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BACK TO BLACK: VARIABLE LIGHTING LEVELS ON THE 
SEVENTEENTH-CENTURY FRENCH STAGE, LAVOISIER

AND THE ENIGMA OF ‘LA PIERRE PHILOSOPHALE’

This article seeks to demonstrate that lighting effects on the seventeenth-
century Parisian stage were not as rudimentary as is sometimes supposed. 
Starting from the premise that sophisticated lighting effects are only possible 
when the auditorium and stage can be darkened separately from each other, 
it discusses the various means by which such ‘blackouts’ could be created. 
Eighteenth-century practitioners were not, though, satisfied with the prevailing 
conditions and no less a figure than Antoine-Laurent Lavoisier attempted 
(unsuccessfully) to address the problems caused by footlights in particular. 
The use of these in conjunction with chandeliers above the stage and lateral 
light sources in the wings meant that the rear of the stage was frequently 
left in darkness. This realisation has led to the elaboration of a new theory 
in an attempt to solve the mystery of why Thomas Corneille’s machine play 
‘La Pierre philosophale’ was taken off after only two performances at the 
Comédie-Française in 1681.

Having written extensively about the uses of lighting effects on the seventeenth-century 
French stage (Clarke, 1999, 2007b, 2011), I now propose to address the issue of darkness, 

and in so doing will be questioning a number of the assertions frequently made with regard to 
the history of lighting design in Europe. I will also discuss some eighteenth-century attempts to 
solve the problems that arose as a consequence of current practices in stage and theatre design. 
I will begin, therefore, with a brief contextual discussion of the prevailing material conditions.

The majority of theatres in seventeenth-century France were either adaptations of tennis courts 
or else reproductions of the tennis court design (Clarke, 1998). They had two or three rows of 
boxes around the auditorium, together with a raked seating area opposite the stage known as 
the amphithéâtre. The central area between the boxes was for standing spectators and was 
known as the parterre or pit. Tennis courts actually made very bad theatres; they were long 
and thin and had poor sight lines, so that it was easier to see the people opposite than what 
was happening on stage. In fact, the only place from which a perspective decor could be fully 
appreciated was the centre of the amphithéâtre, and even then a spectator was a long way 
from the stage and had to peer over the heads of the people in the parterre. It is not surprising, 
therefore, that amphithéâtres fell into disuse, which confirms the extent to which the audience’s 
preoccupation was to be seen rather than to see (Clarke, 2008).

Linked to this is the fact that it was the custom for aristocratic male members of the public to 
sit at the sides of the stage. Initially they occupied chairs, but later stage boxes with benches in 
front were built to accommodate them (Figure 1). This onstage public formed part of the stage 
picture and as the actors performed at the very front of the stage they had these people on either 
side of them, a fact that some dramatists (for example Molière in L’École des maris) exploited 
for comic effect. It is perhaps also important to note here that, as well as having to ensure they 
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Figure 1: Detail from 'Melpomène' by H. Bonnart (Bibliothèque 
nationale de France).

Figure 2: Frontispiece to the rules of jeu de paume 
published by Charles Hulpeau in 1632 (Bibliothèque 
nationale de France). 
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could be seen and heard, actors could not venture far upstage because to do so would have 
destroyed the effect of any perspective decors.1

Tennis courts were constructed with openings between the pillars supporting the roof to let 
light into the playing area (Figure 2). It is often stated that early performances in tennis court 
theatres used natural light, but performances began at 5 p.m. when, for much of the year, it 
would already have been dark. Rather, there is evidence that rush matting was used to block 
up the openings designed to let light into the court and thereby allow for the creation of those 
effects made possible by the use of artificial light (Clarke, 2001).

