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Preface

There exists a common notion that stage lighting is
the youngest of the stage arts, having suddenly
come into bloom with the advent of electricity. This
could not be more false. Electricity was the final
link in a chain of development stretching back to
the Renaissance.

The reason for the prevalence of such false in-
formation is the lack of collected source material on
stage lighting. While countless books have been
written about scenic, costume, and even lighting
design, there has never been a factual work devoted
to the history of stage lighting. Certainly, there
have been paragraphs and even chapters in lighting
design texts which give brief accounts of the sub-
ject, but nothing of any depth or detail.

Stage lighting has come a long way from the
flaming torch of the Elizabethan stage and the Ital-
ian oil lamp. Along with many other technical arts,
it began in the Renaissance with equipment dating
back to the Greeks, and grew up with the Industrial
Revolution, virtually seething like a gas out of the
English coalpits. With modern chauvinistic at-
titudes common to the postindustrial age, many of
us assume that there was little or no lighting before
Edison. But much of the equipment and most of the
techniques used in modern stage lighting had well-
developed forerunners in the preceding three cen-
turies. Colored light, the spotlight, translucencies,
follow-spotting, and dimming were already known
before the incandescent lamp, and were only wait-



ing for a powerful light source to reach advanced
development. It was the pre-electric development
that needed tracing.

In this book I have attempted to pull together
a small mountain of collected and previously uncol-
lected material. There have been few guidelines
along the way, and no extended treatment of the
subject to which I could refer. Perhaps this book
will encourage others to continue exploring the
field. What I have done represents little more than a
beginning, but a beginning that badly needed to be
made. [ wish success to those who pursue it; this
has been the easy part.

I should like here to express my especial
gratitude to William B. Warfel for the generous
help and encouragement which he gave me
throughout the writing of this book.
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One
From the Beginnings to 1660

At the beginning of deliberate theatrical activity,
light played an important role. The light used in the
earliest productions was natural light. The open
Greek theatres were built to use directional sunlight
and had no need of artificial sources. The Greeks
organized their plays to run a course through the
day, in order to use the different types of light
available at different times.

Although the Romans may have used torches
in their theatres, the important idea of light being
manipulated as an aesthetic variable to achieve a
theatrical statement had not yet been discovered.
Until the Renaissance, the main purpose of theatre
lighting was simply to permit the spectators to see.
Most ancient and medieval drama was performed
outdoors; indoor performances no doubt made use
of the normal household oil lamps, torches, or can-
dles.

By the beginning of the Renaissance, these
three types of light source were about all that was
available to produce artificial light. The oil lamp,
with animal or vegetable fat in a metal or clay con-
tainer and a floating wick, had been used since pre-
historic times, as had the torch, perhaps the oldest
of the three. The candle developed somewhat later,
though there is no way to be exact as to the date.
Candles were generally made of tallow and were
hand-dipped; the molded candle was not intro-
duced until the eighteenth century.?

In Elizabethan and Jacobean theatres, most
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performances took place in outdoor playhouses,
which had no need of artificial light. These theatres
had unlocalized settings, and through the use of
verbal conventions and selected properties play-
wrights could appeal to the visual imaginations of
the spectators. Lanterns and torches carried on
stage could suggest night (see Fig. 1), as could the
use of off-stage sound effects like owls, bells, or
roosters crowing.? The English Shakespearean
critic Sir Walter Raleigh, analyzing the conspiracy
scene in Julius Caesar, describes such suggestive-
ness:

The whole scene is heavy with the sense of night and the
darkness of conspiracy, yet the effect is produced by
nothing but the spoken words and the gestures of the
players.3

In winter, when the days were shorter, light seems
to have been used in the latter parts of perform-
ances. For this purpose, the cresset was used. It was
a variety of torch, fitted on the end with an open
iron cage to hold burning material.#

In private theatres of this same period — some
of them the first indoor theatres — daylight was
again largely relied upon, being admitted through
large windows. Apparently there were occasions
when some other form of lighting was desired, as
can be seen in a line from Thomas Dekker’s Seven
Deadly Sins of London (1606): a shuttered city is
described as appearing “like a private playhouse,
when the windows are clapt down, as if some Noc-
turnal or dismal Tragedy were presently to be
acted.”> At performances of this nature, only the
regular general illumination was employed. In the
early seventeenth century, this consisted of
branched chandeliers which held candles, or
candle-sconces.® One modern scholar believes that
the shutters were probably closed only for pro-
tracted dark scenes, since the closing would have
taken too long for momentary effects.”



