secular theater, to the skeptical laboratory), but the cultural attitudes 

towards such phenomena also change drastically. The rise of the Protestant Reformation, along 

with philosophical skepticism, produces very different attitudes and experiences of pyrotechnics. 

For much of the early-modern period, pyrotechnical effects are understood as 

preternatural phenomena. Such phenomena undergo an enormous transformation according to 

Lorraine Daston.  Daston describes this transformation as “the gradual naturalization of the 

preternatural in the early-modern period.”
76

 Daston describes the transformation of the class of 

phenomena known as the “preternatural” from the medieval era to the late seventeenth century.  
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Daston explains that, by the end of the sixteenth century, the preternatural, (which she describes 

as the “twilight zone between the natural and the supernatural,”) is often ascribed to the working 

of the devil.
77

 My first case study, Marlowe’s Doctor Faustus, will examine pyrotechnical effects 

within the context of the preternatural. My second case study, several Royal Society experiments 

involving pyrotechny, will demonstrate the latter stage that Daston describes.
78

 

  The demonization of preternatural phenomena is the earliest stage of process which 

Daston describes. According to Daston, “To simplify the historical sequence somewhat: first, 

preternatural phenomena were demonized and thereby incidentally naturalized; then the demons 

were deleted, leaving only the natural causes.”
79

 It is through this transformation that what was 

once seen as divine miracles or demonic illusions suddenly become categorized as natural 

phenomena, and become the source of scientific investigation. Faustus’ transformation over the 

course of the play, as he begins to question and engage with such phenomena, marks a 

significant step in the development of empirical science outside the world of the play.  

Doctor Faustus is the most spectacular of the plays of Christopher Marlowe. Sir John 

Melton describes the play’s spectacle in great detail in Astrologaster, or The Figure-Caster 

(1620): "A man may behold shagge-hayr'd Devills runne roaring over the Stage with Squibs in 

their mouthes, while Drummers make Thunder in the Tyring-house, and twelve-penny Hirelings 

make artificiall Lightning in their Heavens."
80

 While these spectacular effects are often read 

within the context of the earlier morality play tradition, from a performance angle, Marlowe’s 

play is actually looking forward to a very different kind of relationship with technology.  

 Through its employment of technology, Doctor Faustus illustrates the power over nature 

transferred from supernatural to human sources -- a very real anxiety of the early-modern period. 

While many readers discuss the magic in the play, critics have not addressed the way in which 
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technology functions in order to literally enact such anxieties upon the senses.  Through magic, 

Faustus is given the power to control nature in a way that is reminiscent of Prospero in 

Shakespeare’s The Tempest. Prospero describes his own powers over nature in the following 

passage from 5.1.   

I have bedimm'd 

The noontide sun, call'd forth the mutinous winds, 

And 'twixt the green sea and the azured vault 

Set roaring war: to the dread rattling thunder 

Have I given fire and rifted Jove's stout oak 

With his own bolt; the strong-based promontory 

Have I made shake and by the spurs pluck'd up 

The pine and cedar
81

 

Like Faustus, Shakespeare’s Prospero enacts the complete power over nature that magic affords 

him. In the passage above, Prospero describes his ability to cause an eclipse, to raise storms, to 

cause thunder and lightning, and to uproot trees “by the spurs.” Like Marlowe’s play, 

Shakespeare’s Tempest addresses anxieties concerning the human control of nature through “art” 

or magic. Although Prospero and Faustus both renounce their magic by the end of their 

respective plays, the actions of Ralph and Caliban, the comic villains, present the threat that such 

power over nature might fall into the wrong hnds.  

Beyond the similarities in plot, however, I also want to draw a connection between the 

theatrical representation of magic within the world of Marlowe’s and Shakespeare’s play and the 

literal enactment of that magic, through technology, upon the audience. For Faustus, magic 

represents a force that can be used to understand and test the limits and powers of nature. In the 
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same way that Prospero uses magic to “bedim the noontide sun,” Faustus uses his magical 

powers to understand the motions and limits of the universe, as the following speech from 

Wagner describes. 

Learned Faustus 

To know the secrets of Astronomy 

Graven in the book of Jove's high firmament, 

Did mount himself to scale Olympus' top. 

Being seated in a chariot burning bright, 

Drawn by the strength of yokey dragons' necks, 

He now is gone to prove cosmography.
82

  

 Just as magic allows Faustus to “prove cosmography” and to question the limits of the natural 

world, the performance of pyrotechnology within the play allows the audience to question the 

causes and effects of such natural phenomena.  

Throughout the play, magic and technology represent embodied knowledge (or what 

Pamela Smith describes as an artisanal epistimology) for both the character of Faustus and for 

Marlowe’s audience. Through his command of nature, Mephistophilis represents this kind of 

knowledge, and Faustus imitates this same kind of knowledge through his conjuration of spells. 

These spells, when spoken, become embodied or enacted. Like an alchemist, Faustus gains the 

power to transform substances through his magic.  

I charge thee to return, and change thy shape. 

Thou art too ugly to attend on me. 

Go and return an old Franciscan friar; 

That holy shape becomes a devil best.
83
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Faustus’s stage magic is not magic at all, but it is rather “magical” effects enacted through stage 

technology. For the audience, the effects of magic and the effects of technology become one and 

the same. Pyrotechny, like magic, is represented literally as the handiwork of the devil. 

Mephistophilis and his devils embody the technology of fire frequently thoughout the play. John 

Melton’s eyewitness account, for example, describes devils running across the stage “with squibs 

in their mouthes.” We see several other examples of the embodiment of fire throughout the play. 

In Scene 9 of the A-text, after Robin reads a spell against the Vintner, Mephistophilis enters, and 

“sets squibs at their backs.”
84

 When Faustus signs his contract with Lucifer, Mephistophilis 

enters holding “a Chafer of Fire.”
85

 In 4.3, “Mephistophilis [enters] with fire-workes; they set 

upon the Souldiers and driue them out.”
86

 In another example, pyrotechny is literally embodied 

in the “hot whore:”
87

  The stage direction of the A-text reads, “Enter with a diuell drest like a 

woman, with fier workes.”
88

   

Later in the play, through his “magic,” Faustus himself gains this  embodied power over 

fire (or the technology of fire). In Scene 7, for example, he and Mephistophilis attack the friars 

with fireworks.
89

 In this moment, the power over nature, or merely the technological effect, has 

been transferred from Mephistophilis to Faustus. Kristin Poole argues that “the play transforms 

the metamophic metaphor into a mode of physical reality.”
90

 For some in the audience, the squib 

effects described above may demonstrate the power of magic, yet the real magic is the 

technology which produces such effects for the audience.  

There are several other examples of pyrotechnical effects (or references to pyrotechny) 

throughout the play. For example, in 1.2 of the B text, Faustus’s first spell produces a dragon 

onstage.
91

  Dragons had long been used in pyrotechnical shows from medieval times to represent 

overcoming supernatural forces, and they were also a familiar symbol of alchemy. Another 
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example can be found in scene 19, with the “ever-burning” chair that descends onto the stage. 

The Bad Angel describes the chair in the following passage. 

This euer-burning chaire, 

Is for ore-tortur’d soules to rest them in. 

These, that are fed with soppes of flaming fire, 

Were gluttons, and lou’d only delicates.
92

  

While there is no historical evidence to suggest whether or not fire was actually used in this 

effect, it is intriguing to imagine the “ever burning chair” actually ablaze, and the early-modern 

theatre would have had the capability to produce such an effect.
93

 The same is true of the “hell 

mouth” effect which appears at the end of the play when “Hell is discovered.” The flames and 

smoke of hell are repeatedly represented onstage through the visual representation of the “ever 

burning chair,” the “hell mouth” as well squibs and other pyrotechnical effects. 

 Faustus’ magic represents a kind of techne. It stages an experiential kind of knowledge.  

Magic, like technology, is a craft which produces experiential knowledge .  

O what a world of profit and delight, 

Of power, of honor, of omnipotence 

Is promised to the studious artisan? 

All things that move between the quiet poles 

Shall be at my command. Emperors and Kings, 

Are but obeyed in their several provinces: 

Nor can they raise the wind, or rend the clouds; 

But his dominion that exceeds in this, 

Stretcheth as far as doth the mind of man.
94
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Like the magician, the stage technician also had power over nature, to “raise the wind, or rend 

the cloud,” through the creation of lightning storms with pyrotechnics. Faustus’ engagement with 

magic, like the audience’s engagement with pyrotechnical effects, is itself a kind of techne: that 

is, a new kind of experiential knowledge, rather than knowledge produced by logic or reason. In 

his opening monologue, Faustus rejects other pursuits, such as the law, medicine, and divinity, 

for their deficiencies in either logic (as in divinity) or praxis (medicine). Yet, magic combines for 

Faustus both knowledge and experience. Theatrical technology, such as pyrotechnics not only 

represents, but enacts a new kind of experiential knowledge. Through their experience of 

pyrotechny, the audience shares in this new experiential model of knowledge production.  

At the end of the sixteenth century, when Marlowe’s Faustus was first performed, 

technology was often experienced as a kind of magic: mysterious, secret, and unable to be 

understood. But by the end of the next century, through the frequent performance of 

pyrotechnical effects within the public theater, as well as the publication of various pyrotechnical 

treatises and the introduction of pyrotechnical experiments as part of the Royal Society, 

pyrotechny becomes less associated with the power of devils and more associated with the 

workings of nature.  

By the second half of the seventeenth century, the “new” philosophy becomes consumed 

with effects-driven experiments of the Royal Society. Several of these experiments involved 

pyrotechnics. The Royal Society is founded on the Baconian principle of “investigating the 

effects of nature.” Simon Werrett describes this transformation of the new philosophy as “the 

scientific practice of modeling nature.”
95

 Pyrotechnics becomes a performance in and of itself, as 

in the fort holdings and other courtly spectacles. Fireworks become a performance of nature to be 

studied, observed, and, more importantly, understood. Faustus represents the experiential 
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knowledge and mastery of technology and nature. The study of pyrotechny demonstrates a new 

kind of bodily knowledge in which nature itself becomes the performance. In this new paradigm, 

it is nature, rather than merely the playhouse, which has become a new “theater of effects.” 

“A kind of natural gun-powder”: The Transformation of Pyrotechny 

In Christopher Marlowe’s Doctor Faustus, pyrotechny not only represents and 

demonstrates the working of nature, but the performance also allows viewers to question certain 

natural phenomena. The pyrotechnical experiments of the Royal Society in the latter half of the 

seventeenth century demonstrates a similar epistemological pattern. Through the imitation of 

natural phenomena, fireworks and other theatrical effects produce a new kind of experiential 

knowledge. The experiments of the Royal Society perform the same kind of effects under the 

category of science. Originally, such imitation was feared, and not shared widely, as we see from 

Roger Bacon’s enigmatic reference to the ingredients of gunpowder. Over time, however, 

fireworks develop from secretive, illicit, uncontrolled, and unlicensed phenomena to open, 

controlled, geometrical, royally-sanctioned phenomena.  

The publication of technical treatises like John Babington’s Pyrotechnia, or A Discourse 

of Artificiall Fire-workes (1635) is an important part of the historical transition of pyrotechny 

that Lorraine Daston describes. Babington’s title takes great care to emphasize the “artificiall” 

quality of  pyrotechnical effects. The reader would be further reminded of this peculiar 

phenomenological status with the running header, “Artificiall Fire-workes,” which can be found 

on every other page of the book. The category of “artificiall” is a vexed ontological status for 

many early-modern philosophers.
96

 In this case, Babington’s (or his printer’s) repeated emphasis 

on the artificial quality of fireworks serves not only to separate these phenomena from the divine 

or the demonic, but also from the category of the natural. Despite Babington’s repeated 
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emphasis, by the end of the seventeenth century, fireworks come to be seen as “natural” 

phenomena. In a letter written in 1696, the mathematician John Wallis writes that 

Thunder and Lightning are so very like the Effects of fired Gun-Powder, that we 

may reasonably judge them to proceed from the like Causes. The violent 

Explosion of Gunpowder, attended with the Noise and Flash, is so like that of 

Thunder and Lightning, as if they differed only as Natural and Artificial; as if 

Thunder and Lightning were a kind of natural Gun-powder, and this a kind of 

artificial Thunder and Lightning.
97

  

Wallis’ description above serves to illustrate the vexed ontological status of pyrotechny. Wallis’ 

description of thunder and lightning as “a kind of natural gun-powder” and pyrotechny as “a kind 

of artificial Thunder and Lightning” demonstrates the contested classification of the phenomena. 

Wallis describes the important connection between the effects of nature, and the ability of 

technology to imitate those effects. Throughout much of the seventeenth century, scientists 

would strive to understand the workings of nature through the performance of artificial effects 

such as through those produced by pyrotechny.   

Many great philosophers of the early-modern era are connected with pyrotechnical 

experiments, and with using pyrotechny as an analogy to explain the physical workings of the 

universe. Cardano, Drebbel, Sennert, Gassendi and Newton all believed that gunpowder could be 

used to explain how meteors work.
98

 Beginning in the sixteenth century, many natural 

philosophers use fireworks as a way to explain meteors. William Fulke’s Meteors (1563) 

illustrates the natural phenomena that meteors produce by comparing them to pyrotechny. In one 

passage, he compares certain meteors to fireworks “of wonderful length” which explode “like 

squibs that are cast into the ayre, saving that they move more swiftly than any squibs.”
99
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Johannes Kepler describes the motion of comets with the language of pyrotechnics.
100

 Similarly, 

pyrotechny frequently helped to describe the origin of thunder, as seen in the passage from 

Wallis above. In describing the fireworks display for the princess Elizabeth to the Elector 

Palatine in 1613, one spectator describes the “blowes….(which) fell like Thunder-Clappes, 

enforcing lightning.” In these examples, pyrotechny helps to better explain, understand, and 

reproduce natural phenomena.
     

Robert Boyle published a report of an experiment using pyrotechny in April 1673 entitled 

Experiments, Touching the Relation betwixt Flame and Air. And about Explosions. His use of 

pyrotechny seeks to identify pyrotechnical causes as mechanical rather than as alchemical. 

He describes the pyrotechnical process in the following passage: 

Diverse of the phaenomena may be derived from the greater or lesser measure, 

wherein the compositions partake of it…gunpowder itself owes its aptness to be 

fired and exploded to the mechanical contexture of more simple portions of 

matter, nitre, charcoal and sulpher; and sulpher itself, though it be by many 

chemists mistaken for an hypostatical principle, owes its inflammability to the 

convention of yet more simple and primary corpuscles.
101

 

Not only was the language of pyrotechny used as an analogy for describe the workings of nature, 

but pyrotechny also came to demonstrate those workings more clearly. Fireworks could also be 

used not only to describe, but to imitate the forces of nature.  For example, in the early years of 

the Royal Society, Dudley Palmer, Lord Brouncker, Robert Hooke, William Molyneux, Dennis 

Papin, Johann Daniel Kraftt, and Frederick Slare all performed experiments using elements of 

pyrotechny. 
102
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With the founding of the Royal Society, pyrotechnical effects would be demonstrated not 

merely for spectacle and wonder, but also for the production of knowledge. Echoing Babington’s 

earlier claim about the value of fireworks, Thomas Spratt, in his History of the Royal Society, 

writes that “Things which now seem miraculous, would not be so, if once we come to be fully 

acquainted with their composition and operations.”
103

 Spratt’s History completes the transition of  

pyrotechny from preternatural to natural by describing pyrotechny as  an“inartificial process.”
104

 

For Spratt, pyrotechny is not a representation or instance of the divine or the demonic; rather, it 

becomes a window into the natural world and the processes of nature.  

 In the 1670s, Royal Society experiments use pyrotechny in a variety of ways to explore 

and better understand the processes of nature.  Johann Daniel Kraftt ignited gunpowder with 

phosphorus, and Frederick Slare performed similar experiments.
105

  These experiments involving 

pyrotechny were often performances; however, these were a very different kind of performance 

than the ones described in Vicenza in the fourteenth century. Beginning in the 16
th

 century, 

magicians and alchemists had used fireworks to imitate the stars and meteors.
106

  After the 

founding of the Royal Society, these experimental performances continue; some pyrotechnical 

performances were even shown over dinner. Frederick Slare describes one such experiment 

which creates “sparkling and fiery bodies” that  “throw up such fiery Balls, like so many 

stars…and continue to burn for some time to the great pleasure of the Spectator.”
107

 Another 

pyrotechnical performance that Slare creates is described by John Evelyn in a diary entry in 

December 1685 as “an experiment of a wonderful nature,” which produces “divers suns and stars 

of real fire, perfectly globular, on the sides of the glas, and which there stuck like so many 

constellations, burning most vehemently, and resembling stars and heavenly bodies.”
108

  These 

were performances meant to explain and illustrate the workings of nature. 
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These latter experiments embrace technology and seek to uncover and understand the 

workings of nature, rather than merely to provide examples of it. These later Royal Society 

experiments seek to understand nature through imitation, much in the same way that Aristotle 

first articulates mimesis as the mode of dramatic representation. These pyrotechnical experiments 

are in fact “performances,” but they are no longer seen as artificial.  

   Ultimately, the experiments of the Royal Society help to transform “the unnatural” and 

“artificial” performance of pyrotechny into the realm of the natural. What were once seen as 

supernatural “accidents,” or merely theatrical effects, become the groundwork for exploring the 

natural world.  These performances lay the groundwork for an important new relationship to 

technology and nature. Pyrotechny offers a better understanding of astronomy, explosions, and 

other natural phenomena.  The experience of such technology becomes not mere spectacle, but 

an important new model for the production of knowledge.  Ultimately, the effects of theater 

become the effects of nature. By the end of the seventeenth century, pyrotechnical effects 

produce a profoundly different way of seeing, experiencing, and understanding the relationship 

between nature and technology.  
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CHAPTER TWO 

“ALL FISH AND NO WATER”: 

PROBLEMS OF PERSPECTIVE AND IDEOLOGY IN THE COURT MASQUE 

Introduction 

The masque is a unique early-modern performance genre which integrates art, 

technology, music, poetry and dance most often within a royal or aristocratic setting. Masques 

are also unique for their frequent topical interest in science and experimental practice.  As early 

as 1555, masques presented for Queen Elizabeth include characters dressed as astronomers.
109

 

Similar examples can be found in the seventeenth-century masques of Ben Jonson, Samuel 

Daniel, Thomas Campion and others. Ben Jonson focuses on the subject of alchemy in Mercury 

Vindicated from the Alchemists at Court (1616). Jonson’s Mercury Vindicated is similar to his 

play The Alchemist (1612) for the ways in which it enacts a kind of experiment, turning the stage 

into a scientific laboratory.
110

 Motifs, themes and images from horticulture and gardening are 

invoked in masques such as Samuel Daniel’s Tethys’ Festival (1610) and the Masque of Flowers 

(performed in 1614).  

In addition to the employment of scientific allusions and imagery, the court masque is 

further distinguished by its generic interest in the performance of technology. Mechanical, 

hydraulic, and geometric principles produce various technological effects through the use of 

engines, pulleys, counterweight systems, perspective drawings, and automata. These 

technological effects grow tremendously popular throughout the early-modern period and 

become particularly more sophisticated in the court of Charles I.  

While focusing on the masque as the pre-eminent example of court technological 

performativity, this chapter will situate the Stuart masque within a much broader culture of 
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technology which includes fountains, grottos, clocks, telescopes, mirrors, and various other 

automata. I will articulate some of the ways in which the masque influences the reception of 

other forms of court technology, just as other forms of early-modern technology influence the 

development and reception of the masque genre.  This chapter also considers another important 

instrument of technological performativity at court: the printing press. In The Illusion of Power 

(1975), Stephen Orgel links theatrical illusion to the performance of state authority.
111

 However, 

as this chapter will demonstrate, the idealization (or merely the illusion) of monarchical power 

becomes more easily codified through the printing and dissemination of masques, rather than 

through their actual performance. Printed masques successfully reify the king’s absolutist 

policies and perspective in ways that performance technology cannot.  