It is also frequently said that early seventeenth-century stage lighting was rudimentary – and not 
only by modern scholars. For example, Charles Perrault wrote as follows in 1697: 

At first all lighting consisted of a few candles in sconces attached to the tapestries, but 
as these only lit the actors from behind and a bit to the sides, which made them appear 
almost black, it was decided to make chandeliers out of two crossed pieces of wood, each 
bearing four candles, and to place these at the front of the stage. These chandeliers were 
crudely suspended with cords and visible pulleys that allowed them to be raised and 
lowered by hand to light them and trim the wicks (Perrault, 1688–97, III, 192).2

However, as I hope to have shown in my various articles and chapters on this subject, the stage 
was from the 1630s onwards capable of (or at least attempted) some very sophisticated lighting 
effects.

A corollary of this internal disposition of seventeenth-century theatres is that there was no 
division between stage and auditorium. Some private theatres did have a proscenium arch (for 
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example the Palais-Cardinal, later known as the Palais-Royal, constructed by Richelieu between 
1637 and 1641), but this was the exception rather than the norm, and the curtain, when there 
was one, would rise at the start of the performance and not fall again throughout. Like the stage, 
the auditorium was illuminated by means of chandeliers and (possibly) candles in sconces. 
These would only be lit when sufficient audience numbers were present to make this financially 
worthwhile. In English, we refer to theatres being ‘dark’ when there is no show on, whereas in 
French, the term ‘four’ means that a show has been cancelled. This comes from the expression 
‘noir comme un four’ (as black as an oven), indicating that not enough people have attended to 
justify lighting the candles.

It is generally assumed that the lights in the auditorium remained on throughout the 
performance. Indeed, it is often said that it was only with the introduction of gas lighting 
in the 1820s that it became possible to increase and decrease light levels at will. It is also 
frequently asserted that Wagner at Beyreuth in the 1870s was the first person to insist that 
the auditorium lights be dimmed during the performance. These ‘facts’, taken together 
with the architecture described above, have led historian of stage lighting Gösta Bergmann 
to maintain romantically that actors and public bathed in the ‘gold shimmering light’ of a 
‘common dream world’ (Bergmann, 1977, pp. 125–6). I have, however, increasingly come 
to wonder how this could have been possible, particularly given the number of seventeenth-
century lighting effects that specifically call for the creation of a ‘nuit’ or blackout. This has led 
me to formulate a number of questions. How could it be possible to have a blackout on stage 
while the auditorium remained lit? Is it true that auditorium lights were not dimmed until the 
nineteenth century? How could the audience have seen the various lighting effects if there was no 
darkening of the stage? And was it even possible to vary lighting levels given the technology of 
the time?

Figure 3: Frontispiece to Molière’s Georges Dandin (1682) 
(private collection).
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Another commonplace of seventeenth-century theatre history is that the stage was never darkened, 
so that when characters appear carrying lanterns or candles it is to indicate emblematically to 
the audience that the scene is set at night (Figure 3). There is, of course, a certain logic to this. 
If the stage were really as dark as the characters sometimes pretend, the audience would be 
unable to see the action. Plays where this device occurs frequently involve mistaken identity 
and make much use of dramatic irony – the audience is aware of the error while the characters 
are not. It is, therefore, vital that its members be able to see so as to make the distinction. 

On the other hand, one of the earliest seventeenth-century theatre documents is a stage designers’ 
checklist known as the Mémoire de Mahelot, which was begun in the 1630s (Pasquier, 2005). 
This lists scenic requirements for a number of plays, many of which involve ‘une nuit’, which in 
turn serves to enable other effects: the appearance of the moon or stars for example. Moreover, 
the technology did, in fact, exist to create blackout.

As early as 1638, Nicola Sabbattini had illustrated a device by which a metal cylinder is 
lowered to cover candles (Sabbattini, 1994) (Figure 4). There is, though, no evidence to suggest 
that this was ever used in France. Also, would this not have extinguished the candles? And, if 
so, how would they have been lit again when the lighting levels had to be raised once more?