Despite this activity in Britain, Renaissance
Italy can probably be referred to as the birthplace
of lighting devised specifically for stage produc-
tions, as opposed to general-purpose lighting. It
was only natural that the Italians, being the in-
novators of scenic illusion, should also have been
the first to manipulate light. Lighting theory was
being expounded by artists and architects like
Sebastiano Serlio (1475—1554),8 Leone di Somi
(1527—1592),° Angelo Ingegnieri (c. 1550—c.
1613),19 Niccolo Sabbatini (c. 1574—1654),'* and
Josef Furtenbach (1591-1667), a German who had
studied in Italy.12

The production of the Renaissance spectacle
was generally in the hands of the theatre architect,
who was responsible for scenery and lighting.
Sebastiano Serlio was a noted architect who
worked in this manner in the theatre. In his Second
Book of Architecture (1545), Serlio wrote about
theatre construction and the uses of scenery and
lighting.13 In a section of his treatise entitled “Of
the Artificial Lights for the Scene,” he discusses
lighting instruments, coloring stage lights, and the
mounting of lights. LAlthough he used the basic
chandeliers that were standard equipment in every
theatre or large hall, he also wrote what is appar-
ently the earliest description of devices that became
inseparable from artificial lighting displays of the
period. These were known as “bozze” and accord-
ing to Serlio were ‘““‘made of glass, of special shapes
with flat and rounded side to hold the water” (see
Fig. 2).14 Besides holding colored water for effects,
these bozze, when filled with oil, could be used as
lamps. The addition of a small metal holder con-
taining a wick completed this conversion. These in-
struments can still be seen at the Teatro Olim-
pico.'5 Serlio goes on to describe their use:

There is a special way of placing these containers for the
translucent colors. At the back of the painted houses

5
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where the lamps are to go is fastened a thin board
pierced to hold the lamps separate, and below it is
another board to hold the glass containers. Then each of
those bozze is placed with the curved part to the opening
and made fast lest it be shaken down by the dancing,.
Behind every one is placed a lamp that the lights may all
be even. The sides of the bozze toward the lamps should
be flat or convex the better to receive and send out the
light. In the same manner such lamps are to be put in the
openings on the perspective faces. When you need a spe-
cially strong light you put a torch behind a glass and be-
hind the torch a barber’s basin well burnished. ¢

It is interesting to note the similarity between the
basin, glass, and torch combination and the mod-
ern spotlight| Serlio also mentions what may be
very early footlights. He says that for the actual il-
lumination of the scene ““a large number of candles
are placed leaning at the front of the scene.”17-

To color the light, the water in the bozze was
treated with translucent colors. For blue, Serlio
recommended a sal ammoniac and salt mixture,
and to turn this to a green, saffron could be added.
Wine produced red tints, and water was filtered
through felt for “diamond.”18

In addition to lighting his flats from behind
and from a low angle in front, Serlio made a further
contribution to lighting design. Although shadows
were painted on the set as if they were coming from
a single side source, “nevertheless it is better to il-
luminate the scene from the middle because of the
greater power of a light hanging at the center.”*®
This, of course, was the ever-present chandelier.
More effective overhead lighting would not be de-
veloped for several centuries.