Taking Stephen Orgel’s definitive reading of the genre in The Jonsonian Masque (1965) 

as my point of departure, this chapter considers the reception history of the masque from three 

distinct perspectives: the author, the spectator, and the reader. I will articulate three important 

claims. First, I will demonstrate that while many of the technological effects of the Stuart 

masque were not actually new, the context in which these effects were performed was new, and 

this new historical context reflects important cultural and philosophical shifts of the seventeenth 

century. Secondly, citing historical diaries and correspondence, I will explore frequent 

discrepancies between a court audience’s experience of technological effects in performance and 

the authorial descriptions of such effects in print in order to demonstrate vexed, competing 

experiences of technology. Through an examination of the masque in its printed form, I will 

point to inherent tensions between the experience of masque technology in print and 

performance. Finally, I will demonstrate ways in which the performance of court technology 
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ultimately contributes to the complex political and social climate of seventeenth-century Stuart 

court culture.  

The Critical Landscape 

The history of the English court masque has been chronicled by historians and literary 

scholars such as E.K. Chambers, Allardyce Nicoll and John Astington.
112

 However, the most 

important and influential scholar of the masque over the past forty years has undoubtedly been 

Stephen Orgel. Many studies and readings of the masque genre over the past four decades can be 

traced to the influence of Orgel’s definitive work, The Jonsonian Masque (1965).   

Three important arguments serve as the basis for Orgel’s ground-breaking study. Orgel’s 

reading of the masque is mainly ideological. First, he articulates a strict neo-Platonic context in 

which the masque was meant to be read. Second, he argues that the masque successfully 

represents James I’s idealized policies of absolutism, and finally he articulates the importance of 

the king’s perspective in understanding the overall effect of the masque.  Orgel’s reading of the 

genre has widely influenced all subsequent scholarly readings. He argues that “the production of 

the masque was, in a certain sense, the form, the outward shape of Jonson’s text; it was the 

medium through which his invention had to be expressed and the way in which his audience had 

to perceive it.”
113

 Orgel’s study focuses on the king as the ideal or “proper” viewer of the courtly 

masque.
114

  He argues that the Stuart masque presents a “single unified structure,” and the court 

itself becomes “transformed” from the presentation of this idealized allegorical form.
115

  

In a theater employing perspective, there is only one focal point, one perfect point 

in the hall from which the illusion achieves its fullest effect. At court 

performances this is where the king sat, and the audience around him became a 

living emblem of the structure of the court.
116
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Orgel’s reading presents a unified, hegemonic picture of royal authority based on the perception 

of the king’s absolute power. James, himself, was keenly aware of the problems that multiple 

perspectives might present to the unified picture of a monarch’s rule, and he sought to squash 

such potential problems in his introduction to Basilikon Doron (1599):  

for Kings being publike persons, by reason of their office and authoritie, are as it 

were set (as it was sayd of old) upon a publique stage, in the sight of all the 

people; where all the beholders eyes are attentivelie bent, to looke and pry in the 

least circumstance of their secretest drifts.
117

   

Aware of the dangers that multiple perspectives can have, he sought to control such diverse and 

dissenting opinions. James argues that the “Hydra of diverselie enclined spectators” must be 

attacked with “plainesse.”
118

 Through its lavish spectacle and costumes, however, the court 

masque achieves anything but “plainnesse.” Several eyewitness accounts of the masque 

demonstrate the difficulty the genre has in achieving this goal of a singular perspective. 

More recently, scholars have begun to expand upon Orgel’s work based on more 

phenomenological and less ideological readings of the genre. For example, in his book The 

Human Stage: English Theatre Design 1567–1840 (1988), John Orrell begins to deconstruct the 

multiple perspectives that are at work in the later designs of Inigo Jones. Rather than presenting a 

unified, singular perspective as Orgel describes, Orrell suggests that Jones’ designs develop over 

time to incorporate multiple perspectives within his painted backdrops. Painted backdrops 

develop in visual complexity throughout the Stuart monarchy, reaching an apotheosis of 

technical sophistication and financial extravagance in William Davenant’s Salmocida Spolia 

(1640). Orrell describes one of Jones’ scenic perspective designs for Salmocida Spolia, the last 

masque presented at the Stuart Court before the onset of the civil wars, as a “a riot of 
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confusion.”
119

 In this case, Jones’ design mirrors the chaotic culture of the Stuart court as it 

descends into war. 

Like Orrell, other critics such as Barbara Ravelhofer also explore aspects of the masque 

performance with a more acute focus on phenomenology and reception history.
120  

Ravelhofer 

describes the masque as a “complex assault upon the five senses.”
121

 Further, she argues that  

No study cuts to the essential question of what it means for a performer to act in a 

dimly illuminated, illusionistic setting. How visible were the dancers? How did 

they relate to their scenic environment? What colors and lights did seventeenth-

century spectators see in an indoor theater? How might a masque performance 

differ from its verbal account? How might spectacle work across language 

barriers? Did dance and costume play a special role here?
122

  

Ravelhofer questions many different ways in which phenomenology affects understanding within 

the masque genre. For example, Ravelhofer considers how the actual performance conditions 

(lighting, sound, and color) might interfere with or diminish the ideology which James sought to 

enforce. Although mechanical technology is not a focus of her study, mechanical effects present 

scholars with another important area for phenomenological investigation.  

Several historians have addressed the role of masque phenomenology on the historical 

conflicts at court. Peter Holbrook, David Lindley and Martin Butler each describe ways in which 

the fractured culture of Stuart court politics affect the reception of the masque.
123

 Butler 

describes how competing interests at court present conflicting perspectives and competing 

interests within the masque itself. In The Stuart Court Masque and Political Culture (2008), 

Butler argues that literary criticism of the masque genre (largely influenced by Orgel), such as 

the classification of the form into a “masque/anti-masque” dichotomy, has greatly limited 
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historical readings of the masque experience. Butler describes the masque as a much more 

complex “negotiation” (or dialogue) between multiple factions within the court setting. Butler 

suggests ways in which the masque seeks to manage a variety of competing perspectives and 

agendas at court, “arousing and discharging anxiety, encouraging identification between 

spectator and monarch, and endeavoring to create a climate of consensus and confidence.”
124

 

Butler’s argument helps to define the ways in which the masque does not simply enforce the 

king’s perspective on the rest of the court, but rather often seeks to present counsel to him. 

Rather than defining the genre within the limiting, new historicist, “subversion/ 

containment” model, Butler points to ways in which Stuart masques frequently seem 

“contradictory, unresolved, or embarrassed.”
125

 Performance technology frequently creates some 

of these contradictions, conflicts and fissures through its inability to enforce an idealized 

perspective. Instead of presenting “the living emblem” that Orgel describes, the performance of 

masque technology, in fact, frequently forces the audience to question their perspective, and to 

see its effects as unnatural and problematic.   

All of these arguments, taken together, help to stress the complex and nuanced network 

of problems surrounding the performance of technology within the Stuart Court.  Masque 

technology can be understood simultaneously as attempting to present a coherent image of an 

absolutist ideology while frequently undermining such an image in performance. Recent studies 

on the reception history and phenomenology of the Stuart masque focus more on the complex, 

multivalent, political and social networks in which technology functioned, and which competed 

with the ideologically unified image of the court that James I sought to present.  
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From Artificial Rocks to Garden Grottos 

Inigo Jones was the most important and innovative figure in the development of masque 

technology throughout the seventeenth century. Jones’ introduction of the machina versatilis, or 

turning machine, allowed for scene changes to happen smoothly and without a visible source of 

the movement. Likewise, the machina ductilis, a system of sliding shutters (or moving “flats”) 

on floor grooves, could similarly affect the scene changes without any apparent source of 

motion.  Jones’ employment of these seemingly self-moving machines, as well as his perspective 

drawings, literally changed the ways in which court audiences observed nature through 

technology onstage at the same time in which the work of Galileo, William Gilbert and others 

begin to foster a new interest in observing the effects of nature offstage.   

Many scholars credit the introduction of perspective scenery within early-modern masque 

design for creating an important epistemological shift in early-modern culture. Erwin Panofsky 

argues that perspective design helps to systemize or objectify space, which is “nothing other than 

a concrete expression of a contemporary advance in epistemology or natural philosophy.”
126

 Yet, 

the technological sophistication of the Stuart masque had its roots in the Elizabethan court. John 

H. Astington argues that Inigo Jones’ masque designs can be understood as “a development of a 

certain kind of staging begun in the Elizabethan period, rather than as a completely novel break 

with the past.”
127

 Although Jones’ masques made important epistemological and theatrical 

contributions to Court culture, his designs were not entirely new. 

The first Jacobean masque took place in Whitehall in 1604, but records indicate an 

elaborate mechanical design for a production in the very same location thirty years earlier.
128

 

Anyone attending Elizabethan masques in December 1574 would have seen some familiar 

technology in Whitehall during the reign of James I. For the Christmas Revels of 1574-75, John 
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Rose built a device for the “Stere of a clowde” and like wise a “Soon in the clowde” that could 

be uncovered with pulleys.  Such a device is again seen in the Stuart masques such as Jonson’s 

Hymenaei (performed 1606) and Carew’s Coelum Britannicum (1634). 

The cloud device is not the only effect which crosses over from Elizabethan to Stuart 

Court performances. In this chapter, I will focus on a different theatrical device which was 

extraordinarily popular throughout the Renaissance, yet has received very little critical attention: 

the artificial rock.
129

 The scenic rock effect is important not only for its pervasiveness and 

popularity throughout the era, but also for the ways in which it reflects other forms of technology 

at court. Like perspective scenery, this popular theatrical effect changed the way in which both 

art and nature would be perceived. Found in both indoor and outdoor settings (from masquing 

hall, to playhouse, to royal gardens), the effect grows tremendously in sophistication (to 

eventually incorporate elaborate automata and fountains into its design) and forces audiences to 

negotiate the vexed line between artificial and natural.  

The artificial rock effect was first devised and built for a court performance as early as 

1579. It frequently appears in masque designs of Inigo Jones throughout the early seventeenth 

century and eventually transitions from masquing halls into the royal gardens of Greenwich and 

Richmond in the form of the Italian-influenced grotto designs of Salomon de Caus. Although de 

Caus never designed a masque, and only worked briefly in England, his career is perhaps one of 

the most influential (and overlooked) in terms of masque technology. Tracing the history of the 

artificial rock to include the garden designs of de Caus allows me to articulate the influential role 

which masque technology had on the development of other forms of technology, as well as on 

the important connections between art, technology and nature that are also at the root of the new 

philosophy. 
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The earliest appearance of the artificial rock effect can be traced to an anonymous play 

entitled The Knight in the Burning Rock first performed in 1579 by Warwick’s Men. Although 

the playtext has not survived, we know that several spectacular effects were associated with this 

rock. Financial records indicate that this was quite a complex device which required “Longe 

sparre poles of ffure,” “peeces of Elme cut compasse,” “Lead for the chaire of the burnyng 

Knight,” as well as “Aquavite to burne in the same Rock,” and “Rosewater to Alay the smell 

thereof.”
130

 The audience’s response to The Knight in the Burning Rock has not been recorded, 

but we can judge the success of its titular effect from frequent reappearance throughout the 

drama and masques of the period.  

Another incarnation of the rock device is found in Francis Davison’s The Masque of 

Proteus and the Adamantine Rock, performed in March of 1595 and published in the Gesta 

Grayorum (1688).  Before the masque begins, we learn that, in exchange for his freedom, 

Proteus has offered the Prince of Purpoole his adamantine rock from its hiding place “under 

Th’artik pole.” Proteus, however, first challenges the Prince to bring him to a place “which in 

attractive virtue should surpas/ The wonderous force of his Ir’ne drawing rock.”
131

 The prince 

agrees, and as collateral offers himself and his men, who are imprisoned inside the rock. When 

the masque begins, the rock has been brought to the court of Elizabeth, and, while the Prince and 

his knights are locked inside the rock, Proteus and the Prince’s Squire debate the virtues of the 

adamantine rock in relation to the Queen. Proteus is, of course, convinced that the queen’s 

strength and beauty is beyond the rock’s powers, and agrees to release the Prince and his knights 

from the rock at the masque’s end.    

Enid Welsford describes Davison’s masque as “a turning-point in the history of the 

masque” for the way in which it anticipates the Jonsonian form.
132

 Davison’s masque further 
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demonstrates growing interest in natural philosophy within the masque genre. Howard 

Marchitello argues that “emergent culture of early-modern science, that, while distinct in its 

specificity, is nevertheless deeply implicated in the literary culture of the period.”
133

 Ultimately, 

the growth and development of masque technology mirrors a growing cultural interest in 

scientific experimentalism and the study of natural phenomena. 

Through its engagement with and performance of technology, the Masque of Proteus 

directly mimics the experimental and empirical processes that come to define the scientific 

culture of the seventeenth century. Davison’s masque presents a magnetic rock which operates as 

an experimental device in the same way that Gilbert’s magnet and Galileo’s telescope come to 

test assumptions about the natural world.
 
Both the masque and the experiments of the Royal 

Society investigate the effects of nature. Davison’s masque metaphorically does so by comparing 

adamantine to the Queen, but also literally demonstrates the effect at the end of the masque. The 

adamantine rock’s transformation enacts technology’s power over nature in the same way that 

garden grottos demonstrate such technological wonders and the power to manipulate the effects 

of nature.    

Davison’s rock effect extols the natural qualities of leadership and true direction 

embodied in Queen Elizabeth, “Excellent Queen, true Adamant of Hearts.”
134

  Proteus’ speech 

declares the natural effects of the magnetic rock. 

What needeth words where great effects proclayme  

Thattractive virtu of Th’adamantine rock  

wch forceth yron yt all things els comands,  

Iron of mettals prince by auncient right  

Though factious men in vayne conspire to seat  
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Rebellious golde in his usurped throne.  

This sturdie mettall of such strength and vse,  

Disjoynd by distance of th’whole Hemispheare,  

Continually with trembling aspect,  

True-subiect like eyes his dread soverayne.  

Thus hath this Load-stone by his powerfull touch  

Made th’Iron needle Load-star of ye world,  

A Mercury to point the gainest way
135

 

Davison personifies the loadstone as a “prince” with “powerfull touch” who is in battle with 

“rebellious golde.” The first line exemplifies the “great effects” of nature that render words 

useless; “Thattractive virtue” of adamantine technology is that it renders speech unnecessary, 

thereby removing all dissent.  

Further, the rock creates a spectacular effect which reinforces the transforming and 

unifying power of nature. In the passage above, the “natural” qualities of Elizabeth mirror the 

natural effects of technology. For Davison, royal power and technological power are both a 

reflection of natural primal power. The masque presents the spectacular effects of nature in the 

image described below.    

  When these Speeches were thus delivered, Proteus, with his bident  

  striking of Adamant, which was mentioned in the Speeches, made  

  Utterance for the Prince, and his seven Knights, who had given them-  

  selves as Hostages for the performance of the Covenants between the  

  Prince and Proteus, as is declared in the Speeches. Hereat Proteus,  

  Amphitrite and Thamesis, with their Attendants, the Nymphs and  
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  Tritons, went unto the Rock, and then the Prince and the seven  

  Knights issued forth of the Rock, in a very stately Mask, very richly  

  attired, and gallantly provided of all things meet for the performance  

  of so great an Enterprize. They come forth of the Rock in Couples,  

  and before every Couple came two Pigmies with Torches.
136

   

The ability for the actors to enter and exit the rock at the end of the masque anticipates the 

grottos of the seventeenth century. The interpretive possibilities and implications of this effect 

are quite complex. Is this a “natural” transformation or an artificial effect? The image of nature 

(the rock) transforming substances seems to echo the work of the alchemists. Although Stephen 

Orgel argues that this effect may have been achieved through the use of scena ductilis, rather 

than an actual rock device, my research shows that the technology and device would have 

already been in place (from the performance of The Knight in the Burning Rock) to create such 

an effect with an artificial rock device. 

The artificial rock appears repeatedly in Stuart masques including Samuel Daniel’s The 

Vision of the Twelve Goddesses (1604), Jonson’s Lord Haddington’s Masque (1608), Chapman’s 

Middle Temple masque (1613), Daniel’s Tethys’ Festival (1610) and Thomas Carew’s Coelum 

Britannicum (I634). With its enormous popularity, the device moves from masquing hall to the 

professional theater in plays such as Field and Fletcher’s collaboration, Four Plays, Or Moral 

Representations in One. In his Middle Temple masque (1613), which itself has an impressive 

effect involving an artificial rock, Chapman opens with Plutus exclaiming: “Rockes? Nothing 

but Rockes in these masking devises? Is invention so poore shee must needs ever dwell amongst 

Rocks?”
137

 The rock became so popular that it was employed in many different ways throughout 

the period. 
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Often time, the spectacle of the artificial rock involved changing its shape or literally 

splitting apart. In Jonson’s Lord Haddinton’s masque, in one of the most dramatic moments of 

visual spectacle, Vulcan exclaims “Cleaue solid Rock, and bring the wonder forth!” at which 

point, as Jonson describes it,  

with a loud and full musique, the Cliffe parted in the midst and discovered an 

illustrious Concave, fill’d with an ample and glistering light, in which an 

artificiall Sphere was made of silver, eighteene foot in the Diameter, that turned 

perpetually.
138

   

Allardyce Nicoll suggests that this effect is the first time Inigo Jones experimented with the 

scena ductilis.
139

 This effect, with its perpetual motion machine, reflects some of the other kinds 

of technological wonders that could also be found in the grottos of Europe. Further, this effect 

demonstrates a symbiotic-like relationship between the performance of masque technology and 

other forms of technology at court.
140

   

The career of Salomon de Caus is another example of that symbiosis. De Caus’s career 

links grotto technology to that of the masque. His designs begin to influence masque designs in 

1610. Samuel Daniel’s Tethys’ Festival (1610) includes a direct invocation of (or allusion to) the 

fountain and grotto designs of Salomon de Caus.
141

 The masque, designed by Inigo Jones, 

reproduces a grotto and fountain onstage explicitly illustrating the mutual influence of masque 

and garden technology. Further, the image of Orpheus in Campion’s Lord’s Masque (1613) 

appears in Book II of de Caus’s Les Raison des Forces Mouvantes.
142

 Jerzy Limon argues that 

the fountain that appears in The Masque of Flowers (1614) may also be a reproduction of a De 

Caus design.
143

 Although de Caus’ career has largely been critically neglected, these three 
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examples demonstrate the important connections between garden and fountain designs and 

masque technology.  

Several important implications can be drawn from the influence between the technologies 

of the masquing hall and the garden. This relationship demonstrates important developments in 

the history of performance technology.  One important difference, for example, is the location of 

the technology. In the masquing hall, the central area of the room is reserved for dance, while the 

technology used for scenic effects is often pushed to the far end of the room, furthest away from 

most of the spectators. In the garden, however, grotto technology is often centrally located, and it 

allows for much closer access and inspection by viewers. Also, dim lighting and smoke within in 

masquing halls frequently made such effects difficult to see. In the garden, viewers are allowed 

to approach the effects, in full daylight, and closely investigate the effects of nature, and the 

ability of technology to harness and manipulate the forces of nature.   

The popularity of the artificial rock effect has a lasting impact on the ways in which 

performance technology is experienced and understood.  Like pyrotechnics, these effects 

vacillate between the categories of “artificial” and “natural” in terms of the way that they are 

seen, experienced and interpreted. As the artificial rock becomes popular in gardens from the 

period, it begins to incorporate principles of natural philosophy, as well as wonderfully theatrical 

effects. Blurring the line between art and nature, the introduction of the artificial rock as part of 

masque technology is part of a much broader cultural transition which allows the masquing hall 

to become “naturalized.” More interestingly, perhaps, with the introduction of this same 

technology into the garden, we see technology become the center of focus, and the performance 

of nature its main effect. In other words, we see nature (specifically the performance of nature) 

“theatricalized.”
144
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Problems of Seeing and Hearing 

Unlike Stephen Orgel, Lauren Shohet argues that the Jacobean masque can be read more 

diversely than merely for its political or instrumental value. She argues that the masque is “more 

ambiguous, more supple, and more profoundly interpretable than a notion of text as instrumental 

criticism allows.”
145

 Not only are lighting instruments problematic for audiences, but also the 

seating arrangements frequently create sightline problems as well. Such logistical performance 

problems had a devastating impact that shaped the efficacy of the political and ideological effect 

of masque.  