In the 1660s, the Marais theatre possessed amongst its items of decor ‘a large canvas painted 
to represent the night serving as a ceiling above the parterre’ (Deierkauf-Holsboer, 1954–58, 
II, 272). We have, though, no indication as to how this might have been used. And, if it were a 
ceiling cloth it would have been necessary to suspend it very high so as not to block the view of 
patrons in the boxes. It seems to me, therefore, that it is more likely to have been a decorative 
feature of the auditorium, much as theatre ceilings are today.

Another possibility is that the chandeliers were raised up into the above stage area so as to dim 
the lights, which seems to me far more probable. This was certainly done at the Palais-Royal 
when it was the home of the Paris Opera in 1687 (La Gorce, 1992, p. 103), and in Elizabethan 

Figure 4: Sabbatini, 'How to cause all the stage to go 
dark in an instant' (private collection).
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indoor theatres. The Sam Wanamaker playhouse, which is an approximate reproduction of the 
sixteenth-century Blackfriars Theatre, is entirely lit by candles. In an interview broadcast on 
BBC Radio 4 on 19 February 2014, Martin White of the University of Bristol, who advised on 
the theatre’s lighting design, described how the optimum height for chandeliers is eight feet 
above the stage, and that raising them causes the light intensity to reduce (White, 2014). It 
seems, therefore, likely that this same technique was in use on the French stage in the 1630s 
and perhaps before. There remains, though, the problem of the footlights (which the Blackfriars 
did not have). By the nineteenth century these too were mobile and could drop below the level 
of the stage,3 and, although I have no proof, I strongly suspect that this was also the case in the 
seventeenth century. 

But what of the auditorium? Patrick Carnegy in his book Wagner and the Art of the Theatre 
(2006) notes that the composer was not as innovative in this respect as is frequently claimed, 
since auditoria had been dimmed in Venetian theatres from the 1630s onwards. And the 
impresario Servandoni was dimming the auditorium by dint of raising the chandeliers in the Salle 
des Machines in the Tuileries in the mid eighteenth century. The reason Wagner’s innovation 
caused such a stir was that audiences were accustomed not only to show off to one another but 
also to read the libretto. And, in fact, Wagner did not suggest that audiences should sit in total 
darkness, but rather that the auditorium should be dimmed to a point where it was no longer 
possible to read (Carnegy, 2006, p. 75).

It is well known that the eighteenth century in France was a period of extraordinary scientific 
experimentation. What is perhaps less well known is that this extended to theatre lighting. 
In 1781, no less a figure than the celebrated chemist Antoine-Laurent Lavoisier produced 
a treatise entitled a ‘Memorandum on How to Light Theatres’ (Lavoisier, 1781). Like most 
innovators, he begins by describing what had gone before, which he terms a ‘state of barbarism’, 
when people did not have access to ‘real theatres’ but only to tennis courts, where half the 
spectators could see nothing and the other half could hear nothing. (In fact, this is not exactly 
true – apparently the acoustics in tennis court theatres were actually excellent (Clarke, 2012).)4 
Lavoisier maintains that, at this time, the lighting was similarly imperfect, with the use of large 
numbers of chandeliers over the stage and in the auditorium that blocked the view of people 
in the upper boxes (Lavoisier, 1781, p. 91).5 Apparently, people protested so much that some 
of the stage chandeliers were suppressed and replaced by additional footlights. Wax candles 
and oil lamps were used instead of tallow, and a single, large central chandelier replaced the 
multiple light sources in the auditorium. Lavoisier reports two major inconveniences. Footlights 
have become the main lighting source and everything is dark in those areas they do not reach: 
namely the orchestra pit, the amphitheatre and even some boxes – to the extent that people 
can only be recognised with difficulty and it is impossible to read even the largest typeface. 
Conversely, the area of the auditorium closest to the stage is too brightly lit, so that spectators 
are dazzled and cannot see what (or who) is on the stage (p. 92).