Leone di Somi, another stage artist (and a
noted physician) also published a work on the sub-
ject of staging entertainments. Written around
1565 in Mantua, his Dialogues on Stage Affairs
gives us valuable insight into period practices. Writ-
ten in dialogue form, this paper presents different



characters who discuss aspects of production. In
the course of the discussion several important ideas
are expressed, which for their time were rather
novel. These ideas include lighting to create a
specific mood, as in a tragedy; indirect lighting by
mirror reflectors; and keeping the auditorium dark-
ened during the performance.2°

At one point in the dialogue, a character
named Veridico, a theatre designer, is questioned
by another man, named Santino, about why he
placed so many more lights on the roofs of the
houses in his set than were actually needed for il-
lumination. Veridico answers:

Now it has been a custom, both in ancient and modern
times, to light bonfires and torches in the streets, on the
housetops, and on towers as a sign of joy; and hence
arises this theatrical convention — the imitating of such
festive occasions. The lights are put there for no other
purpose but to imitate, in the very first scene, this mood
of gaiety.?!

They go on to discuss tragedy as well, and Veridico
reminisces that at a particularly tragic moment,
“most of the stage lights not used for the perspec-
tive were darkened or extinguished. This created a
profound impression of horror among the spec-
tators and won universal praise.”’22 Di Somi obvi-
ously had used bozze too, as another member of
this dialogue named Massimiano asked:

Will you now please tell us why most of your lights have
in front of them transparent or coloured glasses?

Veridico: This was invented by some men who realized
a little-appreciated fact — that a brilliant light striking
directly upon the eye for any length of time becomes ex-
ceedingly irritating. . . . The shading of the lights was
devised to minimize the annoyance.?3

Veridico goes on to say that those who believed
that the color was only to produce an attractive
effect were only partly right. Apparently the lamps
would produce too much glare without them. The

7
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harshness of available light sources was also rem-
edied by indirect side lighting. Di Somi has some-
thing to say on this subject as well.

I should like to point out also that the small mirrors
which some managers set at appropriate places in the
perspective settings and the far sides of the wings are
very effective. They reflect those concealed lights which
the architects cleverly place behind columns and in the
openings between the wings, thus serving to make the
set more gay and bright. Not only can these reflections
give no annoyance to the eyes; they have the further ad-
vantage that we here have light without smoke — a
great consideration. [ may take this occasion to remark
that the producer who does not take care to have a
number of holes made behind the scenes so that the
smoke from the lamps may have a means of escape will
land himself in serious difficulties.24

One further advance in lighting which di Somi

seems to have been the first to champion was the
darkened auditorium.

Santino: 1see, Veridico, that on your stage there are
many lamps both behind the scenes and in front of
them; yet in the auditorium here you have made ar-
rangements for but twelve standing candelabra. The
reason I can’t imagine; for [ have often counted as many
as 250 torches in this large hall.

Veridico: Itis a natural fact — as no doubt you are
aware — that a man who stands in the shade sees much
more distinctly an object illuminated from afar; the rea-
son being that sight proceeds more directly and without
any distraction towards this object. . . .

Santino: By introducing only a few lights in the au-
ditorium, then, you obviate the trouble of smoke fumes
and to a certain extent you render the seeing clearer.

Massimiano: There is yet another advantage: he saves

the Duke fifty ducats in respect to the torches usually set
in the hall.?%

In 1598, Angelo Ingegnieri, another stage de-

signer, published his views in a work entitled Dra-



matic Poetry and How to Produce Plays. He calls
lighting ““one matter of supreme theatrical impor-
tance.”26 It could be most effective and artistic only
when the sources were so concealed as to be indis-
cernible by the audience. The lighting of the actors’
faces was especially important. For this purpose, he
proposes the use of what may be the first flying light
batten position.

The method, which I now wish to demonstrate so that it

may be of general service in all future productions, con- 9

sists in hanging up a valance between the stage heavens From the Beginnings
and the roof of the auditorium, without, of course, to 1660

bringing it so low as to cut off too much of the set. On
the inner side facing the stage it is to be fitted with many
lighted lamps, having tinsel reflectors to direct the
beams upon the actors. These lamps ought to be firmly
fixed at the top and lit before being drawn up to the po-
sitions they are to occupy.?’