The reception history of masques often involves this kind of ideological dexterity. 

Eyewitness accounts often describe not only a political “negotiation,” as Martin Butler describes 

it, but a phenomenological one as well. Despite the difficulty of recovering and recreating the 

material conditions of these “insubstantial pageants,” the authors of the masques and their 

audiences have left a wealth of details which allow scholars the opportunity to piece together the 

historical phenomenology of the genre.  

A study of the historical phenomenology of the Stuart masque reveals a complex 

performance experience. Specifically, the masque creates visual problems for a Stuart audience 

which ultimately challenge rather than reify royal authority over the senses. These problems of 

seeing are intimately tied to the technology which produces such problems. In Vanities of the 

Eye: Vision in Early-modern European Culture, Stuart Clark describes a pervasive culture of 

visual skepticism within early-modern culture.
146

 Clark’s argument places theatre among many 

other disciplines (such as magic, art, religion, and witchcraft) which challenge the senses. 

Scholars of the masque such as Stephen Orgel and Roy Strong articulate a Platonic reading of the 

genre (the intended reception) in which audience becomes what they see, while actual journal 



56 

 

entries and eyewitness accounts (the received history) describe a very different performance 

experience. Roy Strong suggests that “Inigo Jones’ work for the Caroline Court depended on an 

acceptance that seeing was believing, that the stage pictures he created had both a philosophical 

meaning and a moral force, and that in projecting illusions he was at the same time presenting a 

Platonic reality.”
147

 Strong goes on to argue that a masque “celebrates the power of the rational 

mind in controlling the physical world.”
148

 In Aurelian Townshend’s Tempe Restored (1632), 

masques are described as “analogies.” They are “Ideas made apprehensible, visible, real.”
149

 

Court masque technology actually contributes to a more objective and skeptical viewing 

experience that Stuart Clark describes.   

One of the visual problems the masque audience experienced was the introduction of the 

scena ductilis effect. Ben Jonson’s Oberon was the first masque to extensively use scena ductilis 

(side wing) technology. Scena ductilis effects were first introduced at the court of Richmond for 

the masques of Prince Henry.  Roy Strong argues that Prince Henry’s festival masques are a 

different sort: “They were the products of the demands of quite different people with quite 

different preoccupations.”
150

 They demonstrate “new ambitions in the arts as well as in 

politics.”
151 

 According to Martin Butler, Prince Henry’s masques attempt to create a new agenda 

for the Stuart Court and to differentiate the prince from his father. The audiences at Richmond 

were forced to literally see the masque in a different way, and included different technology to 

facilitate this new way of seeing. This new way of seeing, however, also caused problems for 

some of the audience. One bewildered spectator described the moving scena ductilis effects like 

books of shelves jutting out from a library.
152

  

While we often associate these effects with elaborate visual deception, the truth is that in 

the case of the masque, as with any early-modern theatrical performance, seating location 
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tremendously impacts what the audience member sees and how he or she understands the 

performance. Seeing and hearing a court masque was a challenging experience. Several plays 

from the period, including Shakespeare’s Midsummer Night’s Dream and Tempest, suggest that 

court performances and masques were frequently interrupted by talking.
153

 Historical lighting 

was very dim, and sound did not always carry very far within the masquing halls. Similarly, the 

seating arrangements within the court masque present unique sight problems for many in the 

audience. Because of the seating arrangements for Masque of Blackness (1605), Sir Dudley 

Carleton’s description below indicates a very strange unintended visual effect: 

There was a great Engine at the lower end of the Room, which had Motion, and in 

it were Images of Sea-Horses with other terrible Fishes, which were ridden by 

Moors: the Indecorum was, that there was all Fish and no water.
154

  

Jonson’s description of “waues” in the published version of the masque
155

 appears to Carlton as a 

great engine, ruining the illusion of the effect. Another English courtier speaks with disdain 

towards the spectacle of The Masque of Blackness “which I saw not, nor harkened after 

further.”
156

 

In Orazio Busino’s account of Ben Jonson’s Pleasure Reconciled to Virtue (1618), he 

writes “because of my poor vision, I could not form an accurate judgment from afar, and I 

referred myself in everything to my colleagues.”
157

 While this account may merely demonstrate 

Busino’s vision deficiencies, one assumes that many other nearsighted spectators would have 

had a similar experience in the masquing hall. The Earl of Worcester admitted in a letter to the 

Earl of Shrewsbury that he didn’t understand Daniel’s The Vision of the Twelve Goddesses, 

“w(hi)ch wyser than myself doe not understand.”
158

 Whether mere gossip, misperception, or 

misunderstanding, several masque viewers express dissatisfaction with, and bewilderment at, 
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masque performances. One viewer clearly did not see the majesty of the Stuart court reflected in 

Jonson’s Pleasure Reconcild to Vertue. 

it came so far short of the expectacion & M. Inigo Jones has lost in his reputacion 

in reguard some extraordinary devise was looked for (it being the Prince his first 

Mask) and a poorer one was never sene
159

     

Finally, in terms of conflicting perspectives, it is important to point out that technology was often 

experienced and interpreted differently based on cultural background. One Venetian ambassador 

praised Campion’s Lord’s Masque for the way “certain stars danced in the heavens by a most 

ingenious device.”
160

 Yet, Orgel argues that the Italian response and love of spectacle varied 

greatly from the English courtiers who if “they took notice of new devices at all, they did so 

merely to declare their lack of interest in them.”
161

 Such differences of perspective, or ways of 

seeing technology, as described above, demonstrate just a few of the many political, cultural and 

practical considerations that created a diversity of experiences and perspectives in relation to the 

technology of the court masque. 

Scientific Experimentation and New Ways of Seeing 

  As we see with the introduction of scena ductilis technology,  the Stuart masque 

incorporates new ways of seeing and investigating nature. Masque technology is very similar to 

the designs found in court gardens. Designers such as Inigo Jones and Salomon de Caus create 

masque and grotto designs which become a staging ground for the theatricalization of nature. 

Garden automata integrate artistic and scientific performance in a manner similar to the court 

masque. The scenic innovations of Inigo Jones, along with the work of many other Stuart Court 

technicians and designers, such as Cornelius Drebbel, Constantin De’ Servi and Salomon de 

Caus, can be understood within this wider context. In the following section, I articulate the 
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connections between the court masque and the royal garden, and the ways in which such 

developments in court technology were predicated on new ways of seeing and thinking about 

nature.  

There are several connections between garden and masque technology. Not only do the 

actual technologies occasionally overlap, but masques also are frequently set in artificial garden 

scenes and even occasionally performed in actual gardens.
162

 Jennifer Nevile has argued
 
that 

“principles that underlaid the design of grand gardens in Europe also underlaid the construction 

of choreographies.”
163

 While Renaissance choreography strived to give the effect of order, 

technology was often implemented to create disorder, or chaos, as when characters are frightened 

by the descent of gods or when rocks split open to uncover the “hidden” secrets of nature. Such 

disorder can be seen in the fog and sounds of scene shifts. The effects create both aural and 

visual disorder and confusion. Another important connection between masque and garden 

technology can be seen in terms of perspective. While most critics of the masque focus on the 

important innovation of the perspective scenery, Nevile’s research argues that the court dances 

were in fact designed to be seen from all sides, like the Renaissance garden itself.  

The experience of the Renaissance garden would have been very similar to the court 

masque. In fact, both masque and garden often capitalized on the mystery of the Italian grotto. 

The grotto effect was one of the most popular and reoccurring effects in Renaissance masque and 

gardens. Both garden and masque technology share a classical source as both can be traced back 

to Vitruvius.  

The designs of the hydraulic engineer and garden designer Salomon de Caus greatly 

influenced masque technology. Samuel Daniel’s Tethys’ Festival in 1610 was a direct invocation 

or allusion to the work of Salomon de Caus,
164

 who was working in England at the time of the 
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production. The masque, designed by Inigo Jones, reproduces a grotto and fountain onstage and 

explicitly demonstrates the mutual influence of masque and garden technology. Salomon de 

Caus spent several years at the Stuart Court, teaching the art of perspective to the King’s son, 

Henry. He also designed several garden fountains and automata in the early seventeenth century 

Stuart court.
165

 Although his career has been overlooked by many scholars, Rosalie L. Colie once 

identified the career of Salomon de Caus as a possible model for Bacon’s Salomon’s House in 

New Atlantis.
166

 

De Caus’ career was prolific. According to Luke Morgan, he was “an expert in Vitruvian 

architectural theory; Euclidian geometry; perspective; anamorphic effects; mirrors; shadow 

projection; automata; hydraulic technology; labor-saving machines and various other 

instruments; garden, fountain, and grotto design; domestic architecture; ancient and modern 

musical composition; sundial design; astronomy; cartography; urban sanitation; and bridge 

construction.”
167

 De Caus published five technical treatises during his lifetime. He also wrote 

unpublished texts on geometry and Vitruvius.
168

 His book on perspective is dedicated to Prince 

Henry and is believed to be a collection of his lessons to the young prince. It is also significantly 

the first book-length treatise published on the art of perspective in England. Given his 

extraordinary background and training, his influence on the history of technology in England 

cannot be overlooked. 

Isaac de Caus, an unknown relation, published Nouvelle invention de lever l’eau (1644) 

which is taken almost verbatim from de Caus’s 1615 edition of Les Raison des forces mouvantes. 

Thus, the influence of De Caus and his ideas span much further than his brief tenure at the Stuart 

Court. Isaac de Caus’ edition of Nouvelle invention was reprinted in London as late as 1704, 
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showing the extraordinary influence and wide dissemination of the ideas of De Caus in early-

modern England.
169

 

The career of Salomon de Caus connects garden and masque technology, and by 

extension, the relationship between the artificial and the natural. De Caus’ Les Raisons des 

Forces Mouventes (Frankfort: 1615), includes one of the most interesting and elaborate 

frontispieces from a technical treatise of the era [See Figure A]. The image depicts competing 

attitudes towards technology as well as the developing understanding of the relationship between 

nature and technology. The image emphasizes the performative nature of technology. In the 

forefront, we see Heron of Alexandria and Archimedes sitting among a throng of instruments; 

pump, scale, screw, and pulley are all laid out before them. Above them, we see statues of 

Mercury and Vulcan. The words of the title, Les Raisons des Forces Mouvantes, are printed on a 

hinged door which is mysteriously opened by the technological machinations of the cherubs 

sitting above it. The cherubs appear like theatrical stagehands manipulating many of the 

technological effects represented on the page. Each cherub represents a unique piece of the 

puzzle: a hydraulic pump is used to open the door, representing physics, while another cherub 

sits playing a pipe with spheres hanging mysteriously as a result, representing music. A third 

cherub holds a bouquet of flowers and a shovel, representing nature, and a fourth cherub sits 

shining a light through the use of a mirror or glass onto the words of the door, representing 

optics.  Between the cherubs, directly above the door, we see an astrolabe, or an armillary 

sphere. Inside the opening door, we see the “new world” of knowledge, trade, exploration, and 

colonization made possible by technology. 

The cherubs are putting on a technological performance complete with the necessary 

theatrical instruments to provide music, lighting and an extended pump to provide the special 
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effects. Above the door, we see a warning message, printed in Greek: “Let no one enter here 

unless he is trained in geometry.” While there is a mysterious and occult quality to this 

representation of the performance of technology, the picture is rooted, quite literary, in classical 

science. This image presents the competing attitudes towards technology, both magical and 

empirical, classical and divine, that were negotiated in plays like Marlowe’s Doctor Faustus, 

Shakespeare’s Hamlet, and the masques of Ben Jonson and others throughout the seventeenth 

century.  

The frontispiece captures both occult and empirical attitudes towards technology. De 

Caus’s career has been interpreted within these same competing contexts.  Literary and historical 

scholarship presents conflicting views of De Caus’ career. In the Oxford Dictionary of National 

Biography, H.A.M. Snelders states that as “both artist and artisan, [De Caus] attempted to place 

his inventions in a magico-philosophical framework.”
170

 Frances Yates connects his technology 

to the occult, describing his Hortus Palatanus (which he worked on from 1613/14-19 at 

Heidelberg) as a “magic garden.”
171

 On the other hand, Rosalie L. Colie and Luke Morgan 

present de Caus as a model of Baconian science.
172

 Morgan argues that none of de Caus’ 

arguments suggest a magical philosophy that Yates, Snelders and others have ascribed to him. 

De Caus’ Raisons explains how the forces of nature can be manipulated in order to create 

dramatic effects such as an hydraulically-operated singing bird or a singing nymph in a cave, 

which was answered by an echo. Like Hero of Alexandria, de Caus’ writings on mechanics and 

automata take a very practical approach through problem solving. 

De Caus’ career reflects evolving early-modern cultural attitudes towards technology. 

These attitudes shift from mystery and magic towards exploration and explanation. For example, 

in 1546, the performance of technology was often associated with mystery and magic.
173

 By 
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1615, the year in which Les Raisons Des Forces Mouventes is first published, the effects of 

technology are frequently being explained and explored in experiments and treatises such as 

William Gilbert’s De Magnete (1600), Galileo’s Siderius Nuncius (1610), and John Babington’s 

Pyrotechnia (1635).  

One of the most important contributions to the court technologies devised by Jones and 

de Caus is the way in which they create more involved spectators. As theatrical and 

technological images became more and more unreliable, the significance of the spectactor’s role 

grew. For Sebastian Serlio, describing theater in 1545, spectacle is a thing apart from the 

spectator, and must be observed from a distance. Serlio writes, 

Among all the things that may bee made by mens hands, thereby to yeeld 

admiration, pleasure to sight, and to content the fantasies of men; I think it is 

placing of a Scene, as it is shewed to your sight, where a man in a small place 

may see built by Carpenters or Masons, skilfill in Perspective worke, great 

Palaces, large Temples, and divers Houses.
174

 

In the passage above, Serlio describes how the scene must be “placed” apart from the viewer in 

order to see the proper effect of the perspective work. In the designs of Inigo Jones, on the other 

hand, the spectator is frequently directly implicated in the illusion, and not described apart from 

it as Serlio does. For example, in the second scene of Tethys’s Festival, the following description 

is found: 

In a moment, the whole face was changed, the port vanished, and Tethys with her 

nymphs appeared in their caverns gloriously adorned…On the midst of this was a 

triangular basement formed of scrolls and leaves…with a frieze of fishes and a 

battle of tritons, out of whose mouths sprang water into the bowl beneath. On the 
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top of this was a round globe full of holes, out of which issued abundance of 

water, some falling into the receipt below, some into the oval vase borne up by 

the dolphins; and indeed there was no place in this great aquatic throne that was 

not filled with the sprinkling of these two natural-seeming waters. The niches 

wherein the ladies sat were four, with pilasters of gold mingled with rustic stones 

showing like a mineral to make it more rock- and cavern-like… 
175

  

This elaborate effect is, as described in the text, written in “the language of the architechtor who 

contrived it.” Jones’ elaborate description above directly implicates the reader in the illusion of 

the spectacle. Jones describes how everything is transformed as if it were an illusion (“the whole 

face was changed, the port vanished”). At the same time, Jones distances the reader by 

describing the ways in which nature can be manipulated to create two “natural-seeming waters” 

and to make the effect “more rock- and cavern-like.” This strange description, a melding of 

illusion and disillusionment, illustrates an emerging relationship with technological effects that I 

describe further in my next chapter. 

De Caus not only has a profound impact on the development of masque technology, but 

also on the technology of the Renaissance garden. The relationship between garden and theater 

technology in Renaissance England has been largely overlooked. The garden includes the study 

of the effects of nature and technology in the same setting, just as we see the court masque.
176

 

Salomon de Caus’ designs also reflect this strong mutual influence.
 177

 De Caus’ work influenced 

the development of some of the spectacular effects of the Jacobean Masque. For example, the 

image of Orpheus in Campion’s Lord’s Masque (1613) appears in Book II of de Caus’s Les 

Raison des Forces Mouvantes.
178

 The Renaissance masque and garden also presented very 

similar phenomenological experiences. Both forms of artistic expression combined allegory and 
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technological effects. Strong associates the gardens of Stuart England with occultism.
179

 

However, such technology deserves to be read much more closely within the context of 

experimentalism of seventeenth century.  Roy Strong links the technological effects of the 

garden and theater/ grotto to the theatrical picture frame stage.  

Both were completely artificially controlled environments in which the onlooker 

or visitor was subjected to ‘closed’, dramatic, and isolated happenings, often 

violent and sudden in nature. In England, therefore, it should come as no surprise 

that de Caus should introduce symbolic fountains, grottos and automata 

simultaneously with Inigo Jones’s introduction of the proscenium arch and the 

perspective scenes of the Stuart court masque.
180

 

This historical link describes a shared phenomenological experience between the technology of 

masque and garden. Often times, looking at the engraving of Renaissance grottos, one also 

senses a close kinship to the artwork of the masque. While the effects of masques are nothing 

more than “mere toyes” for a writer like Bacon and are diminished by writers such as Jonson, 

within the realm of the garden, technology and nature are the central attraction.
181

  

In his work, Delle maravigliose opere di Pratolino & d’Amore (1587), the Italian 

philosopher Francesco de’Vieri reflects on the meaning of the Renaissance garden.
182

 His 

description comes very close to that intended for the court masque. Vieri “dwells on the 

stupendous effect that such things have on the onlookers, leaving their minds overcome by the 

occult mysteries revealed by means of these marvels and delights, and yet clothed in fable and 

allegory.”
183

 There is however, another important way in which to read these scientifically, or 

even experimentally, in which Renaissance engineers seek to demonstrate but also surpass the 

work of their classical sources, and display a human mastery over the forces of nature.  
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The work of Salomon de Caus demonstrates more clearly the relationship between artistic 

and scientific effects within the Stuart court culture. Like the court masque, de Caus’ designs for 

Queen Anne’s aviary and the gardens of Richmond Palace seek to align that powerful 

demonstration of technology with the authority of the king. While these effects attempt to 

provide and enforce the king’s perspective and policies at times, they also serve to affect the 

viewer in many more subtle ways, through confusion, conflict, and wonder.   

The “Performance” of Technology in Print 

Another aspect of masque performance that has largely been overlooked by critics is the 

way in which technology is read and understood (or, in effect, the way it “performs”) in print. 

Both Barbara Ravelhofer and Martin Butler suggest that written summaries were likely 

distributed to court audiences before the masque in order to explain the spectacle which they 

were witnessing.
184

 Print became an important medium to supplement or explain the themes, 

imagery or allusions of court masques, as well as to explain the effects and experience of 

technology.  

There are several factors which allow us to better understand the cultural significance of 

technology in print. For example, such significance can be gleaned from the ways in which 

technological effects are described, the structure and placement of descriptions on the page, and 

the style and size of the font used to describe such technology. In terms of the masque genre, 

printed texts frequently alternate between mere description and a more thorough explanation of 

the spectacle of the masque. Masques were different from playbooks in the level of detail that 

they afforded to theatrical effects. That fact, in itself, demonstrates significance for the reader. 

The elaborate descriptions often teach the reader how to “read” the technology of performance. 
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They are also distinct in the way they are often presented as subjective reports and descriptions 

of performance. 

Joseph Lowenstein describes the ways in which Jonson’s print publications seek to 

remediate theatrical performance. As he puts it, “Edition is an essay in remediation.”
185

 

Specifically, Loewenstein argues that through the publication of his masques, Jonson seeks to 

“detach his scripts from their associations with a vulgar theater.”
186

 Further, Loewenstein argues 

that Jonson seeks to use print technology to eliminate all traces of performance in the printed 

editions of Jonson’s masques.
187

 He describes the way in which Jonson’s masques diminish the 

effects of performance by literally marginalizing them. Lowenstein also describes the text itself 

as anti-theatrical, in a style which pushes “most theatrical reference off the page” in marginalia 

and small print.
188 

In effect, Jonson’s masques shift the reader’s focus to the poetry and diminish 

the significant role that technology plays in performance. Jonson’s bias against technology, as 

demonstrated in his “Expostulation with Inigo Jones,” is evidence of the competing attitudes 

towards technology within the Stuart court. Jonson and Jones strongly disagreed about the 

importance of technological effects. Jonson famously described his age as “the money-get, 

mechanic age” obessed with the spectacle of masque.
189

 Jonson emphasized the importance and 

primacy of the text over the spectacle. Jones, on the other hand, may have agreed more with the 

Aurelian Townshend, who in his masque Tempe Restored (1632), which was designed by Jones 

himself, described the genre as “nothing else but pictures with light and motion.”
190

 

One of the earliest written accounts of royal entertainment is printed in The Noble 

Tryumphaunt Coronacyon of Quene Anne (1533). It is the first English coronation to appear in 

print, and the most commonly reproduced Elizabethan entertainment.
191

 This text demonstrates 

the relative unimportance of technology in terms of its overall effect. In it, the author spends very 
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little time describing the spectacle of the event. The only reference to the spectacle is a brief 

mention of the many banners “all about hanged with ryche cloth of golde” and a “great shotte of 

ordynaunce.”
192

 Although described as a very “sumptuous” affair (the word is repeated 

throughout), there is little mention of any technological or spectacular effects throughout the 

text.  