Lavoisier mentions Servandoni, who apparently hesitated between increasing the light levels on 
stage and decreasing light levels in the auditorium, before opting for the latter. As the curtain 
rose, so did the auditorium chandeliers, thereby removing all direct light (pp. 92–3). He points 
out that lighting in the theatre has three objectives: lighting the stage, lighting the decors and, 
in contrast to modern practice, lighting the spectators. He agrees that parallel flats can be lit in 
the traditional way by attaching light sources to the rear of each to illuminate the one behind 
it, but recommends the use of reflectors to direct the light more precisely and avoid wastage. 
The term he uses is actually ‘réverbère’ – the modern French word for a streetlight (p. 93). 
He maintains on the other hand that the backcloth is rarely sufficiently lit, especially in the 
middle, since this is a long way from any light sources that may be attached to the side flats. 
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He adds that the backcloth is particularly important in the creation of the theatrical illusion, 
and cites a number of popular effects (the darkness before a storm, sunrise, sunset, moonlight), 
all of which had been common tropes in the spectacular genres of opera and machine play for 
generations.6 He proposes, therefore, the use of lamps attached above the stage and directed 
towards the backcloth by means of reflectors, adding that coloured gauzes would allow for still 
more subtle effects (pp. 94–5).

Lavoisier next turns to discuss the actors, emphasising the need to light them sufficiently to 
allow the subtlety of their acting and, in particular, their facial expressions to be seen. But since 
actors have to be lit from the front, the light source has necessarily to be positioned between 
the actor and the audience. Footlights do this, but dazzle the audience at the same time. And 
again he suggests the use of reflectors (Figure 5), adding that this would reduce the quantity of 
oil and candles consumed and render auditoria less dirty and unhealthy (pp. 95–6).

Lavoisier quotes an unnamed famous artist as believing footlights should be suppressed 
altogether and replaced by lamps placed above and to either side of the stage. This was, in 
fact, the actor Henri Lekain, who advocated a number of innovations designed to improve the 
experience of members of the theatre-going public: 

These could include […] the means of lighting an auditorium without using chandeliers, 
which, wherever they are placed, not only limit the view of people in the second row of 
boxes, but also prevent the spectator from taking in at a single glance the whole of the 
interior decoration and the numerous attendees that embellish it. And if M. Moreau […] 
permits me to express myself with the same frankness7, I would dare to reproach those 
gentlemen his fellows with not yet having found the means of lighting the top halves of 
actors as perfectly as they have their bottom halves. In this case we follow the laws of 
nature, which decree that a man’s forehead is lit more brightly than the rest of his body, 
because it is on his forehead that reside and are displayed all his passions; because the 
forehead is the obvious site of his candour or wickedness, because finally the forehead 
of a man is more or less open, more or less dark, and designates either the intimate 

Figure 5: Footlights with candles and reflectors (Hekman Digital Archive).
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friend, or the enemy of humankind. Since the French theatre is nothing other than 
the image of the most noble and the most ordinary events in the private lives of 
heroes, rascals, bourgeois and peasants, it follows that the actor who is charged 
with depicting them loses half of his effect when his forehead is shadowed by the 
light that he can only receive from the footlights, and that the spectator in turn, 
loses half his pleasure and his edification. Another observation I have made and 
which, in truth, is less important than the preceding remarks is that we have not 
yet given the front row of those unhappy occupants of the parterre, the ability to 
see the whole actor when he approaches the front of the stage. It is certain that, by 
the construction of our current footlights, or perhaps because of the poor internal 
disposition of our auditoria, actors seem to grow shorter as they advance towards 
the first rows of spectators in the parterre; and that, from this position, one can see 
neither their feet nor their lower legs (Lekain, 1801, p. 91).