Ingegnieri was also an advocate of the darkened
house during performances. Unlike di Somi, he rec-
ommended the removal of all house lights once the
audience had been shown to their seats, to achieve
complete darkening.?8

To add to a growing body of information on
stage practices, Niccolo Sabbatini published his
Manual for Constructing Theatrical Scenes and
Machines (1638).2° Though not a collection of his
own innovations, Sabbatini’s book was an impor-
tant compendium of the details of theatre architec-
ture and scene design, as already employed in many
theatres.3? The passages of interest describe the
placement and qualities of lights in the auditorium
and on the stage as well as a method for quickly
darkening the stage.

Concerning house lighting, Sabbatini discusses
the relative merits of wax candles as opposed to oil
lamps. He says that while candles give a richer ap-
pearance and have less odor than oil, they are apt to
drip on the audience. Oil lamps seem to have
dripped too, for he advocates constructing them
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out of tin, with another lamp hung below to catch
overflowing oil. According to his own illustration
(Fig. 3), the oil lamps were fitted with hooks and
hung from chandeliers. The candles were also
placed in chandeliers, but these were of wood and
wire, and held three candles each (Fig. 4). Sabbatini
advocates placing these chandeliers largely in the
front of the house, to help illuminate the scenery,
and more to the sides, so as to not obstruct the
stage.3!

As to the lighting of the stage, Sabbatini, like
Ingegnieri, advocates concealing numerous oil
lamps behind the overhead scenery. He also men-
tions the use of sidelight and footlights. He de-
scribes a groundrow (his word for “groundrow”
may also be translated “parapet”) at the edge of the
apron, behind which are fixed oil lanterns.32 This
parapet was to be made of boards and at least half a
foot higher than the stage.33 He does not recom-
mend footlights, however: they cast shadows on the
scenery, make the actors’ faces look pale, and send
fumes into the audience.3* This last problem was to
persist until footlights were powered by electricity,
despite various imaginative solutions.

Sabbatini’s method for quickly darkening the
stage was rather crude and mechanical, although it
was a new concept in lighting. In his own concise
description, he states that

as many cylinders of soldered tin are made as there are
lamps to be darkened. These are at least one-half a foot
high, a little less in diameter, and at the top they are
open. This done, you adjust each cylinder over its lamp
.. . in such a manner that by one motion at the side of
the stage, the cords with the cylinders descend over the
lamps and so darken them. When the cords are again
raised to their places, the stage is illuminated

[see Fig. 5].35

Not unlike Sabbatini, Josef Furtenbach, in his
Civil Architecture (1628), Recreational Architec-
ture (1640), and The Noble Mirror of Art (1663),



recorded in extensive detail the facts and figures re-
lated to theatre buildings and scenery.3¢ His works
pretty well sum up the achievements of the Renais-
sance, in so far as stage lighting is concerned. In
Recreational Architecture he outlines the various
positions available to the artist. Oil lamps could be
placed “within the scene, above between the
clouds, at both sides, and in the front and rear pits,
all of course completely concealed.”’3” This
backlighting and groundrow lighting position at
the rear of the stage had seldom been mentioned be-
fore. In The Noble Mirror of Art he goes into great
detail about lighting positions:

At the front of the stage oil lamps are set three feet apart
on the floor behind the ¥ -foot board. . . . From this
hidden position they send light only over the scene. Be-
hind the side walls of the proscenium next to the scene
opening oil lamps are placed in iron rings one above the
other two feet apart up to the heavens. Behind these
lamps are placed glittering pieces of gold tinsel. Other
lamps are placed behind the clouds, so that one cloud
lights the next, sending down a glow like day. Also in
the rear pit 50 oil lamps should be placed, each filled
with 1/4 pound of olive 0il.38

He goes into more detail about the front and rear
pit lights. In the front pit,

round holes are cut into the floor to hold the pointed
underpart of the lamps. . . . Behind the lamps a piece of
beaten brass or golden tinsel covered with a piece of
mica will reflect glimmering rays.3°