If earlier masques sought to diminish the significance of technology in print, Thomas 

Campion’s work frequently seeks to highlight it. Masque of Squires (1614) actually includes an 

attack on the engineer for his inability to produce the desired effects intended by the author. The 

comment below, written by Campion, reflects an example of the frequent division between intent 

and reception within the history of the court masque. 

I grounded my whole Inuention vpon Inchauntmens and severall transformations: 

The work-manship whereof was vndertaken by M. Constantine an Italian, 

Architect to our late Prince Henry: but he being too much of himselfe, and no way 

to be drawne to impart his intentions, fayled so farr in the assurance he gaue, the 

mayne inuention even at the last cast, was of force drawne into a farre narrower 

compasse then was from the beginning intended.
193

 

The “Italian” whom Campion refers to above is Constantino de’Servi. A few years earlier, 

Campion also had problems with de’ Servi’s work. In his 1607 Lord Hay’s masque, Campion 

describes an impressive effect as it was intended to be seen: 

Whereof that part of the stage whereon the first three trees stoode began to yeeld, 

and the three formost trees gently to sincke, and this was effected, by an Ingin 

plac’t under the stage. When the trees had sunke a yarde they cleft in three parts, 
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and the Maskers appeared out of the tops of them, the trees were sodainly 

conuayed away, and the first three Maskers were raysed againe by the Ingin.
194

  

Despite this elaborate description in the main body of the page, Campion uses the marginalia to 

apologize and explain the technical difficulties associated with the mechanical effect described 

above. 

Either by the simplicity, negligence, or conspiracy of the painter, the passing 

away of the trees was somewhat hazarded the patterene of them the same day 

hauing bene showne with much admiration, and the 9 trees being left …together 

euen to the same night.
195

  

Campion’s reference to “the simplicity, negligence or conspiracy of the painter” above is also a 

reference to the work of de’ Servi. In attacking the work of De’Servi, Campion gives more 

prominence to the description of technological effects and the “ingin” involved in his production 

than Jonson does. Campion creates a kind of commentary or a “meta”-reading, of the 

performance. For the reader, this conversation between ars and techne helps to highlight these 

distinct categories. Similarly, his marginal reportage seeks to describe the technical difficulties 

and the ways in which the effect was “somewhat hazarded.” Essentially, in both performance and 

print, the masque allows the reader/viewer an opportunity to work through the complex 

categories and definitions of both art and techne.   

In his Lord’s Masque (1613), Campion chooses to highlight the artificial nature of the 

designer’s effects: 

According to the humour of this Song, the Starres mooued  in an exceeding 

strange and delightful maner, and I suppose few have euer seene more neate 

artifice, then Master Innigoe Iones shewed in contriuing their Motion, who in all 
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the rest of the workmanship which belong’d to the whole inuention, shewed 

extraordinarie industrie and skill, which if it be not as lively exprest in writing as 

it appeared in view, robbe not him of his due, but lay the blame on my want of 

right apprehending his instructions for the adoring of his Arte.
196

  

In each of the examples above, Campion presents the engineer as if he were a character within 

the performance. Campion attended to all of the technical details of the masque, not merely as 

mysteries, but with explanations behind their effect. He frequently takes all of the mystery out of 

the event for the reader, by describing the hidden machinery and technological effects. Campion 

is much more interested in dispelling the fiction of the performative by highlighting the 

artificiality of the technological devices employed. An example can be found in the following 

description from his 1614 Masque: 

On the vpper part there was formed a Skye with Clowdes very arteficially 

shadowed. On either side of the Sceane belowe was set a high Promontory, and on 

either of them stood three large pillars of golde: the one Promontory was bounded 

with a Rocke, standing in the Sea, the other with a Wood; In the midst betwene 

them apeared a Sea in perspectiue with ships, some cunningly painted, some 

artificially sayling.
197

  

What would have been a “cunning” experience for the viewer becomes a much different 

experience for the reader. The passage above clearly makes no attempt to maintain the illusion of 

the spectacle. For example, the words “formed,” “set,” “cunningly,” and the repetition of the 

word “artificially” takes all of the mystery of the effect out the reader’s experience. Any illusion 

that was attempted by the designer in performance was greatly diminished in the masque’s  

printed version. The passage above highlights the constructed quality of the scene, and the 
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artificial qualities which the effects sought to produce. Campion creates an empirical (almost a 

scientific), rather than imaginative description of the scene for the reader. 

Campion demystifies performance technology with detailed descriptions of their flawed 

designs in print. This allows the reader to more fully “experience” the performance technology. 

Jonson, by contrast, repeatedly seeks to keep the mysteries of technical effects secret, in order to 

create awe and wonder in the reader. In his 1608 quarto edition of Masque of Blackness, Jonson 

describes the technical effects seen at the beginning of the masque as follows: 

First, for the Scene, was drawne a Landtschape, consisting of small woods, and 

here and there a voide place filld with huntings; which falling, an artificalle Sea 

was seene to shoote forth, as if it flowed to the land, raised with waues, which 

seemed to mooue, and in some places the billow to breake, as imitating that 

orderly disorder, which is common in nature.
198

  

 At other times, he explains the effect, all the while maintaining (rather than explaining) the 

illusion of the effect: 

These thus presented, the Scene behind, seemed a vast Sea (and united with this 

that flowed forth) from the terminaton, or horizon of which (being the levell of 

the State, which was placed in the upper end of the Hall) was drawne, by the lines 

of Prospective, the whole worke shooting downewards, from the eye; which 

decorum made it more conspicuous, and caught the eye a far of with wandring 

beauty.
199

  

Unlike Campion, Jonson uses “seeming” and “as if” to create the illusion for the reader. Another 

way in which Jonson’s technological descriptions differ from Campion’s is in the use of italics. 

Jonson’s (or the printer’s) careful choice of italics in the description above emphasizes for the 



72 

 

reader certain scenic effects such as the “Landtshape,” the “horizon” and the “Prospectiue.” At 

the same time that Jonson points out the device which achieved the effect (the “lines of 

Prospectiue”), he writes that the effect “seemed a vast Sea,” emphasizing the illusion of the 

effect for the reader. At other times, however, the machinery seems to disappear entirely from 

Jonson’s descriptions, as in this example from Clorida: 

The farther Prospect of the Scene changeth into ayre, with a low Land-shape, in 

part covered with clouds: And in that instant, the Heaven opening, Juno, and Iris 

are seene, and above them many aery spirits, sitting in the cloudes.
200

  

When we compare Campion’s style to Jonson’s, in terms of their description of technical effects, 

Jonson frequently diminishes the significance of technology and prefers to keep the mystery of 

spectacle a secret. By keeping references to technology hidden in the margins, he create a 

performance-like illusion for his readers, as if the technology is almost not there, while Campion 

seeks to describe and explain the technology of performance in a more empirical and objective 

fashion. 

Despite differences in the presentational style of their masques in print, both Jonson and 

Campion nearly always describe in great detail the scene and its scenic effects. Even for the 

reader’s experience of the masque, the visual aspect of the performance is privileged. This 

emphasis scenic spectacle to the dialogue and dancing. Great detail is given to describing the 

performance of technology, but the same emphasis is not given to the performance of the 

dancing or the dialogue.  

Lauren Shohet argues that publication of the Stuart court masque “displaces authority 

from patron to scriptor” and also “shifts the effects of the designers such as Inigo Jones under 

Jonson’s linguistic aegis.”
201

 Thus, the meaning of the masque and its effects come under the 
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control of the scriptor in a way that they cannot in performance. Ultimately, if we consider the 

masque within the context of the New Historicist paradigm, we can argue that the printed text 

seeks to contain that which the performance initially subverts within performance. This paradigm 

helps us to understand the complex “negotiation” for power at court that resulted from such a 

confusion of the senses as a result of masque technology.  

Critics have described the way in which Jonson asserts and develops the author function 

with the publication of his 1616 Workes. It is possible to argue that such an authoritarian 

perspective reifies the king’s perspective as well as the ideal performance perspective. However, 

the work of Evelyn B. Tribble, Joseph Lowenstein, and Douglas A. Brooks discusses the 

subversive ways that marginalia works in Jonson’s masques. Tribble discusses the difference 

between the book (which sought to assert the primacy of the author versus the page), and 

footnotes (which sought to surround the text with authority). Tribble argues that the page and the 

book can be seen as “competing modes of authority.”
202

 In the same way, we can see the stage 

and the page, or the reading versus the actual experience of the masque as competing modes of 

knowledge and authority as well.  

The court masque plays an important part in shaping cultural attitudes towards 

technology for an early-modern audience. Such attitudes can be studied from the perspectives of 

textual and performance history, as well as the wider influence which the masque had on other 

forms of technology at court. Ultimately, such developments reflect the shifting experiences and 

attitudes towards relatively new technological effects and their impact on the senses. The various 

competing attitudes towards performance, as well as the textual descriptions of technology that I 

have described above, demonstrate the complex negotiation of both the ideology and 

phenomenology of technology for early-modern readers and audiences. This cultural negotiation 
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is an important part of what Jonathan Sawday describes as “the rise of the machine” in the early-

modern period.
203

 

Writing in 1654, William Davenant imagined a role for theater which marries the senses 

to reason and the emotions to the intellect. His description is evocative of the court masque. 

Davenant describes a new kind of embodied reason produced through the mechanical effects of 

theater upon the senses. Davenent presents the ultimate vision of what “a theater of the senses” 

might achieve. 

Their Eyes might be subdu’d with Heroicall Pictures and change of Scenes, their 

Eares civiliz’d with Music and wholesome discourses, by some Academie where 

may be presented in a Theater severall ingenious Mechanicks, as Motion and 

Transposition of Lights, to make a more naturall resemblance of the great and 

vertuous Actions of such as are eminent in Story… for the scandalous and 

extravagant parts being cut off, there will remaine an entire body, full of grace 

and proportion, able to allure and overcome the variety of Spectators: This will be 

the great commander of mindes, and like Hercules in the Embleme draw all by the 

Eares.
204

 

Davenent’s vision places the work of “ingenious Mechanicks” as equal to that of poets and 

musicians for their ability to “allure and overcome the variety of Spectators.” Technology helps 

to produce a “subdued,” “civilized,” and “more natural resemblance.” Davenant would go on to 

become one of great dramatists of Restoration. Thus, by the end of the seventeenth century, we 

see a very different attitude towards the importance of technology within a court setting begin to 

emerge. 
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CHAPTER THREE 

SHAKESPEARE’S HAMLET AND THE  

REFORMATION OF THE THEATRICAL IMAGE 

Introduction 

In 1538, in the small town of Boxley in Kent, approximately forty miles from London, 

the King’s representative, Geoffrey Chamber, came across a strange icon during the defacement 

of the Abbey which he described in a letter to Thomas Cromwell. 

I founde in the Image of the Roode callede the Roode of Grace, the whiche 

heretofore hath beene hadd in greate veneracion of people, certen ingynes and 

olde wyer, wyth olde roton stykkes in the backe of the same, that dyd cause the 

eyes of the same to move and stere in the hede thereof lyke unto a lyvelye thyng; 

and also the nether lippe in lyke wise to move as thoughe itt shulde speke.
205 

 

Chamber’s letter describes the wires and sticks which allowed the figure of Christ to move its 

eyes and lips “lyke unto a lyvelye thing.” Chamber further describes “the false crafty and sottile 

handelyng therof.” In another letter written around the same time, John Finch describes the same 

icon with even more vivid details.  

By means of some person pulling a cord, most artfully contrived and ingeniously 

inserted at the back, the image rolled about its eyes just like a living creature; and 

on the pulling of other cords it gave a nod of assent or dissent according to the 

occasion …. Then again, by some other contrivance unknown to me, it opened 

and shut its mouth.
206

 

Finch’s description gives clearer agency to the mechanic who operated the device, thus further 

diminishing any mysterious or miraculous qualities that might be read into the Rood story. 
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The Boxley Rood story took on a life of its own, and was recounted in the historical 

chronicles of Stow, Lambarde, Wriothesley, Foxe, and various private letters from the period.
 207

  

The rood quickly became an emblem of the fraudulence and deceptiveness of Catholic icon 

worship. In each retelling, the account added more and more salacious details. For example, in 

his Perambulations of Kent (1570), William Lambarde describes “by what notable Imposture, 

Fraud, Iuggling and Legierdemain, the sillie lambes of Gods flocke were (not long since) 

seduced by the false Romish Foxes at this Abbay.”
208

 Lambarde adds the story of a carpenter 

who created the rood and brought it to the abbey in his version of the story, and he also further 

embellishes the movements of the rood. 

And therefore, getting togither fit matter for his purpose, he compacted of wood,  

wyer, paste and paper, a Roode of such exquisite arte and excellencie, that it not 

onely matched in comelynesse and due proportion of the partes the best of the 

common sort : but in straunge motion, variety of gesture, and nimblenes of ioints, 

passed al other that before had been scene : the same being able to bow down and 

lifte up it selfe, to shake and stirr; handes and feete, to nod the head, to rolle the 

eies, to wag the chaps, to bende the browes, and finally to represent to the eie, 

both the proper motion of each member of the body, and also a lively, expresse, 

and significant shew of a well contented or displeased minde: byting the lippe, 

and gathering a frowning, froward, and disdainful face, when it would pretend 

offence: and shewing a most milde, amyable, and smyling cheere and 

countenaunce, when it woulde seeme to be well pleased.
209

  

Lambarde gives the rood an origination story from the artisanal rather than the divine realm. He 

goes into much greater detail concerning the performative effects of the rood. He notes the 
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craftsmanship of the device “of such arte and excellencie.” He describes the eyes, the head 

motion, the lip, and even the face. The performance of the rood is compared to a theatrical 

performance, and Lambarde compares Boxley pilgrims to those who attend the theater and other 

diversions. 

Those who would make their pilgrimages and No more than such as goe to Paris- 

gardein, the Bell Savage, or Theatre, to beholde Beare baiting, Enterludes, or 

Fence play, can account of any pleasant spectacle, unlesse they first pay one 

pennie at the gate, another at the entrie of the Scaffolde, and the thirde for a quiet 

standing.
210

 

Religious leaders frequently condemned Bankside entertainments such as the theater and bear 

bating for their illicit and immoral influences. Lambarde compares the Rood to such immoral, 

secular spectacles. Rather than a devotional attraction, the rood is compared to “any pleasant 

spectacle.”  

The rood was eventually brought to Maidstone and then London for a final 

“performance” before being destroyed. 

after the sermon was done, the bishopp tooke the  

said image of the roode into the pulpitt and brooke the vice of the  

same, and after gave it to the people againe, and then the rude  

people and boyes brake the said image in peeces, so that they left  

not one peece whole.
211

  

Ultimately, the Boxley Rood incident, and others like it, demonstrates a cultural shift from 

iconophilia to iconoclasm and the concomitant transformation in the way in which religious 

icons are seen. In the account above, the bishop symbolically breaks the “vice”, a technological 
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device which gave the monks the power to manipulate the rood and imitate the miraculous. The 

technology which produced the “miraculous” is revealed and broken, and the device is no longer 

seen in the same way. The bishop’s sermon is literally meant to teach the townspeople how to 

view the rood and other church icons. As Wriothesley describes it, 

he [the bishop] substantially declared in his said sermon, by Scripture; and also 

how other images in the Church, used for great pilgrimages, hath caused great 

idolatry to be used in this realm; and showed how he thinketh that the idolatry 

will never be left till the said images be taken away; and that the boxes that they 

have to gather the devotions of the people were taken away first, so that they 

should have nothing used to put the charity of the people in, but if there were any 

persons that would offer to such images that the said offering might be given 

incontinent to poor people; - and that the people should be showed how they 

should offer no more to the said images. He doubted not but then in short time 

they would grant that the said images might be taken away.
212

 

A device which was previously seen as miraculous, holy, and beneficent suddenly becomes 

human, fraudulent, and idolatrous. Yet, despite all the violent commotion and seeming 

enthusiasm of the scene above, Wriothesley points out that the bishop “doubted not then in short 

time” that the people would accept his teaching and “the said images might be taken away.” 

Wriothesley’s account suggests a scene of resistance (and perhaps even doubt) on the part of the 

congregation to the actions of the Bishop. The Bishop argues that the congregants needed time to 

pass in order to literally “see” things his way. Yet, there is a much more complex process at work 

than merely the passage of time in the dismantling and reconfiguring of religious icons during 

the Reformation.  
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The Boxley Rood story is frequently cited for the way in which it enacts the iconoclastic 

fervor of the Reformation. The story, however, also simultaneously offers a glimpse into the 

resistance to the iconoclastic movement. The incident is useful for the ways in which it 

demonstrates conflicted attitudes towards technology, specifically the performance of such 

seemingly divine effects. The bishop seeks to induce suspicion about the performance of 

technology. Further, he makes a concerted effort to disassociate anything divine or miraculous in 

the performance of technology. The story demonstrates not only the cultural interest in 

destroying icons, but the simultaneous interest in the re-presenting (literally, in this case, a “re-

staging”) of the icon in order to reveal its technological underpinnings, and the secrets of its 

technology. The Reformation sought not only to destroy the icons of the Catholic liturgy, but to 

recast some of those icons (such as the eucharist) into a new religious ceremony and theology. 

The Reformation does not do away entirely with iconography, but demonstrates a performance 

with entirely different theological and aesthetic ends. The transition from medieval to 

Renaissance theater does not do away entirely with the images and technology of the stage, but 

merely recasts them in more empirical and less wondrous ways. Shakespeare’s Hamlet 

participates in this process of recasting the effects of the theater and technology for an early-

modern audience.   

Understanding this transformation requires a fuller understanding of the impetus that had 

informed the creation of the sacred mechanical automata in the first instance. This impetus, like 

the Boxley Rood itself, begins well before the Renaissance. And it continues long after the 

Reformation. Jessica Riskin points out that the culture of sacred automata continues well into the 

seventeenth century in Catholic culture, particularly in the work of Jesuits like Athenatius 

Kirchner. Riskin writes: 
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The icons were representations in motion, inspirited statues: they were 

mechanical and divine. Rolling their eyes, moving their lips, gesturing, and 

grimacing, these automata dramatized the intimate, corporeal relation between 

representation and divinity, icon and saint. As this relation became increasingly 

fraught, the machinery took on new meanings. Reformism and clockmaking 

developed side by side from Augsburg to Strasbourg to Geneva. The flood of 

mechanized religious images coincided both in time and, most importantly, in 

place with the heating-up of the questions of whether and how religious images 

blurred the boundary between image and deity.
213

 

Riskin’s argument illustrates that the Reformation ironically coincided with a proliferation of 

new kinds of automata, not merely religious ones, as well as an iconoclast movement which 

shapes the response to both new and old technology. The Reformation transforms not only the 

ways in which sacred, technologically-produced images from the Eucharist or the Boxley Rood 

are seen; it arguably leaves an equally important imprint on the reception of secular, 

technologically-produced images such as those found in the theater, at court, or in print as well.   

The iconoclast movement of the sixteenth century seeks to desacralize the technology of 

religion and creates competing traditions in terms of how religious icons (or technologically-

produced images) are experienced. Riskin suggests that the “demolition of the Rood and its ilk 

reveal that one core logic of iconoclasm—the rigorous distinction between the divine and the 

artifactual—brought with it a fundamentally transformed view of the ontology of machine.”
214

 

Not only does it blur the boundary between sacred and profane, but more precisely it creates 

competing visions of such technology. The Reformation does not erase all religious icons, but 

rather creates a new and different orthodoxy through which religious icons, and technological 
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images more broadly, are seen. This chapter demonstrates the ways in which ideology helped to 

shape the conflicting attitudes towards and reception of technology, specifically the technology 

of the Renaissance stage.  