Lavoisier agrees but does not see any practical alternative to footlights, since lateral lights 
would not be strong enough, and in any case would be incompatible with current theatre 
architecture. He is also opposed to overhead lights since these would create unpleasant 
shadows (nose, eye sockets) and highlight wrinkles. Also, actors’ faces would become 
invisible whenever they leant forwards, as when expressing tragic emotion (Lavoisier, 
1781, p. 96).

Lavoisier’s main conclusion is that it is impossible to have any light source in the auditorium 
and proposes instead that they should be positioned outside, with the light being directed 
into the auditorium by means of reflectors. He points out that by using this method, the 
lower boxes will receive more light than the second row and the second row more than 
the third, whereas having a single central light has the opposite effect (pp. 97–8). This 
is interesting because the rows of boxes corresponded to social class and Lavoisier is, 
therefore, presenting the occupants of the first row boxes as being more deserving of light 
than those in the third (or perhaps he is suggesting that they were more fit to be seen). 

Lavoisier tested his theory by building a mock-up of a theatre in the Grand Salon des 
Tableaux in the Louvre, and using three large oil lamps with reflectors, but the experiment 
was not a success. The rear of the ceiling (where the footlights did not reach) remained 
in darkness, which made the auditorium appear ‘lugubrious’, and he felt it would be 
necessary to alleviate this with the use of lamps and reflectors. He also found that three 
external light sources were not sufficient and thought that as many as nine might be 
needed. He had tried to compensate for the fact that he only had three by increasing 
the size of the wicks, but this was inefficient and the quality of light was not good. He 
suggests, therefore, building on the work in this field of Messieurs Meunier, Argand and 
Quinquet by using a greater number of finer wicks, and is in favour of adopting Quinquet’s 
use of a glass cylinder to improve the flow of air over the flame (pp. 100–1).

There is no evidence of theatre companies having acted on Lavoisier’s suggestions. He 
moved on to other (and probably more important) things and eight years later died on the 
guillotine. However, his treatise is fascinating, not least in its mention of some of the most 
famous people associated with the development of domestic lighting in France, notably 
Argand and Quinquet, after whom the French oil lamp is named (Figure 6). It also moved 
me on somewhat in my consideration of issues related to stage lighting, and at the same 
time suggested something to me with regard to one of the most perplexing questions 
relating to the early years of the Comédie-Française.
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As we have seen, one of Lavoisier’s main complaints is that both the auditorium and the rear 
of the stage are in obscurity, with only the front of the stage being lit by the footlights, and 
with the backcloth (and presumably the adjacent area) being particularly dark. It seems to me 
that, when considering this issue, there is a grave danger of confusing seventeenth-century 
theatres with modern ones in terms of their intensity of illumination. As noted previously, 
actors in seventeenth-century theatres habitually occupied the very front of the stage, adjacent 
to the footlights, with the decor (which was lit by means of light sources attached to the 
parallel flats) functioning almost as a picture behind them; but even so it seems the backcloth 
often remained in semi-darkness. I would suggest, therefore, that this very darkness, of which 
Lavoisier complains, meant that lighting effects would, indeed, have been possible at the rear 
of the stage, even if the auditorium had remained lit. We have, though, also seen that raising 
and lowering the chandeliers and possibly the footlights would have allowed for variation in the 
lighting levels on stage and perhaps also in the auditorium, thereby increasing the impact of 
these same effects.

In 1681, the newly-founded Comédie-Française staged a machine play, La Pierre philosophale, 
by the previously winning team of Thomas Corneille and Jean Donneau de Visé.8 The lighting 
effects were apparently spectacular. For example, Act V takes place in a ruined castle at night, 
where Maugis and his valet, Crispin, have come to seek a buried treasure. The night sky with 
the crescent moon and stars can be seen through a hole in the castle wall as Maugis and Crispin 
prepare to climb down it. They are carrying a flaming torch, but owls fly round them and put 
it out with their wings, plunging our heroes into darkness. Thereupon, the wall opens and they 