We find out that the rear pit was seven feet deep
and was also used for ships, waves, etc., when trap
doors uncovered it. Near the top of the pit, iron
rings were set to hold the bozze.*® These iron rings
were also used up behind the six cloud borders to
hold rows of lights with six-inch square gold reflec-
tors behind them.*! In agreement with earlier writ-
ers, Furtenbach felt the house should be completely

II
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darkened during the production as a means of
focusing audience attention.42

Furtenbach gives us the most detailed descrip-
tions of the lighting instruments of his time. He
mentions three types: the “glass oil lamp,” the
“leaning light,” and the “standing light box.” The
first is, of course, a member of the bozze family. He
describes his as measuring five inches high, and four
inches wide at the mouth, tapering to one inch at
the bottom. It was filled with water to within one
and a half inches of the top, and the rest of the way
with a quarter pound of heavy olive oil, which
burned up to twelve hours. The wick, made of rush
fibers, was three inches long. A reflector could be
placed behind the lamp. It was a five-inch by eight-
inch piece of “gold tinsel” (foil), etched with a
diamond grid pattern (probably for better diffusion
of light). Sometimes, a thin, flat piece of mica could
be used. The lamp sat in an iron ring with a four-
inch screw attached to it. According to Furtenbach,
up to fifty could be used around the stage. The
“leaning light” sat on a wedge-shaped base, with a
vertical gold and mica reflector behind it. It was
used as a footlight, a wall fixture, or a backstage
light. The third type, the “standing light box” (also
called a perspective lantern), was a close relative of
the modern floodlight. It was a trapezoidal tin box
with no top or front, and the inside was an etched
gold reflector. The box was eight inches wide at the
front and nine inches high, and it was used in the
rear pit.43

While the Italians were presenting their grand
spectacles, their methods were also being used by
Inigo Jones to light lavish masques at the British
court. Jones, according to fragmentary existing evi-
dence, used bozze both as hidden sources and for
star effects. There are records of his having pur-
chased them as early as 1609, and in the Enter-
tainment at Theobalds there “were placed
Diaphanall glasses fill’d with severall waters that



shew’d like so many stones of orient and transpar-
ent hiewes.””#* He used these in great profusion,
both openly and indirectly from behind other scenic
pieces, in the Italian manner. In the Masque of
Flowers (1614) “certaine lights” were “shadowed”
by “great pottes of Illiflowers” making “a
resplendent and admirable lustre,” and further
“lustre” was provided by “secret lights” placed be-
hind “great tufts of severall kindes of Flowers.”’45

Jones was evidently among the pioneers in the
use of translucencies. Scenic pieces like clouds, pil-
lars, and special flats were covered with either
calico or oiled lantern paper. Lights were shone
through these pieces to give the effect of stars, or to
make them translucent. These effects seem to have
been used quite frequently.4®

Despite Jones’s importation of Italian stage
lighting methods, his house lighting still consisted
of torches and flambeaux. Performances at the
large Banqueting House at Whitehall (finished in
1622) were discontinued when it was discovered
that smoke was soiling the ceiling paintings by Ru-
bens. As a result, a temporary masquing house had
to be constructed.?? '

Precedents for most of the major lighting conven-
tions in positioning, coloring, dimming, floodlight-
ing, translucencies, and auditorium darkening were
established by the early seventeenth century. The
inspiration and creativity of the Renaissance stage
artists is indisputable: the basics of stage lighting
were created with only the most rudimentary
means. The technology would be two centuries in
coming, but the Renaissance genius for viewing in
terms of light and perspective would provide the
guiding principles.