Reformation iconoclasm both forms and reforms the ways in which Renaissance 

audiences see and experience theatrical effects. Ultimately, as the Boxley Rood story 

demonstrates, the Reformation produces an epistemological shift in the public’s understanding of 

technology and the performance of technological effects.
215

 In this chapter, I will focus on the 

ideological residue of the Reformation that can be found in Renaissance attitudes and reception 

of stage technology. Specifically, I will explore the doubt and skepticism which this new 

epistemological shift produces. I will discuss early-modern attitudes towards technology not 

merely as iconoclastic, but rather as what Bruno Latour describes as “iconoclash.” The act of 

iconoclasm frequently creates cultural friction, tensions, and ambiguities.  Latour’s argument 

seeks to articulate a distinct and skeptical phenomenological terrain which often surrounds 

iconoclastic movements. 

Iconoclasm is when we know what is happening in the act of breaking and what 

the motivation for what appears as a clear project of destruction are; iconoclash, 

on the other hand, is when one does not know, one hesitates, one is troubled by an 

action for which there is no way to know, without further inquiry, whether it is 

destructive or constructive.
216

  

Latour’s notion of “iconoclash” describes a moment of hesitation, uncertainty, and unknowing 

that often results from the destruction of an icon such as the Rood of Grace. While iconoclasm 

often focuses on the destruction of images, and assumes the reformist zeal and fervor behind 

such behavior, Bruno Latour questions such assumptions and, rather, traces moments of aporia 
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surrounding the production and destruction of technological images. While iconoclasts declare 

the icon as meaningless, “iconoclash” produces the need for certainty. Latour’s “iconoclash” 

describes a quasi-scientific paradigm through which delay is essential, further inquiry becomes 

necessary, and empirical proof is required. Iconoclash produces empiricism. More than merely 

producing an intellectual or a devotional response, the iconoclast movement also produces a 

physiological response: an interrogative response to religious, theatrical and scientific images 

like the one alluded to by Wriothesley in response to the destruction of the Rood of Grace. These 

unsettling moments of uncertainty can be found in the early-modern theater as well. 

 Latour describes the process of iconoclash as a kind of desacralization or desecration. 

One of the ways to desacralize the theater is to remove all wonder at the effects which it 

produces. Latour describes this process in terms of sacred icons (or acheiropoiete) whereby  

“to add the hand” is tantamount to spoiling them, criticizing them. The same is 

true of religion in general. If you say it is manmade you nullify the transcendence 

of the divinities, you empty the claims of a salvation from above.
217

 

The Boxley Rood incident quite literally reveals “the hand” of technology to the community of 

believers in order to spoil the effect. Shakespeare’s Hamlet similarly (and repeatedly) presents 

the desacralization or the desecration of the theatrical image in order to spoil the effects of the 

performance. In several moments throughout the play, such as the representation of the ghost, the 

famous “Hecuba” speech, and the Mousetrap scene, Shakespeare  “adds the hand”  to various 

theatrical effects in order to deprive the play of the sacred or divine overtones which were an 

inherent part of the medieval theatrical and religious experience. In the face of an iconoclastic, 

anti-theatrical culture in post-Reformation England, Shakespeare’s Hamlet is “adding the hand” 

of the actor, the technician and even the audience, and thus desacralizing any spirit of wonder 
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which the theater may produce at the same time that he is meditating on the ability of theater to 

create such images.  

This new, post-Reformational, theatrical epistemology of iconoclash at work in Hamlet is 

quite distinct from the medieval theatrical tradition. The practice of medieval theater arose out of 

a devotional epistemology, which Gail McMurray Gibson describes as an “incarnational 

aesthetic.” Gibson traces the rise of the incarnational aesthetic to the teachings of the Franciscan 

Friars, who strove to “keep always before their eyes an image of the crucified Christ in vivid 

verisimilitude.”
218

 Gibson goes on to argue that “what began for the Franciscan preachers as an 

Incarnational aesthetic sustaining their spiritual vision of the world, had by the fifteenth century 

turned itself outward and transformed that world.”
219

  

Medieval attitudes towards images, specifically theatrical images, are often incarnational. 

A medieval apology for the image is found in Dives and Pauper,
220

 a medieval manuscript which 

argues that images “steryn manys mende to thynkyn of Cristys incarnacioun and of his passioun 

and of holye seyntys lyvys.”
221

 Medieval theatrical effects create a devotional attitude and focus 

on the incarnation by showing the embodied Christ and often the reenactment of the passion of 

Christ before the audience. For example, Heather Hill-Vasquez cites the example of this 

incarnational aesthetic at work in The Crucifixion in the York cycle when Christ speaks out to 

the people of York. 

Al men that walkis by waye or strete… 

Beholdes myn heede, myn handis, and my feete  

And fully feele nowe, or ye fine 

If any mourning may be meete, 

Or myscheve measured unto myne. (35.253, 255-58)
222
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By invoking “al men that walkis by waye and strete,” the actor playing the role of Christ breaks 

the wall between the audience and the actors, and between the past and the present, and brings 

the moment of the Christ’s crucifixion into the present moment of the production, and invites the 

audience to meditate on the relevance of the action to their own lives (“If any mourning may be 

meete,/Or myscheve measured unto myne”). Medieval mystery plays present their audiences 

with a miraculous embodied encounter with the incarnation story.  

By contrast, the Reformation seeks to destroy the miraculous effects of theater and 

deemphasize the sacred embodiments of medieval drama and worship. The professional London 

stage does not represent the body of Christ. Laws prohibited such images from being presented 

on the stage.
223

 Over the course of the Renaissance, theatrical effects transform from a less 

devotional/ incarnational, to a more empirical form of mimesis. For example, as I described in 

chapter one, pyrotechnical effects transform from representations of divine embodiments in 

mystery plays to natural phenomena such as lightening, comets and meteors by the end of the 

sixteenth century.  

The English Reformation and Baconian philosophy both promote reconfiguring the 

senses in order to avoid certain “idols.” For Bacon, one of those idols is found in religious icons 

like the Boxley Rood. In his Novum Organum, Bacon warns against the “troublesome and 

difficult adversary” to natural philosophy in every age: “superstition and the blind, immoderate 

zeal of religion.”
224

 The Reformation seeks to reconfigure idolatrous icons through a heightened 

self-consciousness on the part of the faithful towards technology’s ability to manipulate images. 

Shakespeare’s Hamlet achieves and reinforces the same process in its audience. For Huston 

Diehl, the two are closely interrelated. “Like the few whom Calvin singles out for praise because 

they ‘more deeply investigate the matter,’ Hamlet’s ideal playgoers concentrate on interpreting 
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what they see, considering ‘some necessary question of the play’ rather than taking pleasure in 

the superficial, the spectacular or the trivial.”
225

  This heightened self-consciousness to the 

artificial effects of technology is an important part of the audience’s experience of Hamlet.  

As Huston Diehl points out, the Reformation doesn’t eliminate spectacle as much as it 

makes spectators much more conscious of its artificiality and effects. John Rainolds, the Oxford 

preacher, described the ways in which Catholicism turned worship into “a Masse-game, and all 

other parts of Ecclesiastical service into theatrical sights.”
226

 For a post-Reformation audience, 

the Eucharist, according to Jonas Barish “had been turned into a thing of spectacle, to be gazed 

upon and marveled at.”
227

 It is precisely this marveling and gazing that the Reformation sought 

to interrupt, whether in the Boxley rood, the eucharist, or stage spectacles. Shakespeare’s Hamlet 

is an excellent example. Hamlet does not immediately believe the ghost, but, rather, he questions 

it. Similarly, the mousetrap scene is not merely a spectacle as much as a “device” meant to 

induce a response in its intended audience. Hamlet narrates the scene in order to disrupt the 

spectacle. This distrust of theatrical and superstitious images, such as the ghost in Hamlet, is 

rooted in the Reformation. 

The Protestant Reformation (like the the writings of Galileo, Gilbert, and others) 

challenged early-modern English men and women to question their senses. Previously held 

beliefs in sights such as transubstantiation and relics like the Boxley Rood are called into 

question. Since the eyes can be so easily deceived, the ability to know and understand God’s 

presence, for Protestants, becomes predominantly mediated through scripture. The Church of 

England begins to privilege hearing over seeing, particularly in regard to divine revelation. Stuart 

Clark argues that during the Renaissance, Aristotle’s hierarchy of the senses, in which the eye is 

superior for the “the primary wants of life,” is reconfigured. In Clark’s book, Vanities of the Eye, 
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he argues that the roughly 250 year period of the Renaissance saw the collapse of the privileged 

status of the eye because early-modern beliefs in madness, melancholy, lycanthropy, magic, 

perspectival art, demons, witches, ghosts all work together to destabilize the belief in sight as the 

only true way to knowledge. Clark’s work points to an important dilemma for the early-modern 

audience, who, like Hamlet, can no longer be trust the eye as the primary route to truth. 

Knowledge must be tested, confirmed, and not merely subject to the senses. 

To See or Not to See 

Shakespeare’s Hamlet is deeply rooted in the Reformation.
228

  Hamlet’s education and 

his time spent at Wittenberg help to root both the play itself and its title character within the 

ethos of the Protestant Reformation. Hamlet’s hesitation, ambivalence, and uncertainty 

throughout the play can be traced to the iconoclastic tendencies of the Reformation. Further, 

Shakespeare’s employment of technological and theatrical effects within the play reflects a 

similar iconoclastic ambivalence like the response that Bruno Latour describes. My interest here 

is not to engage in speculation about Shakespeare’s own religious beliefs, but rather to 

demonstrate (through an examination of what Huston Diehl has described as an “emerging 

protestant aesthetics” in Hamlet), the complexity which embodies the religious conflicts and 

tensions of the iconoclast movement. Through the employment of the ghost, the use of “the 

cellarage,” and the “mousetrap scene,” Hamlet repeatedly experiments with a variety of different 

early-modern theatrical effects which ultimately demonstrate a new paradigm for the acquisition 

of knowledge.  

 This new knowledge paradigm at work in Hamlet also corresponds closely with the rise 

of empiricism and experimentation.
229

  William Gilbert’s De Magnete (1600), published just a 

few years before the publication of Shakespeare’s play, rehearses the very activity which Hamlet 
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himself engages in throughout the play. Hamlet must independently verify and see with his own 

eyes the ghost that Horatio reports. Further, he must investigate the ghost’s story to confirm its 

truth. The theater itself is looking towards a new epistemology of science and empiricism. 

Performance becomes like a scientific experiment meant to confirm the senses, and to reject the 

idols that Francis Bacon describes in Valerius Terminus (1603) and The Advancement of 

Learning (1605).  Hamlet forces the audience to renegotiate the relationship between art and 

nature, sense and reason, as well as illusion and disillusion, in the same way that the Reformation 

audience is forced to re-negotiate their experience of the Rood of Grace. 

Shakespeare’s Hamlet frequently engages a liminal state of uncertainty between the 

image and its absence. Hamlet engages with doubt and uncertainty only to destroy it. He creates 

doubt and allows the mind to enter into the idol thought pattern only to reveal its insufficiency. 

Stephen Greenblatt argues that “Shakespeare was fascinated by the way in which disoriented or 

anxious people construct desperate explanatory hypotheses  - his contemporary Gascoine called 

them “supposes” – about their world.”
230

 Hamlet investigates and meditates on this vexed 

phenomenological category that Latour describes as “the iconoclash,” which theatrical 

technology produces, as well as the iconoclastic movement’s response to it.  

Hamlet presents a complicated relationship to its own form. The play, like its central 

character, seems consumed by its own self-reflexivity. While the title character embraces 

theatricality as a means of investigating ambiguity, as in the Mousetrap scene, he also repeatedly 

disassembles any sense of wonder which theatrical effects might produce. Greenblatt suggests 

that representations of the ghost and purgatory operate within the play as a “secularization 

process” in which “the theater offers a disenchanted version of what the cult of Purgatory once 

offered.”
231

 The proximity of theatrical and religious wonder in this instance demonstrates the 
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complex and competing network of meanings through which the appearance of the ghost was 

experienced and understood. Likewise, the destruction, suppression, and reconfiguration of 

Catholic images and iconography throughout the early-modern period reflect a similar 

secularization process at work.  

Writing at the dawn of a new century, and a new monarchy, Hamlet may be read as a 

play which is anxious over the role and efficacy of images, particularly theatrical images. The 

incident surrounding Jonson and Nashe’s Isle of Dogs, in which the players were imprisoned by 

authorities for what was seen as seditious material, would have been fresh in Shakespeare’s 

mind. Written just a few years before Hamlet, the Isle of Dogs incident shows the power, danger 

and disastrous consequences theatrical images can have. Whether it is the appearance of the 

ghost, the skull of Yorick, or the killing of a king within the Mousetrap scene, Shakespeare’s 

Hamlet repeatedly investigates this secularization process at work. Shakespeare investigates 

theatre’s ability to produce images and illusions and then to destroy them. In this way, such a 

meditation leads Hamlet, at the end of the play, to ponder his own destroyed image and his own 

mortality. 

Like the bishop’s “restaging” of the Boxley Rood at Maidstone in order to disassemble 

any sense of wonder which the icon might have produced, Shakespeare’s Hamlet uses the 

technology and effects of the stage in order to investigate and reconceive the ways in which 

technology is understood and experienced. Ultimately, for Hamlet and his audience, the process 

of disillusionment is equally as important as the process of illusion within the play in order to 

create a new kind of theatrical epistemology. In a world of competing religious ideologies, and 

new discoveries which made the senses seem more and more unreliable, Shakespeare’s theater 

produces a way to engage with and investigate such visual uncertainties.  
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“Who’s There?” (The Ghost) 

“Who’s there?”
232

 The very first line of Hamlet introduces the theme of visual doubt and 

uncertainty.  Technologically, this theme is represented through the representation of the ghost. 

In 1.1, when speaking about seeing the ghost, Marcellus says:  

Horatio says ‘tis but our fantasy. 

And will not let belief take hold of him 

Touching this dreaded sight, twice seen of us: 

Therefore I have entreated him along 

With us to watch the minutes of this night; 

That if again this apparition come, 

He may approve our eyes and speak to it. (1.1.21-27) 

This “fantasy” is an ontological dilemma not only for the characters onstage, but also for the 

audience. The appearance of ghosts would have been a believable phenomenon to a large 

segment of the early-modern population.
233

 The ghost was a very popular visual effect 

throughout the era. The staging of the ghost effect in Shakespeare’s play may, in fact, have 

further emphasized this dilemma for the characters in the play and the audience. Alan Dessen 

questions whether the ghost’s exit at the beginning of Hamlet was done with a “normal” exit, or 

something more illusionistic.  At the end of Act 1.1, the soldiers cry,  

Bar   ‘Tis here! 

Hor       ‘Tis here! 

Mar ‘Tis gone!            (1.1.141-142) 
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Dessen argues that these lines suggest that the effect may have been staged with more than one 

actor onstage representing the ghost.
234

 The exact staging of the effect is not my concern, but 

rather to suggest that the staging of the effect and the text itself both help to support this 

experience of visual uncertainty.  

The staging of Hamlet’s ghost scene is one example of many visual paradoxes within in 

the play. There are over twenty references to sight or the act of seeing in Hamlet. The repeated 

emphasis on sight in the passage below demonstrates that for Horatio, when it comes to ghosts, 

only seeing is believing.  

Before my God, I might not this believe 

Without the sensible and true avouch  

of my own eyes. (1.1.54-56) 

The problem of the ghost is not actually whether it is seen, because it is seen by more than one 

character on stage. The problem, rather, is how it is seen, and whether it is to be believed. 

According to Stuart Clark, “anyone who continued to believe in the genuine reappearance of the 

dead – and many, of course, did – became ‘credulous’ and ‘superstitious’ in Protestant eyes.”
235

 

This very tension is precisely the characteristic of “iconoclash” that Latour describes.  

The reception of the ghost in Hamlet demonstrates this new category of conflicted 

phenomenology, or “iconoclash.” For Horatio, belief in the ghost comes not from a priori belief, 

logic, or reason, but from his own sight and from “approval” of the sentries’ sight. The 

ontological status of the ghost is always in question. Throughout the scene, the “ghost” is never 

actually named as such, or described specifically other than through simile (“Looks it not like the 

king?” (1.1.41)), or as a “thing” (1.1.19), an “illusion” (1.1.108), and “spirit” (1.1.152). Hamlet 

later refers to its “questionable shape” (1.4.24). Horatio must even ask “What art thou” (1.1.44)? 
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Although we don’t know precisely how Hamlet’s ghost was presented onstage, we do 

have some clues about the staging from an anonymous play that was presented by Shakespeare’s 

company. The prologue to A Warning for Fair Women (1599) includes a rather derisive 

description of the ghost effect. 

        A filthie, whining ghost 

Lapt in some fowle sheete, or a leather pelch, 

Comes skreaming like a pigge half stickt 

And cries, Vindicta, Revenge, Revenge: 

With that a little rosen flasheth forth, 

Like smoke out of a tabacco pipe, or a boyes squib.
236

 

The experience of the stage ghost is richly described above: the sounds, the sight of the actor, 

and the technological effect that accompanies his appearance. We can also imagine the strong 

smell associated with the spectacle of the ghost. The smell of the rosin, according to one of 

Shakespeare’s contemporaries, “sauoueth full well and so doth the smoake thereof: also by great 

seething, the sauour thereof abateth.” 
237

 As the description above tells us, although the ghost 

may have been of questionable provenance, he was clearly experienced -- seen, heard, and even 

smelled -- by the audience at the playhouse. 

In order to diffuse any tension in the audience over the fear that they might be witnessing 

a real ghost, Shakespeare reveals the theatrical nature of the supernatural effect within the very 

first act of the play. In Act 1, Scene 5, when the Ghost reveals himself, Hamlet makes a point of 

confirming to the audience and the characters onstage that the ghost’s presence is merely a 

theatrical effect. “Come on- you hear this fellow in the cellarage” (1.5.153). In this moment, 

Hamlet is acting like the Bishop did with the crowds who viewed the Rood of Grace; he is 
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teaching them how to properly view what otherwise seemed supernatural. What they’re hearing, 

Hamlet reminds the audience, is not a ghost, but a boy below the stage.  Apparently, the actors 

onstage or the boy below soon shifts position, because after Hamlet’s next line, the ghost re-

utters his command for Marcellus and Horatio to “swear.” With the strange movement of the 

invisible ghost, Hamlet responds “Hic and Ubique.”
238

 As Stephen Greenblatt points out in 

Hamlet in Purgatory, these words “refer in jest to the divine power to violate the laws of physics, 

a power that became an issue in the Reformation in a dispute over the Lutheran Doctrine of 

Christ’s Ubiquity.”
239

 While Shakespeare opens the play with the possibility that the ghost is in 

everywhere, he diffuses this anxiety later in the same act by revealing the theatricality of the 

ghost effect. Shakespeare begins the play by setting up the illusion of the ghost, but in this 

moment, he reveals the ways in which the technology of the stage can be used to deceive the 

senses. What the audience hears is not physically possible. Hamlet is subtly reminding his 

audience of this, breaking the illusion, and thus ruining the effect.  

In both of the examples above, Shakespeare first creates an effect or illusion to deceive 

the audience, and then sooths his audience by reminding them of the illusion. This pattern of 

illusion/disillusionment is frequent throughout Shakespeare’s Hamlet. Stephen Greenblatt argues 

that Shakespeare’s goal is “to tell compelling stories, to puncture the illusions that these stories 

generate, and to salvage something on the other side of disillusionment."
240

 The experience of 

disillusionment is equally important (if not more important) to the epistemological experience of 

Shakespeare’s Hamlet. In order to legitimize both theater and the technology of theater, 

Shakespeare seeks to distance himself and his plays from the criticisms of Gosson, and other 

anti-theatricalists, by deconstructing the moment of theatrical spectacle. He makes the audience 

aware of their own participation in the process of theater, as well as the technology which 
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produces such experience. Through such a process, the illusion of theater is broken, and (as with 

the example of the Boxley Rood), the senses and reason become crucial to the audience’s 

experience of technology.  