Figure 6: The Quinquet oil lamp (http://frvocabulary.blogspot.co.uk/2010/11/quinquet.html).
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see a figure ‘made of fire’. This figure disappears and ‘they begin to see a bit more clearly, 
even though no lamp is visible’, thereby suggesting a gradual rise in the lighting levels. But 
the darkness returns to allow for yet another effect: ‘letters of fire’ that appear on the wall and 
instruct Maugis and Crispin to raise a stone in the centre of the hall. They do so and a number of 
reptiles emerge, together with ‘two serpents who breathe fire and hiss’; which effect is followed 
by a fade-up, during which Crispin attempts to escape (Corneille, 1681, pp. 29–32).

Decors and effects of this type must have been extremely costly. It is all the more surprising, 
therefore, to find that the play was withdrawn after only two performances, when the expenses 
for its preparation cannot yet have been paid, and thus far no one has been able to determine 
why (Clarke, 2007a, pp. 371–83). However, it now occurs to me that the wall down which the 
characters climb and which is the site of so many of the lighting effects described in the libretto 
would no doubt have been situated at the very rear of the stage,9 which, according to Lavoisier, 
was habitually dark. Thus, the fact that the actors were called upon, perhaps for the first time, 
to perform in what had previously been a no-go area, and where they were to all intents and 
purposes invisible, might go some way to explain the play’s apparently catastrophic lack of 
success, thereby potentially solving one of the more intriguing theatrical enigmas of the period.
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Notes

1 Perspective decors consisted of a series of flats on either side of the stage running parallel 
to the stage front. These decreased in size from front to back and were painted to give a sense 
of vanishing point perspective, which any intrusion between them would have immediately 
destroyed.

2 All translations are my own.

3 The Dictionnaire de l’Académie-Française of 1835, defines ‘rampe’ (footlights) as ‘a row of 
lights that is positioned at the front of the stage, and that can be raised and lowered at will’.

4 By the eighteenth century, the majority of theatres had been adapted (or built) in imitation of 
what was believed to be an Italianate style of theatre architecture – still more long than wide, 
but with a rounded end to the auditorium facing the stage. However, as we will see, many of the 
problems previously identified persisted.

5 Note that on 12 May 1669, Samuel Pepys similarly complained in his diary as follows: 
‘Thence home, and after dinner my wife and I to the Duke of York's playhouse, and there, in 
the side balcony, over against the musick, did hear, but not see, a new play, the first day acted, 
“The Roman Virgin,” an old play, and but ordinary, I thought; but the trouble of my eyes with 
the light of the candles did almost kill me.’

6 In the mid seventeenth century in France, a number of genres evolved as companies sought 
to satisfy the public’s taste for spectacle. These included Molière’s comédie-ballet, opera and 
machine play, which included spoken passages alongside its episodes of singing and dance.

7 Doubtless the architect Pierre-Louis Moreau-Desproux (1727–94), who rebuilt the Paris Opera 
between 1764 and 1770, after its destruction by fire, and who, like Lavoisier, died on the 
guillotine.

8 Donneau de Visé had produced a series of highly successful machine plays for the Marais 
theatre: Les Amours de Vénus et d’Adonis (1670), Les Amours du Soleil (1671) and Le Mariage 
de Bacchus et d’Ariane (1672). After the closure of the Marais, he joined forces with Thomas 
Corneille and together they gave a number of machine plays at the Hôtel Guénégaud: Circé and 
L’Inconnu (both 1675), Le Triomphe des dames (1676) and La Devineresse (1679). In 1680, 
the Guénégaud became the first home of the Comédie-Française and La Pierre philosophale 
(1681) was the first new spectacular work to be given there.

9 Librettos were sold to accompany spectacular productions. These contained descriptions of 
the decors and special effects together with the words of any songs, thereby enabling members 
of the audience to follow the action more easily. In the case of La Pierre philosophale, the text 
of the play was never published and all that remains is the libretto.
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