Hamlet’s dilemmas, (whether the ghost of his father is real and whether his uncle killed 

his father), are both ideas which must be empirically tested. Shakespeare’s theater, then, 

becomes a proto-scientific ground for experimentation, which requires empirical investigation, 

overcoming previously held beliefs and disbelief, and (occasionally) rejection of logic and 

reason. The early-modern theater, through its employment of technological effects, ultimately 

forces the viewer to constantly question their senses. Hamlet’s response to the ghost, his 

uncertainty, his hesitation, and his need for further evidence, produce the kind of response to 

iconoclasm that Bruno Latour describes.   

“Suit the action to the word, the word to the action” 

Shakespeare’s famous “Hecuba” scene (2.2) begins with a rousing speech by one of the 

players. In the response that follows, Hamlet deconstructs the craft of acting and its effect upon 

the audience. He describes the actor like a machine, or perhaps a “monster.” 

  Is it not monstrous that this player here, 

  But in a fiction, in a dream of passion, 

  Could force his soul so to his own conceit 

  That from her working all the visage wann'd, 

  Tears in his eyes, distraction in his aspect, 

  A broken voice, an’ his whole function suiting 

  With forms to his conceit? And all for nothing, 

  For Hecuba!     (2.2. 551-558) 
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Above, we see Hamlet’s description of the actor’s many effects (his “visage 

wann’d,/Tears in his eyes, distraction in’s aspect,/ A broken voice”). Scott Maisano suggests that 

Shakespeare anticipates Descartes with such a mechanical reading of the human body.
241

 Like 

Othello’s “motiveless malignity,”
242

 the actor has no reason or “cue” to show such behavior, but 

rather shows them “for nothing.”  

  What's Hecuba to him, or he to [Hecuba], 

  That he should weep for her? What would he do 

  Had he the motive and [the cue] for passion 

  That I have? He would drown the stage with tears, 

  And cleave the general ear with horrid speech. (2.2.559-563) 

Here, Shakespeare again sets up the illusion of the theater and destroys it only moments later. As 

with the presentation of the ghost, Shakespeare first presents the actor’s illusion, through the 

compelling Hecuba monologue, only to have Hamlet then destroy that illusion through his 

deconstruction of the actor’s performance. Hamlet goes on to analyze the effects of the 

performance upon the audience. In the passage below, the audience members are compared to a 

technological instrument, an organ, which receives repeated reference in Hamlet.  

   I have heard that guilty creatures sitting at a play 

  Have by the very cunning of the scene 

  Been struck so to the soul that presently 

  They have proclaim'd their malefactions; 

  For murder, though it have no tongue, will speak 

  With most miraculous organ.  (2.2.566-571) 
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The comparison of the body to the organ is a metaphor which reappears throughout the play. 

There are several references to “organ” (an instrument such as a pipe or recorder-flute) which 

convey the conflicting attitudes towards technology. Hamlet’s description of a “miraculous 

organ” in the passage above evokes sacred automata like the Boxley Rood.  In another example 

from Hamlet, the organ is described as a “pipe for fortune’s finger/To sound what stop she 

please” (3.2.70-71). While Hamlet’s descriptions above suggests a supernatural quality to the 

organ technology, later in the play, Hamlet describes the human agency behind such an 

instrument.  

You would play upon me, you would seem to know my stops, you would pluck 

out the heart of my mystery, you would sound me from my lowest note to [the top 

of] my compass; and there is much music, excellent voice, in this little organ, yet 

cannot you make it speak. ‘Sblood, do you think I am easier to be play’d on than a 

pipe? (3.2.364-370) 

The seeming divine (or providential) nature of the instrument and its human agency are an 

unresolved tension throughout the play, just as the nature and origin of the ghost are unresolved 

throughout much of the play. 

         The spirit that I have seen 

  May be a [dev’l], and the [dev’l] hath power 

  T’assume a pleasing shape, yea, and perhaps, 

  Out of my weakness and my melancholy, 

  As he is very potent with such spirits, 

  Abuses me to damn me. I'll have grounds 

  More relative than this – the play's the thing 
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  Wherein I'll catch the conscience of the King. (2.2.598-605) 

Hamlet distrusts the image of the ghost which can take any “pleasing shape.” He says that he has 

“grounds more relative” than mere images to prove his uncle’s guilt. Ironically, in the face of 

Protestant suspicion of superstitious images, Hamlet seeks the truth in a theatrical test: “the 

play’s the thing/Wherein I’ll catch the conscience of the king.” This test represents a new model, 

counter to Reformation ideology yet seemingly also a part of it. Shakespeare repeatedly creates 

illusions, only to destroy them. In response, more definitive knowledge becomes possible.  For 

example, Hamlet instructs Horatio to meet to discuss the findings after the presentation of the 

Mousetrap scene.  

   Give him heedful note, 

   For I mine eyes will rivet to his face, 

   And after we will both our judgements join 

   In censure of his seeming. (3.2.84-87) 

Hamlet finds a new empirical test within the theater. Hamlet declares that, together, he and 

Horatio must “both our judgments join/In censure of his seeming.” Hamlet’s presentation of the 

Mousetrap is a scientific experiment, according to the standards of the Royal Society as outlined 

by Steven Shapin and Simon Schaffer in Leviathan and the Air Pump.
243

 By the end of the 

seventeenth century, empirical observation is subject to scrutiny and group verification like the 

early experiments of Robert Boyle and the Royal Society described by Shapin and Schaffer.  

Over and over again, Shakespeare’s Hamlet teaches us that mere images alone cannot be 

trusted. Another example of this can be found in Hamlet’s remark to Rosencrantz and 

Guildernstern in 2.2.  
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This goodly frame, the earth, seems to me a sterile promontory; this most 

excellent canopy the air, look you, this brave o’erhanging firmament, this 

majestical roof fretted with golden fire, why, it appears to me no other thing than 

a foul and pestilent congregation of vapours. (2.2.298-303) 

Hamlet’s response to the technology of the theater demonstrates the dual nature of the 

performance experience. His dual descriptions of the “goodly frame” and “majestical roof” of the 

Globe Theatre emphasize a conflicted, subjective perspective. In the passage above, we see 

Hamlet questioning the subjective and confirming the senses in the same way the Protestant then, 

both become important focus for the character of Hamlet, as well as the play itself. He concludes 

with his observation that a human is nothing more than a “quintessence of dust” (2.2.308).   

Hamlet’s deconstruction of these images (the “majestical roof” and the human body) 

reinforces the Reformation idea that images are not to be trusted. Furthermore, the character of 

Polonius demonstrates that mere words and logic do not necessarily secure the truth, either.  

Shakespeare satirizes Polonius’ dependence on logic and the inability of Aristotelian natural 

philosophy to understand Hamlet. He demonstrates the failure of mere words and logic in the 

following comical passage: “That we find out the cause of this effect,/Or rather say, the cause of 

this defect,/For this effect defective comes by cause” (2.2.101-103). Repeatedly, over and over, 

the play emphasizes the failure of reason. When speaking with Rosencrantz, Hamlet says “I 

cannot reason” (2.2.265).  Despite Horatio’s privileged status as a “scholar,” his is not able to 

speak to (or reason with) the ghost. Not only does Shakespeare highlight the inability of men like 

Polonius and Horatio to use reason and logic for all phenomena, but, according to Howard 

Marchitello, he also “disqualifies” it as a source to knowledge.
244

 Ultimately, Hamlet learns that 

he cannot trust mere words alone, or reason, or images, so he chooses to trust a “device.” In this 
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case, Hamlet’s presentation of the Mousetrap scene reproduces the pattern of illusion and 

disillusionment in order to seek the truth. Hamlet’s methodology may seem as mad as Hamlet 

himself claims to be; he uses fiction to reveal the truth. Yet, closer examination shows that 

Hamlet’s methodology embraces empirical observation and group consensus, two of the 

hallmarks of what would become the new scientific method. 

Theatrical effects produce a special kind of experiential knowledge apart from what 

Aristotelian logic and the mere senses alone can produce. Theater produces “iconoclash,” or 

disillusionment that tests and produces new knowledge. Theatrical effects create uncertainty and 

doubt for an early-modern audience, rather than assuage it. However, the opposite is also true. 

While Shakespeare may introduce the possibility of uncertainty through the employment 

technological effects, he repeatedly cues his audience into the secrets of the stage, 

metatheatrically erasing for the audience (but not always the characters themselves) all doubt and 

uncertainty in the spectacular moment. This creates an important tension in terms of the complex 

interrelationship between illusion and disillusionment that was a crucial part of the early-modern 

experience of scientific technology. 

Through the technology of theater, Shakespeare repeatedly emphasizes the necessity of 

the visual senses in concert with reason and logic, the contradicting perspectives of detached 

observation, and the subjective experience which theater allows. Ophelia emphasizes all of these 

things when she says of Hamlet “T’have seen what I have seen, see what I see” (3.1.161)!  

Thus, through the technology of theater, Shakespeare investigates a new kind of 

knowledge through a new kind of seeing. Marchitello argues that Hamlet “stages the collision of 

two narratives:  the first is the collapse of the perceptual body and its resulting disqualification as 

a means to knowledge. The second is the emergence of the practices of experimental science 
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deployed in order to recuperate sense perception and re-establish the very possibility of both 

experience and knowledge.”
245

 This experimental process is best demonstrated in the closet 

scene with Gertrude. Hamlet’s emphasis on looking and seeing demonstrates this new 

experimental method.  

Do not look upon me, 

Lest with this piteous action you convert 

My stern effects. Then what I want to do 

Will want true colour -- tears perchance for blood.  (3.4.118-121) 

Observation is a recurring pattern throughout the play. This emphasis on observation (or 

empirical proof) is found in Claudius and Polonius’ observation of Hamlet, Rosencrantz and 

Guildenstern’s charge to observe Hamlet, Hamlet’s observation of Claudius during the 

Mousetrap, Reynaldo’s observation of Laertes for Polonius, and Hamlet’s observation of the 

ghost at the beginning of the play. 

In another encounter with technology from the play, Hamlet introduces a mirror to 

Gertrude to induce certain emotional effects in his mother. “You go not till I set you up a glass/ 

Where you may see the [inmost] part of you” (3.4.19-20). Similarly, he presents portraits of his 

father and uncle for her to see also. In a moment in which he literally enacts his famous advice 

“to hold as ‘twere the mirror up to nature” (3.2.20), Hamlet then repeats the prodding question to 

his mother: “Have you eyes?” (3.4.65, 67). As we can see from Gertrude’s reply, Hamlet’s 

question really asks her use the technological devices to better see herself. Hamlet wants his 

mother to see her husband and to feel the pain and suffering of King Hamlet’s death and the 

shame of marrying Claudius. The technological devices have their intended effect, as we see 

from Gertrude’s reply: 



100 

 

 O Hamlet, speak no more! 

 Thou turn’st mine eyes into my very soul, 

 And there I see such black and grained spots 

 As will not leave their tinct. (3.4.78-81) 

Gertrude’s response to technology is important to note. In this case, the technological moment 

doesn’t alienate or create outer objectivity, but rather creates an inward response. Like Claudius’ 

response to the Mousetrap scene, her encounter with technology turns an objective experience 

into a subjective one.  

“The Mousetrap” is a complex theatrical device. First, the murder of the king is enacted 

through a dumb show. Yet, the image of the murder alone is not enough to convey Hamlet’s 

intended meaning and effect. Hamlet’s narrative throughout, is, like the Bishop in the Boxley 

Rood story, meant to properly instruct the audience on how to view the spectacle. The effect 

must in some way must become real to Claudius. Thus, Hamlet’s remarks help to both create and 

break the illusion. He describes it as “jest” further distancing the play from reality by placing it 

in Vienna. “This play is the image of a murther done in Vienna…. Your majesty, and we that 

have free souls, it touches us not.” (3.2.38-39, 41-42) Further, Hamlet seeks to distance the effect 

from reality by claiming that the story is extant and written in choice Italian. In many ways, 

Hamlet has set up this illusion only to destroy it. It is the destruction of the illusion that causes 

the King to recognize himself in the scene.  

The iconoclastic moment is created when Claudius sees himself in the action of the 

scene. Claudius must destroy what he is seeing, and replace the image with himself. He must 

destroy the illusion in order to see himself in the moment. In that brief moment of subjectivity 

for Claudius, the illusion is destroyed and new knowledge or meaning is created. 
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“As this machine is to him” 

One final iconoclastic image which Shakespeare repeatedly employs throughout Hamlet 

is the human body. Scholars such as Otto Mayer, Jessica Wolfe and Jonathan Sawday have each 

addressed the significance of mechanical imagery in relation to the body throughout Renaissance 

literature.
246

 Shakespeare’s employment of body imagery throughout Hamlet further reflects the 

iconoclastic tensions of the Reformation. Shakespeare’s use of body imagery reflects the 

intersection of two different kinds of epistemologies of the Renaissance, religious faith and 

visual empiricism. Shakespeare’s employment of mechanical imagery in relation to the human 

body reflects back on the iconoclastic past, as well as looks forward towards the empirical future 

of the seventeenth century. Hamlet ends his letter to Ophelia in 2.2 with the following enigmatic 

salutation, 

Thine evermore, most dear lady, 

  whilst this machine is to him, Hamlet. (2.2.123-124) 

When Hamlet describes his body as a “machine” in his letter to Ophelia, it demonstrates 

Hamlet’s own crisis of faith, and destroys the divine, incarnational nature of the body and turns it 

into a soulless machine which lacks free will. Adam Max Cohen argues that Hamlet’s reference 

to himself as “machine” is evidence towards the early-modern progression towards “turning 

tech.”
247

 Cohen argues that “a close study of Shakespeare’s plays indicates that the metaphorical 

or symbolic transformation of the body into a technological implement is well underway in the 

early-modern period.”
248

 Shakespeare’s response to the phenomenon of technological infusion is 

ambivalent. This ambivalent response is similar to the one described by Bruno Latour. While 

Cohen’s study focuses on the metaphorical implementation of mechanical imagery in 

Shakespeare’s language, the examples which I have cited throughout this chapter demonstrate 
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that the same type of ambivalence can be traced to the actual performance of stage technology as 

well.  

Hamlet’s letter to Ophelia certainly demonstrates ambivalence towards the new empirical 

trends. Hamlet infuses doubt into the surety of some of the new scientific discoveries of his 

lifetime. Hamlet’s enigmatic letter to Ophelia that is read in 2.2 can be read as a skeptical 

response to the new technology. In the first two examples below, Hamlet encourages Ophelia to 

doubt empirical knowledge supported by technological evidence.  

Doubt thou the stars are fire, 

Doubt that the sun doth move, 

Doubt truth to be a liar, 

But never doubt I love. (2.2.116-120) 

While doubt seems an antithetical response to the presentation of empirical information, it is an 

integral part of the process of technological (and theatrical) disillusionment. In the passage 

above, Hamlet contrasts the intellectual surety of the emergent empirical culture with the 

emotional surety of experience. Despite the fact that his behavior appears otherwise, Hamlet 

implores Ophelia not to trust her senses, but to trust a larger sense of what she knows to be true.     

The first two examples (the stars and the earth) illustrate verifiable, scientific principles 

with the new technology, specifically the telescope. Hamlet encourages Ophelia to question and 

doubt those things that she might see with her eyes in order that she might also question the 

behavior of Hamlet. The paradox that Hamlet presents, like the Boxley Rood episode, arises 

when what is seen conflicts with what was previously believed. Doubt destroys the image (or the 

icon) and creates a new epistemological model through which the image is seen and understood.  
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 Hamlet forces Ophelia, and the audience, to accept this new epistemological model. Like 

the Bishop in the Boxley Rood story, Hamlet seeks to reconfigure the way everything is seen to 

Ophelia within the play. Hamlet even forces Ophelia to reconsider how she sees and understands 

Hamlet’s body:  as a machine. 

In many ways this machine simile is also worthy of skepticism, yet Hamlet does not 

include this among his litany of doubt.  There are several ways in which to understand Hamlet’s 

“machine” reference. Scholars often gloss “machine” as “body”
249

 yet the word machine had a 

rich association of meanings in the early-modern period. John Florio’s Worlde of Wordes, a 

dictionary first published in 1598, defines machina as “a frame, an engine, a deuise, a building, 

an inuention, an instrument. Also a conspiracie, a stratagem, a contriuing, a plot, a complot, a 

skaffold in building.”
250

 In this way, not only is the body a machine, but the Mousetrap scene, 

the play, and even the theater itself is a machine.  

The death of the body (that “undiscovered country”) presents the ultimate act of 

iconoclasm for Hamlet.  

For in that sleep of death what dreams may come, 

When we have shuffled off this mortal coil, 

Must give us pause        (3.1.65-67)  

Hamlet faces that ultimate reality of the iconoclasm of death near the end of the play when he 

comes face to face with the skull of Yorick and further contemplates his own ultimate demise. 

At first, Hamlet does not recognize the skull, signaling the ultimate instability and 

transitory nature of the body as an icon. In this moment, Hamlet acknowledges the destruction of 

the ultimate Christian icon, the body, and perhaps the belief system that surrounds it.  
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Alas, poor Yorick! I knew him, Horatio, a fellow 

of infinite jest, of most excellent fancy. He hath 

bore me on his back a thousand times, and now how 

abhorr’d in my imagination it is! my gorge rises at 

it.  (5.1. 184-188) 

Hamlet acknowledges the ultimate futility of such a transformation. Like his reflection on the 

“quintessence of dust,” Hamlet experiences ambivalence of purpose in his encounter with his 

own mortality. 

No, faith, not a jot, but to follow him thither with 

modesty enough, and likelihood to lead it: Alexander died, Alexander was buried, 

Alexander returneth to dust, the dust is earth, of 

earth we make loam, and why of that loam whereto he 

was converted might they not stop a beer-barrel? (5.1.207-212)  

In the passage above, we see Hamlet wrestling with the ultimate meaning of his own existence, 

as he does repeatedly throughout the play. Here, however, his encounter with iconoclasm (the 

destruction of the body’s image) forces him into a state of mind that few Reformation ministers 

might ever have imagined when they pursued the destruction of religious icons throughout 

Europe. Hamlet’s subjective response to the mutability of images, and their ultimate destruction, 

results in a sense of meaninglessness in which the body of Alexander the Great becomes nothing 

more than a stop to a beer-barrel, and the great Globe itself becomes nothing more than a “a foul 

and pestilent congregation of vapours”  (2.2.303). For Hamlet, iconoclasm leads not to greater 

faith, but to the loss of faith.  
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Shakespeare’s Hamlet presents a restaging of the technology of theatre in order to 

investigate newer, more empirically based forms of knowledge which were beginning to be seen 

in the experiments of Gilbert, Galileo and others. The play engages with a new epistemology, a 

skeptical, Reformist-driven epistemology. It is a uniquely theatrical epistemology which engages 

in the imagery and technology of theater, yet seeks to consciously separate the audience from its 

effects and its artificiality. It is an epistemology skeptical of images and technology, and yet 

which uses images and technology to seek the truth. Not only does Hamlet discover his own 

iconoclastic attitude towards the performance of technology, but he further seeks to destroy all 

icons. Similar behavior would ultimately result in the destruction of the most powerful icon in 

England, the king, just a few years later. 

Such effects produce an emotional response which in turn elicits empirical investigation 

into the exact nature of the phenomenon. The physiological effects of tragedy can be directly 

traced to Aristotle’s earlier description of catharsis. The effects of stage technology clearly 

produce such catharsis. This process has also has been described at greater length by Lorraine 

Daston and Katherine Park in their discussion of early-modern wonder.
251

  I will discuss the 

experience of technological wonder in my next chapter. Often, such strong emotional or 

physiological responses to stage effects are followed by intellectual inquiry. After seeing the 

ghost, Horatio points out that Hamlet “waxes desperate with imagination.” Such reasoning, 

questioning, and “imagination” begin first, therefore, with the physiological response to the 

spectacular moment. The physiological response was arguably conditioned by the Reformation’s 

emphasis on iconoclasm and the tensions and ambiguity that the destruction of images creates.  
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 Ultimately, Hamlet and the audience’s skepticism produce a new kind of 

knowledge. As Hamlet reminds Horatio “There are more things in heaven and earth, Horatio, / 

Than are dreamt of in our philosophy” (1.5.168-169).   
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CHAPTER FOUR 

“BUT HOW IS TO BE QUESTIONED”: THE MECHANICS OF WONDER 

Introduction 

The final scene of Shakespeare’s The Winter’s Tale includes a quintessential example of 

the kind of wonder which Shakespeare evokes in several of his later plays. In it, Paulina presents 

Leontes with a statue of his dead wife which suddenly and inexplicably comes to life. In this 

chapter, I will discuss this moment, and others like it, within the context of early-modern 

mechanical wonder. The statue of Hermione should not merely be interpreted as a natural or 

supernatural wonder, but rather specifically within the subset of wonder which centers on art and 

mechanical principals. While much current scholarship on the subject of wonder focuses on the 

natural or praeternatural, this chapter highlights a distinct subset of wonder connected to 

mechanics, artifice, and engineering.
252

  Although this mechanical form of wonder can be traced 

back to the writing of Aristotle, it received particular interest and study in the early seventeenth 

century through the performance of increasingly sophisticated theatrical effects.   

The wunderkammer, or collection of curiosities, was one of the hallmarks of the early-

modern culture of wonder and was also predecessor of the modern-day museum. The final scene 

of Shakespeare’s The Winter’s Tale takes place in just such a setting. Leontes describes the 

“many singularities” which he has seen passing through Paulina’s “gallery.” 

Your gallery 

Have we passed through, not without much content 

In many singularities; but we saw not 

That which my daughter came to look upon, 

The statue of her mother (5.3.10-14). 
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Among these many “singularities,” they finally come to the statue of Hermione. When 

presenting the statue to Leontes, Paulina is careful to distance herself from accusations of 

witchcraft. The history of theatrical automata in England was filled with accusations of the 

occult at least since John Dee’s design of a flying scarab for a production of Aristophanes’ Peace 

(produced in 1546 at Trinity College) which, according to Dee, caused “great wondering, and 

many vain reports spread abroad of the means of how it was effected.”
253

 Dee’s use of a deus ex 

machina effect introduces new anxieties and misunderstanding of technology’s role in 

performance. Dee’s flying device was a crane built to replicate similar devices used in classical 

drama to present the deus ex machina moment. Several years later, Shakespeare’s introduction of 

a similar effect in The Winter’s Tale echoes the same fears that Dee faced in light of his own 

mechanical creation. 

I'll make the statue move indeed, descend, 

And take you by the hand. But then you'll think-- 

Which I protest against--I am assisted 

By wicked powers. (5.3.88-91) 

Paulina fears that she will be condemned of “unlawful business.” She emphasizes that the 

statue’s movement is not the result of “wicked powers.” The audience/reader is told, rather, that 

the statue is the artistic creation of Giulio Romano.  

a piece many 

years in doing and now newly performed by that rare 

Italian master, Giulio Romano, who, had he himself 

eternity and could put breath into his work, would 

beguile Nature of her custom, so perfectly he is her 
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ape. He so near to Hermione hath done Hermione that 

they say one would speak to her and stand in hope of 

answer. (5.2.86-92) 

Giulio Romano (d. 1546) was an Italian painter and architect. Shakespeare’s reference to an 

actual artisan in this instance purposely places the statue/automata in the realm of the historical, 

and less in the realm of fictional, imaginative devices.  Shakespeare’s description of the statue as 

Guilio Romano’s creation carefully defines the work within human provenance, so as to avoid 

supernatural associations. For many Jacobeans, Romano’s ability to “put breath into his work” 

and “beguile nature of her custom” presents the blurred and fearful line between the artificial and 

the natural worlds which was continually reassessed and redefined throughout the early-modern 

period. 
254

 Like art, magic was also seen as a means to “beguile nature.” Yet, Shakespeare 

purposely describes the statue as an artistic creation, not as an object of magic or divinity.  

Unlike many readers of the play, I want to suggest that the statue in the final scene of The 

Winter’s Tale is meant to be seen as a mechanical automaton. Paulina described the “carver’s 

excellence” (5.3.31) and warns, “Prepare/To see the life as lively mock'd as ever/Still sleep 

mocked death” (5.3.18-20). Leontes exclaims how “we are mocked with art” (5.3.68). Magic, or 

divinity, is not the source of such a wonder; it is the mechanical arts which have created such an 

effect. 

In response to the statue, Paulina insists, “It is required/ You do awake your faith” 

(5.3.94-95). While a number of readers focus on the religious dimensions of this scene
255

 and 

discuss Paulina’s reference to “faith” within a religious context, given the setting of the scene 

(within a gallery of wonders) and the technological culture within which the play was written, it 

is possible to imagine a new and different kind of awakened “faith” that Paulina is describing.   
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While the language of faith is connotative of religious wonder, given the culture of 

experimentation in which the play takes place, Shakespeare’s use of “faith” within the context of 

a mechanical statue is deliberately polysemous, and opens a more secular reading of the scene. 

After the Reformation, as my earlier discussion of the Boxley Rood story demonstrates, 

mechanical devices are often attacked for interrupting or interfering with religious faith. For 

religious authorities, an artist’s statue which comes to life would clearly be seen as an example 

of the occult. For Christians, the power to raise the dead was reserved for God alone. This scene, 

rather, encourages faith in the power of artisans and mechanics like Giulio Romano to create 

strange mechanical wonders. This scene enacts the possibility for humans to produce, 

investigate, and ultimately understand the wondrous through mechanics. Paulina’s command 

suggests not a religious faith, but a new kind of faith that was becoming more and more 

necessary throughout the early seventeenth century: a mechanical faith, an instrumental faith, 

and a faith in the human ability to create such wonders.  

For years, similar wonders had been associated with occult magic and alchemy. Stories 

and folk tales of artificial life, homunculi, and mandrakes circulated throughout early-modern 

culture. The most notable of these are found in the writings of Paracelsus.
256

  Yet, over the 

course of the Renaissance, a new experience of artificial life, which grew out of the mechanical 

tradition and which was indebted to the study of geometry, began to gain attention.
257

  Self-

propelling dragons buoyed by fireworks, and mechanical singing birds are seen in festivals and 

royal gardens. A whole new genre of books known as “theatrum mechanorum” circulated 

throughout Europe.  Such automata and mechanical wonders are distinct from divine and 

magical forms and arguably produce a distinct phenomenological response.
258

  



111 

 

This chapter seeks to understand Hermione’s statue, and other automata like it, within 

this latter, emerging form of wonder. This new class of wonder is not attributed to gods or devils, 

but rather to the renewed interest in the mechanical arts through theatrical performances as well 

as the proliferation of publications on the subject.  Leontes experiences such a moment of 

mechanical wonder when Guilio Romano’s “statue” of Hermione seems to come to life. He is 

frozen and silent while Paulina says, “I like your silence; the more it shows off/Your wonder” 

(5.3.21-22). Leontes responds: 

I am ashamed. Does not the stone rebuke me 

For being more stone than it? O royal piece! 

There's magic in thy majesty, which has 

My evils conjured to remembrance, and 

From thy admiring daughter took the spirits, 

Standing like stone with thee. (5.3.37-42) 

Leontes initial response to the statue reflects many of the traditional historical responses to 

automata. For example, he immediately associates “the stone” with “magic.” He further 

expresses fear that it may be magical or demonic art. 

O, she's warm! 

If this be magic, let it be an art 

Lawful as eating. (5.3.109-111) 

Leontes hopes that the art which produced Hermione is “lawful” rather than the “execrable art” 

of magic. The “lawful” art which Leontes describes is mechanics; it was distinct from witchcraft 

and was often described as “mechanical magic.” The statue is warm and moves, yet “she” does 

not speak. While the statue seems human to Leontes, Paulina does not ever fully confirm this 
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ambiguity. In fact, her response seems to suggest the opposite. Paulina couches her answer in 

mystery and says, 

That she is living, 

Were it but told you, should be hooted at 

Like an old tale. But it appears she lives, 

Though yet she speak not. (5.3.116-119) 

Paulina’s enigmatic response above does not confirm that Hermione is actually living. Rather, 

she says that such an idea would be scorned: “were it but told to you, should be hooted at.” 

Further, she does not say that Hermione lives, rather that “it appears that she lives” (emphasis 

added). This wondrous creation is ultimately left unexplained to the viewer or reader. Although 

the “how” is questioned by Leontes, it is never fully answered within the play. 

Leontes response to mechanical wonder is distinct from the examples discussed in my 

earlier chapters. In many early-modern fireworks’ displays, for example, such events are often 

interpreted as instantiations of the divine. An anonymous description of a fireworks display in 

Florence in 1439 describes the experience in the following way: “In the meantime, a fire comes 

from God and with a noise of uninterrupted thunder passes down three ropes towards the middle 

of the scaffold.”
259

 The pyrotechnical effect described above is clearly described as a 

manifestation of the divine (as a fire which “comes from God”). Also, in his Briefe and True 

Report of the New Found Land of Virginia (1588), Thomas Harriot writes that when the natives 

saw the demonstration of fireworks, “they thought they were rather the works of gods then of 

men…Whereupon greater credite was given unto that we spake of.”
260

  Such responses 

demonstrate the acceptance of such phenomena as divine wonders rather than mechanical 

effects.   
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In the final scene of The Winter’s Tale, however, Shakespeare presents an 

incomprehensible mechanical wonder which must be negotiated by Leontes apart from religious 

or natural phenomena. Peter Platt describes such wonder as “supra-rational.” Platt argues that “in 

a world of increasing complexity, Shakespeare suggests the importance of the power of wonder 

and of faith in something “supra-rational” – perhaps God, more likely theatrical art—in 

encountering uncertainties and doubts.”
261

 This supra-rational faith becomes more and more 

necessary in the face of unexplainable technological discoveries and wonders of nature such as 

perpetual motion machines, automata, magnets and telescopes. The wonder which Leontes 

confronts in The Winter’s Tale is a mechanical, theatrical brand of wonder which is distinct from 

the natural, divine or magical forms of wonder which precede it.   

Shakespeare’s later plays embrace the burgeoning culture of technological innovation and 

mechanical wonders that were pervasive throughout the early part of the seventeenth century. In 

plays like Cymbeline, Tempest and The Winter’s Tale, Shakespeare’s characters seem much more 

sympathetic to the experience of wonder in the perception of technology. Specifically, through 

the employment of the deus ex machina, Shakespeare’s later plays demonstrate the ways in 

which technology, specifically the technology of theater itself, can awaken a unique sense of 

mechanical wonder.  

The deus ex machina effect was a counterweight pulley system which allowed actors (or 

other props such as thrones or chairs) to descend to the stage, or ascend from it. The device 

became quite popular from the time of its earliest appearance in Dee’s production at Trinity 

College in 1546 through the closure of the theaters in 1642. Alan C. Dessen and Leslie Thomson 

point out that the term “descend” “occurs roughly ninety times in sixty plays” over the period.
 262

 

According to their calculations, perhaps thirty one of these references involve the use of the 
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crane and the descent of objects or actors onto the stage from above.  There is also the use of a 

descent into the trapdoor “often in a supernatural context.”
263

 Dessen and Thomson cite at least 

twenty two examples of such an effect from plays from the same period. From this, we can 

gather that there are an extraordinary number of supernatural effects, particularly the deus ex 

machina effect, on the early-modern stage.  

After the Reformation, there was religious and political resistance to representations of 

the divine onstage.
264

 Although the deus ex machina effect was disparaged in the writings of 

Horace, Aristotle, and Plato, and Sidney, among others, the deus ex machina was an 

extraordinarily popular device throughout the early-modern era.
265

 Ben Jonson famously 

scoffingly refers to the effect as “the creaking throne” in his prologue to Every Man in His 

Humour (1616).  Ben Jonson’s prologue disparagingly reveals many of the secrets of early-

modern stagecraft. Many technological devices and theatrical effects were not widely known, or 

written of, beyond the writings or translations of Vitruvius and Serlio. Theater companies, like 

the King’s Men, would have wanted to keep these trade secrets in order to maximize the 

audience’s wonder at the effect. In The Winter’s Tale, Leontes (like the audience around him) 

sees in the statue of Hermione a device whose mechanics is not able to explain. Yet, his 

investigative response to it, “But how is to be questioned” (5.3.140), reflects a new cultural 

attitude towards similar mechanical devices. 

Classical and Early-Modern Roots of Mechanical Wonder 

The early seventeenth century creates a moment in the history of intellectual culture in 

which a distinctly mechanical category of wonder is created, experienced, and scrutinized. The 

theater provides a platform on which this experience is possible. Theater allows for the 

development of mechanical wonder on stage at the same time that such wonder is pushing 
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forward in the culture of experiment.  Over the course of the Renaissance, a proliferation of 

classical mechanical texts by Heron of Alexander, Archimedes and Pseudo-Aristotle were 

translated and disseminated throughout Europe. These publications led to a wider cultural 

investigation of the realm of mechanics in the public theater, the court, and the laboratory. The 

deus ex machina effect can be seen as part of the dissemination of mechanical knowledge along 

with other such mechanical devices such as automata, fountains, and mechanical birds.   

The Mechanics (originally published as part of the Aristotle canon) was the most 

influential early-modern treatise on the subject of mechanics. In it, the author discusses two 

distinct kinds of wonder.  

Our wonder is excited, firstly, by phenomena which occur in accordance with 

nature but of which we do not know the cause, and secondly by those which are 

produced by art despite nature for the benefit of mankind.
266

  

The first example which the author discusses is preternatural, while the latter is a mechanical 

sort. The preternatural category of wonder has received a tremendous amount of attention from 

scholars, and is arguably the basis of Francis Bacon’s investigation of particular causes.  

However, the latter form, the mechanical and artistic sort of wonder, has been designated as the 

lesser form of knowledge throughout history. While mechanics is a distinctly unnatural 

phenomenon, it becomes an equal source of wonder and knowledge of nature throughout the 

Renaissance.  

The earliest edition of Aristotle in England was published by Aldus Manutius c. 1495-98, 

and was translated several times into Latin. Galileo had read, lectured on, and written a 

commentary on the Mechanics at Padua. The text was also known to John Dee in England.
267

  

Commentaries were written on it well into the seventeenth century. In the Mechanics, the author 



116 

 

describes mechanics as “para physin,” an important and influential definition which suggests that 

mechanics works “against” or “despite” nature.  The Mechanics includes a definition of wonder 

which is artificial and technical, rather than divine or natural. For this reason, the author writes 

that “we wonder at those things which are produced by art despite nature.”
268

 For many, this 

definition of mechanics was conflated with another early-modern art: natural magic. 

The Aristotelian definition of mechanical wonder focuses on artificially produced 

phenomena.  For much of medieval history, mechanics had been conflated with magic as an 

occult, unnatural art. In his “Letter on Secret Works of Art and of Nature and on the Invalidity of 

Magic,” written to William of Paris, Roger Bacon seeks to distinguish the two as distinct 

phenomena.  In Chapter Four, Bacon devotes a chapter to “Wondrous Artificial Instruments.” He 

is clear to point out, like Paulina in the scene above, that the wonder derived from such 

instruments is not the work of magic. He describes 

the works of art and of nature to be marveled at, in order then to assign their 

causes and modes of operation. There is no magic in them, as it would seem that 

every magical power is inferior to and unworthy of these works. First, those 

things achieved through the design and reasoning of art alone.
269

 

In the passage above, Bacon clearly distinguishes mechanical wonders from the work of 

magicians. Among the list of “wondrous artificial instruments,” Bacon includes a description of 

a deus ex machina-like machine.  

And an instrument small in size for raising and lowering almost infinite weights; 

at times there is nothing more useful than this, for, by an instrument three fingers 

high and just as wide, or of less size, a man could snatch up himself and his 

friends and raise and lower them from every danger of prison. Moreover, an 
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instrument could easily be made by which one man could violently draw to 

himself a thousand men against their will and attract other things in the same 

way.
270

 

Like Aristotle, Bacon focuses on the benefits of such mechanical devices.  He is clear to define 

the practical applications of such devices. For Bacon, their significance stems from ancient 

origins and a seemingly infinite number of beneficial applications. 

These things were all made in antiquity, and it is certain they have been made in 

our times, unless it be the flying machine, which I have not seen, nor do I know 

anyone who has, though I do know a wise man who has thought of a way to carry 

out such a device. Almost infinitely many such things can be made, such as 

bridges that span rivers without pillars or any support, and machines and unheard-

of devices.
271

 

While Bacon legitimates the study of mechanical wonders through its classical origins, Hugh of 

St. Victor elevates theater into the realm of the mechanical arts. In Chapter 20 of The 

Didascalicon, Hugh includes “theatrics” as one of the seven mechanical arts. For Hugh, wonder 

arises from artisans through the production of mechanical knowledge: “the work of the artificer 

is to put together things disjoined, or to disjoin those put together.”
272

 Hugh’s definition is 

important for the way it separates mechanics from the merely beneficial. In some ways, theatrics 

becomes wonder for its own sake. Hugh’s definition focuses equal attention on the art and the 

artificer. The work of artisans produces wonder “so that we look with wonder not at nature alone, 

but at the artificer as well.”
273

 Finally, Hugh’s description demonstrates a consciousness of 

artifice in the viewer that will become an important part of the reception of the deus ex machina 

and other mechanical devices in the seventeenth century.  



118 

 

Like Roger Bacon and Hugh of St. Victor, Pico della Mirandola is also a very important 

voice in the separation of the mechanical arts from magic. In his “Oration on the Dignity of 

Man”, Della Mirandola writes that: 

I have proposed theorems about magic, too, wherein I have signified that magic is 

twofold. The first sort is put together by the work and authorship of demons, and 

is a thing, as God is true, execrable and monstrous. The other sort is, when well 

explored, nothing but the absolute consummation of the philosophy of nature.
274

 

Della Mirandola describes mechanics as the latter form of magic, and as “the absolute 

consummation of the philosophy of nature.” Unlike Aristotle’s definition of mechanics, Della 

Mirandola sees the mechanical arts as the “highest and most perfect wisdom.” Specifically, he 

lays out a kind of beneficent magic which can be traced to the work of Roger Bacon. 

I find three among the moderns who have caught the scent of it, Alchindus the 

Arab, Roger Bacon, and William of Paris. Plotinus too mentions it where he 

shows that the magician is the minister and not the maker of nature….the first 

cannot claim for itself the name of either art or science. The second is full of the 

deepest mysteries and includes the most profound and hidden contemplation of 

things, and finally, the knowledge of all nature.  
275

 

This kind of mechanical magic holds, according to della Mirandola, “the deepest mysteries,” and 

finally “the knowledge of all nature.” Della Mirandola seeks not to deceitfully imitate nature but 

to “serve nature as she works her wonders.” Mirandola softens the view of Aristotelians that the 

work of mechanics is somehow “contrary to nature” but rather is servant to nature. Mirandola 

writes that the practice of this art “does not so much make wonders as carefully serve nature 

which makes them.”
276
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This new kind of magic which Della Mirandola describes (which would later come to be 

known as “mechanical magic”) when infused with Pythagoreanism and Euclidian geometry, 

grew in further esteem with the publication of John Dee’s preface to Euclid’s Elements (1570). 

Dee defines a new category of wonder, specifically: 

That Art Mathematicall, which giveth certaine order to make straunge workes, of 

the sense to be perceived, and of men greatly to be wondered at. By sundry 

means, this wonderworke is wrought. Some, by Pneumatithmie. As the works of 

Ctesibius and Hero. Some, by waight, whereof Timaus speaketh. Some, by 

Stringes strayned, or Springs, therwith Imitating lively Motions. Some by other 

meanes, as the Images of Mercurie: and the brazen hed, made by Albertus 

Magnus, which dyd seme to speake.
277

 

Dee’s definition is transformational for the mechanical arts. He describes theatrical effects like 

the deus ex machina as “wonderworke” and that which is “greatly to be wondered at.” This 

category is important for the ways in which it elevates the study of mechanics, and demonstrates 

its practical applications. Dee’s definition also transforms the role of the mathematician as 

wonder-worker. The cultural status of the mechanic is raised to equal the mathematician for his 

ability to create natural wonders and to estrange the senses. 

While wonder is an important quality of mechanical creations for Dee and Mirandola 

because it impels individuals into further study of nature, Francis Bacon is skeptical of wonder 

because of its ability to interfere with the empirical investigations of nature. In “The 

Advancement of Learning,” Bacon describes wonder ambivalently, citing that it is both "the seed 

of knowledge," and "broken knowledge."
278

 Bacon’s fear is that wonder may overwhelm the 

emotions and cease the process of intellectual investigation. In response to this fear, Bacon 
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writes that the pursuit of knowledge, specifically technical knowledge, will dissipate the belief in 

wonders. With the knowledge of causes, Bacon suggests, wonders will cease. In Bacon’s 1594 

masque, The High and Mighty Prince Henry, the Prince of Purpoole, the Prince says: “when all 

other miracles and wonders cease by reason that you shall have discovered their natural causes, 

yourself shall be left the only miracle and wonder of the world.”
279

 Bacon’s philosophy suggests 

the study of mechanics without the element of wonder. Rather, suggests that: “whereas men 

ought on the contrary to have settled conviction, that things artificial differ from things natural 

not in form or essence, but only in the efficient.”
280

  Through a study and understanding of 

efficient causes, Bacon proposes a radical change in the early-modern public’s relationship to 

mechanical wonder.   

Despite Bacon’s attempt to recover wonder from the realm of superstition and the occult, 

a competing strand of theological thinking about mechanics persists well into the seventeenth 

century. In following from the tradition of Dee, Mirandola  and Bacon, a new category of 

“mathematic magic” arises in the seventeenth century. Like Dee, John Wilkins publishes 

Mathematicall Magick (1648) as part of the new attempt to promote the applications of geometry 

and the study of mechanics for an early-modern audience. Wilkins divides all phenomena into 

three categories: divine, natural and artificial. Describing the “artificial” category, he includes: 

all of those inventions, whereby nature is any way quickned (sic) or advanced in 

her defects: these artificiall experiments being (as it were) but so many Essays, 

whereby men doe naturally attempt to restore themselves from the first generall 

curse inflicted upon their labours.
281

  

The rise of atomism and mechanism saw the decline of mathematic magic. Anthony Grafton 

argues that the new atomist philosophy of Hobbes and others “had no space for magic in the 
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traditional learned sense. But it was the characteristic devices of mathematical magic – the 

automata, with their mechanical vision of the human body and their capacity to evoke wonder- 

that made philosophers take an interest in technology.”
282

 Ultimately, magic is usurped by 

mathematics as the mode of artificially investigating the wonders of nature. Mathematics 

becomes a lens through which new knowledge of nature can be gleaned.  John Wilkins’ work 

describes the “wonders” that geometry can produce through mechanical knowledge. Grafton 

argues that the tradition of “mathematical magic” was an important precursor to the formation of 

the mechanical philosophy. He argues that the tradition of mathematical magic  

ended up by being something like a foreign piece of mechanistic grit, imbedded in 

the organic magical world view of men like Ficino and Kircher, which stimulated 

the formation around it of some radical new ideas that came to be known, once 

generalized and transformed into a new intellectual program and method, as the 

New or Mechanical Philosophy.
283

  

Mathematical magic becomes the impetus for a much broader investigation of nature and the 

development of the mechanical philosophy found in Descartes and others. 

The Mechanics of Stage Wonder 

While Grafton is concerned with technological developments within the history and 

philosopy of science, his analysis does not consider the implications of such developments as 

they relate to theater and performance history. Because the experience of wonder was always 

understood to be a specular one, the phenomenology of mechanics should be an integral part of 

the study of Renaissance theater and spectacle. As demonstrated above, the early-modern 

technological consciousness was infused with diverse occult associations. A new cultural 

emphasis on geometrical and mechanical thinking did not exempt more supernatural images 
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from the stage. While Grafton focuses on the roots the mechanical tradition in the practice of 

early-modern magic, Kristen Poole’s scholarship traces the confluence of mechanical and 

theological thinking. Specifically, for example, Poole describes how many geometrical treatises 

create a concomitant interest in the ways in which space (and natural laws) can be “violated by 

the demonic.” Poole’s book ultimately helps the reader to understand the context within which 

theatrical effects (such as the deus ex machina) were understood. She seeks to “open up a 

discussion of early-modern constructions of space that accounts for both the period’s flourishing 

interest in things geometric and its fervent theological questioning.”
284

 Technological 

advancements and such new understandings of spatial constructs within the context of such 

“fervent” theological and magical culture create a difficult phenomenon for historians of science 

and philosophy to describe. Wendy Beth Hyman describes this conundrum as “the vertiginous 

coexistence of mysticism and proto-mechanism as interpretive models for natural 

phenomena.”
285

  The performance of the deus ex machina effect is ultimately embedded in this 

paradox.  

Early-modern theatrical effects, therefore, must be understood within the context of a 

performance epistemology very different from our own. The early-modern model for theatrical 

wonder does not seek to erase the human, spiritual, and mechanical tensions, but, like Hyman, to 

incorporate them.  Such is the realm of “mathematical magic” as described by John Wilkins, as 

well as the later work of both Descartes and Newton, who each promote a divinely-inspired 

philosophy for which mechanics is at the center of its operation. Poole argues for an early-

modern “geometric consciousness that is also a religious one.”
286

  She articulates a distinct 

“mode of thought and perception that does not recognize a division of imagination and reality; it 

admits that our knowledge of nature is interconnected with the devices of fancy. It acknowledges 
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that reality is an imaginative construct, and that phenomenology requires the work of fantasy as 

much as epistemology.” 
287

 Poole’s analysis seems to be a perfect context within which we can 

better understand the reception of early-modern mechanical effects like the deus ex machina, as 

well as the wider epistemology of early-modern performance.  

Early-modern audiences had a very different sensibility in order to explain a world in 

which spirits and substances transform, bodies appear and disappear, and statues suddenly come 

to life. Their knowledge of the workings of nature is deeply interconnected with (not separated 

from) devices of fancy like the deus ex machina. Reality and physical laws are part of a 

continuous process of discovery, akin to what Ignatius Loyola described as the “discernment of 

spirits.”
288

  

The deus ex machina effect must be understood within the world of these competing 

epistemologies. The early-modern playgoer struggles to reconcile their faith and reason, 

empiricism and spiritualism, unimaginable images of the new world and telescopic images from 

the furthest reaches of space which had ever been seen. Technological effects not only inform the 

ways in which a seventeenth-century audience member sees and understands the world around 

him, but is also informs us of the ways in which such technology was understood. Like the 

Hermione statue in Winter’s Tale, such technological wonders are infused with religious, cultural 

and historical significance that are not easily discernible to a contemporary audience. It is 

precisely within this context that mechanical wonders such as the deus ex machina must be 

understood. 

The deus ex machina effect helps to demonstrate the ways in which the “new” philosophy 

and the renewed interest in mechanical principles actually developed out of a strange 

amalgamation of previously held beliefs and practices (including theatrical practices) in order to 
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create new epistemologies of the natural world. A study of the  deus ex machina effect in the 

work of Shakespeare’s plays demonstrates one example of this development in progress. As the 

example above from The Winter’s Tale suggests, Leontes’ response to the statue produces a kind 

of “scientific” wonder which requires more observation and empirical data. As the scene also 

demonstrates, mechanical wonder often brings together the empirical, geometrical and physical 

principals together with a belief in spirits. It was a similar concoction of mechanical and spiritual 

that would lead Descartes to suggest, for example, in his Discourse on The Method, that animal 

spirits were at the center of the body’s mechanical functioning.  

Several scholars have discussed a complex network of wonders that the early-modern 

stage produced.  While scholars agree that Shakespeare’s later plays purposely  evokes wonder 

through complex technological effects, they disagree on the result such effects might have had 

upon the audience. In Shakespearean Negotiations, Stephen Greenblatt argues that part of 

Shakespeare’s strategy is to “demolish the experience of wonder”: “to show that what seemed to 

be miracles were just tricks, ‘a sacred sign, designed to be displayed’ before a crowd is emptied, 

made negotiable, traded from one institution to another.”
289

 Poole’s book suggests the “crises of 

faith which could result from contradictory spatial epistemologies” specifically enacted in 

theatrical performance.
290

  Ultimately, the performance of divine miracles or the appearance of 

religious deities on stage blurs the boundaries between religious miracle and artificial wonder in 

the same way that the appearance of devils onstage in Doctor Faustus blurs the lines between the 

real and the demonic.
291

 

The deus ex machina is the perfect emblem for a society in the process of integrating a 

new mechanical philosophy, and coming to terms with competing notions of wonder: divine, 

natural and mechanical. The very notion of the human ability to create a “god from a machine” 
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suggests these blended epistimologies. Such technological effects diminish the divine realm 

through their distance from the Christian divine. Further, theatrical effects reinforce a paradigm 

through which empiricism is necessary, and seeing is not believing. While technically a “divine” 

effect, the deus ex machina produces an experience quite distinct from religious wonder, which 

is meant to reify the divine. I want to suggest that the mechanical effects of the theatrical 

romance are meant to investigate and question the effects of nature in an empirical process that 

imitates the technological experiments of the Royal Society. 

Like emergent science, theater investigates and perpetuates wonder and emotion through 

the performance of particular effects. In theater, these effects are often mechanical in nature. 

Stage technology challenges reason through the engagement of the senses in ways akin to 

Bacon’s program of natural philosophy, Descartes Method, as well as the scientific work of 

Galileo and others. Technological effects are an important part of the burgeoning new genre of 

mechanical wonder in early-modern England. Such technological effects transform the 

experiencee of early-modern drama in a same way that the technological devices of Gilbert, 

Galileo, and Hooke transform the natural sciences.   

A metatheatrical epistemology of wonder: Shakespeare’s late plays 

The deus ex machina plays a peculiar role in the cultural transformation of mechanics 

from supernatural or occult wonder to a more empirical, mathematical art and experimental 

marvel. Specifically, in Shakespeare’s later plays, through the deus ex machina effect, the 

audience becomes highly self-conscious of mechanical artifice. Shakespeare’s effect produces a 

kind of metatheatrical marvel through which allows his audience to wonder not at the 

impossible, but at the wonders which technology can produce.     
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Several scholars have discussed how Shakespeare’s use of technology in his plays 

engages the audience in a very different way intellectually than other spectacles, such as court 

masques. In Shakespeare and the Theater of Wonder, T.G. Bishop describes Shakespearean 

wonder as “profoundly transactional, delicate and full of difficult turbulences. His plays insist on 

a much deeper negotiation between the subject and his or her experience, so that wonder 

becomes a space of much more radical flux.” Further, Bishop goes on to argue that “in 

Shakespeare’s scenes of wonder, even in those that seem broadly to parallel the procedures of the 

masque, intellect and emotion are in intimate contact with one another in such a way that 

unexpected results can emerge, results that are not programmed in advance.”
292

  The wonder 

response Bishop describes produces “unexpected results,” or new knowledge. The audience must 

negotiate a new kind of response apart from the culturally “programmed” responses to divine 

miracles or demonic spells. In order to achieve this new response, Shakespeare purposely 

heightens the theatricality of the effect and emphasizes its artificiality. I will demonstrate this 

complex phenomenological negotiation at work in the descent of Jupiter in Cymbeline as well as 

the wedding scene in The Tempest.  

Despite the popularity of the deus ex machina effect in early seventeenth-century 

England, Gary Taylor argues that Shakespeare, like Middleton, seeks to destroy the illusion of 

pagan divinity in scenes from The Tempest to Timon of Athens, Women Beware Women, or 

Love’s Labours Lost. Taylor argues that both Shakespeare and Thomas Middleton’s divine 

effects keep the audience constantly aware of the illusion of the spectacle. He writes, “the ‘god’ 

before us on stage is staged, stagey, stage-managed, a figure whose essence is the absence of 

essence.”
293

 Taylor further states that “any possibility of the logical illusion is punctured.”
294

 

Metatheatricality, therefore, becomes an important device, a frame, for understanding the context 
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within which the mechanical effect is produced. This experience is found in both scientific 

experiments and theatrical spectacle.  Self-consciousness creates the demystification of both 

natural and theatrical effects. Further, as Taylor points out, “meta-theatricality relieves the 

audience of any burden of belief.”
295

 In this way, the effect distances the audience from the 

divine phenomena and from the category of religious wonder. Metatheatricality does not destroy 

wonder; it merely demystifies it from any occult associations. The effect displaces the divine 

onstage through the literal creation of a human/mechanical God.  

Both Taylor and Bishop’s analysis point to the metatheatrical nature of the deus ex 

machina effect. The effect demonstrates a shifting relationship to technology, and a new 

relationship to performance technology based on disillusionment rather than mere illusion. 

Mechanical wonder goes beyond mere illusion, beyond the realm of the divine or demonic, and 

into the realm of human capacity. 

The deus ex mechanica effect was first employed by Shakespeare in his play 

Cymbeline.
296

 In the 1610’s, at the time in which Shakespeare’s Cymbeline may have been 

written,
297

 there were many other plays which also employ the effect. John Heywood’s The 

Golden Age (1611), The Silver Age (1613), The Brazen Age (1613) are all much more 

spectacular than Shakespeare’s play and employ the effect much more frequently. Yet, unlike 

Heywood, Shakespeare uses the device not entirely for illusion, but he purposely creates an 

objective experience of the divine. The spectacular high point of Cymbeline comes late in the 

play, in 5.3, while Posthumous lies asleep, imprisoned, and the god Jupiter descends to the stage. 

The ghost of Sicilius says: 

He came in thunder; his celestial breath  

Was sulpherous to smell; the holy eagle 
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Stooped, as to foot us. His ascension is  

More sweet than our blest fields. His royal bird 

Preens the immortal wing and claws his beak, 

As when his god is pleased. (5.3.178-183) 

In the moment above, Sicilius explains exactly what he has seen. Unlike the opening scenes of 

Hamlet, where both the audience and the characters onstage are unsure of what they are seeing, 

Sicilius provides a detailed explanation of what he has seen. Further, hidden within the 

description above, Shakespeare delivers clues to the audience to demystify the effects, and to 

emphasize the technology. Rather than masking the illusion, Shakespeare purposely draws 

attention to it through the dialogue of the play. For example, the “thunder” would have been 

produced from the roll of the cannonball above the stage and the “sulpherous” smell of Jupiter 

would have come from the gunpowder that was used to produce the smoke and lightening. 

Sicilius goes on to say, “The marble pavement closes, he is entered/His radiant roof” (5.3.184-

85). Sicilius remark describes Jupiter’s ascent into “his radiant roof” (actually the fly space 

above the stage of the Globe) which was equipped with a stage door which would open and close 

and allow characters and objects to ascend and descend onto the stage. The “marble pavement” 

most likely refers to the painted cloud effects of the roof above the Globe stage.
298

  

Each of these lines consciously alerts the audience to the mechanics of the effect that 

produces the wondrous response. In this way, Shakespeare is dissecting the mechanics of the 

wonder experience. Such clues make no attempt at wondrous mystery, but metatheatrical 

wonder. Hidden beneath the appearance of a “divine” effect, one of Shakespeare’s most 

spectacular theatrical moments produces a heightened consciousness to its illusory nature. As 

such, the audience’s response would most likely imitate Leontes, in questioning how such a 
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device is possible.  Shakespeare repeatedly draws attention to the artificiality and the architecture 

(or the mechanics) of the effect. Such an experience produces wonder while emphasizing the 

mechanical underpinnings of the experience. In Cymbeline, the artificiality of the effect is further 

highlighted by the fact that the descent of Jupiter occurs during a dream. It is a fiction within a 

fiction. Like the statue scene in Winter’s Tale, the moment is fully stage managed, narrated and 

theatricalized. Unlike the statue in Winter’s Tale, the appearance of the god onstage in 

Cymbeline is consciously experienced by the audience as a theatrical effect. Shakespeare 

constantly reminds the audience of the artificiality of what they are seeing, which creates a 

distinctly theatrical wondrous experience for the audience. 

In the same way, the deus ex machina scene in Tempest provides a fully stage managed, 

highly theatricalized description of the mechanics of wonder.  

Our revels now are ended. These our actors, 

As I foretold you, were all spirits, and 

Are melted into air, into thin air; 

And like the baseless fabric of this vision, 

The cloud capped towers, the gorgeous palaces, 

The solemn temples, the great globe itself, 

Yea, all which it inherit, shall dissolve; 

And, like this insubstantial pageant faded, 

Leave not a rack behind. (4.1.148-156) 

This highly metatheatrical moment, (“Our revels now are ended,”) describes the end of the 

masque which Prospero has just presented to Ferdinand and Miranda. Prospero’s speech to 

Ferdinand points to the “actors” and the “great globe itself” which further heightens the 
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metatheatricality of the moment. Elizabeth Spiller argues that in The Tempest, “Shakespeare may 

be emphasizing precisely what it means in the new knowledge culture of early-modern England 

to deliberately and artificially create an accident to simulate reality.”
299

 Theater becomes a model 

for the scientific experiment. While the mechanics and the “magic” of The Tempest may seem 

distinct art forms, Spiller articulates “how art functions as form of knowledge in Tempest.” 

Mechanical knowledge is a part of this new knowledge configuration. Prospero points out how 

the technology of theater (which includes a deus ex machina moment in the descent of Juno
300

 in 

4.1) produces wonder when he speaks to Ferdinand. “You do look, my son, in a moved sort,/ As 

if you were dismayed” (4.1.146-147). Ferdinand’s emotional response prompts Prospero to 

explain the theatricality of the moment in order to diffuse Ferdinand’s wonder and fear. This is 

also the epistimological model adopted by the Royal Society in experimental culture. 

Shakespeare’s mechanical wonders in Cymbeline, Tempest and Winter’s Tale are each 

examples of early-modern mechanical experiments. Jonathan Sawday writes that “we might 

think of the machine, together with the observation of the machinery in operation, as a kind of 

thought experiment. It represented an opportunity to rethink, within the particular scope of a 

particular engine or device, the philosophical relationship between cause and effect, action and 

reaction.”
301

 Sawday’s and Bishop’s notions of experimental quality of the mechanical effects 

help to better articulate the development of the distinct kind of wonder which theatrical effects 

produce. For Shakespeare, wonder is an artificially (mechanically) produced experience which 

creates a more empirical investigation of nature and the forces of nature. The mechanical 

theatrical image, the deus ex machina becomes a distinct phenomenological category – a 

blending of real and fictive, artificial and natural, through which Shakespeare strives to bring a 

more objective kind of experience upon the viewer about the workings of nature and mechanics.  
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Ultimately, the deus ex machina effect is used to explore and define new relationships for 

an early-modern audience between illusion and reality, between the divine and the human, 

between god and man, between art and nature, and between seeing and believing, that were also 

the hallmarks of the development of scientific culture in seventeenth-century England. These 

effects also produce a heightened awareness of technology which was also an integral part of the 

phenomenology of the scientific experiment. Theatrical wonder ultimately bridges the gap 

between religious reformation and the experimental culture of the seventeenth century. It 

incorporates elements of both earlier religious and later scientific wonder. The deus ex machina 

effect is perfect example of that transition in action.  Adam Max Cohen argues that theatrical 

performances “helped to supplement or even replace some of the more wondrous variety of 

experiences that were banned under Elizabeth.”
302

 Religious and theatrical effects combine to 

produce what Francis Bacon would describe as a distinct kind of natural history in his 

Advancement of Learning: “nature altered or wrought.”
303

 This theatrical wonder was a new kind 

of wonder, a mechanical wonder akin to that described by Bacon and Galileo. Unlike the Rood 

of Grace, as described in the previous chapter, the divine moment of Jupiter’s descent is not 

meant to be devotional. It is meant to be functional, spectacular, but also evoke an emotional and 

intellectual response. This is the nature of mechanical wonder that would be such a profoundly 

important part of the experimental culture of 17
th

 century.In many ways, this theatrical brand of 

wonder paves the way for the mechanical philosophies of Hobbes, Descartes and Cavendish. 
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Figure 1: Frontispiece to Solomon de Caus’ Les Raisons des Forces Mouventes (Frankfurt: 

1615). 
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