13
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Two
From the Restoration to 1800

During the interval of Puritan rule in Britain, all the
formerly vigorous stage production was suspended.
While Charles 11 and his court resided in France
during these years, they were exposed to Italian
methods of staging, which consisted of a prosce-
nium stage fitted with sliding wings and back-
drops. Richard Flecknoe, author of A Discourse

of the English Stage (1660), knew that much

could be learned from the theatres of the Continent,
where important developments had been made
while the English theatres stood idle. In the con-
cluding paragraphs of his work, Flecknoe sums up
the state of the art:

For Scenes and Machines they are no new invention, our
Masks and some of our Playes in former times (though
not so ordinary) having had as good or rather better
than any we have now.

They are excellent helps of imagination, most grateful
deceptions of the sight, and graceful Ornaments of the
Stage, transporting you easily without lassitude from
one place to another; or rather whilst you sit still, does
bring the place to you. Of this curious Art the Italians
(this latter age) are the greatest masters, the French good
proficients, and we in England only Schollars and Learn-
ers yet, having proceeded no further than to bare paint-
ing, and not arriv’d to the stupendious wonders of your
great Ingeniers, especially not knowing yet how to place
our Lights, for the more advantage and illuminating of
the Scenes.!

It is no wonder, then, that after 1660, with the re-

LS
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turn of the monarchy, these Continental methods

were brought back as well.2 With the full resump-
tion of theatrical activity, new theatres were built,
and old ones were renovated on a large scale. This
work included newer and more extensive lighting

for many of the houses.

We find the main source of light in Restoration
theatres to be chandeliers concentrated toward the
front of the house, and especially over the fore-
stage. It might be wise to differentiate, at this point,
between lighting Restoration commercial theatres
and Restoration court theatres. The commercial
theatres were more conservative in their lighting,
for economic reasons, while the court was able to
use most of the Continental innovations in its own
productions. The commercial houses were the ones

‘that resorted primarily to the candle-burning chan-

deliers. Little material exists about lighting at the
end of the seventeenth century in England. Some
later evidence is available, though, which depicts
theatre lighting that probably had changed little by
the mid-eighteenth century. By the time of David
Garrick, the second Drury Lane Theatre (built
1674), according to Tate Wilkinson’s memoirs, was
lit by a large central chandelier and six stage chan-
deliers of twelve candles each. The Lincoln’s Inn
Fields Theatre owned six chandeliers constructed of
iron rings suspended by chain. Covent Garden
Theatre was probably lighted by a central chan-
delier of six candles over the stage, 4 sixteen-candle
iron rings hung at a level just over the top of the
proscenium arch on the auditorium side, and 2
hung upstage of the large chandelier. These theatres
also used candle sconces hung around the fronts of
their balconies.? The chandeliers proved to be a
sight-line obstruction to the people seated in the
second circles of these theatres (see Fig. 6); how-
ever, this was not to be reformed until David Gar-
rick’s time.* Obviously these chandeliers were
something of a nuisance, since they had to do for



indoor and outdoor scenes alike. Furthermore, they
dripped hot grease on both audience and actors.5
Meanwhile, in the two court theatres, the
Cockpit (renovated and opened in 1660) and the
Hall Theatre (built 1665), other developments were
taking place, especially at the Hall.® The Cockpit
was newly fitted out with five pairs of sconces and
two brass chandeliers; the chandeliers were most
likely for use over the stage. The Hall Theatre was a
source of more interesting happenings. In the build-
ing accounts, there is an entry for “black and white
plates, wires, lines, Muscovy glass and pulleys.””
(Muscovy glass was another name for mica.) Elea-
nore Boswell, in her Restoration Court Stage, be-
lieves that these were intended for the construction
of lanterns. The white plates were for the reflector
in back, the black ones for the top and bottom, and
the glass to face the remaining three sides. Further,
she believes that these were meant to be hung on
wires from the pulleys, mounted in rows behind the
proscenium, and in the wings.® Whatever their use,
the lanterns were soon supplanted in 1666 by
candlesticks with tin reflectors. A bill of sale tells us
that 130 plates and 120 “socketts and panns” were
ordered for a masque in early 1670, as well as what
may have been another type of candleholder with a
scallop-shaped reflector. For the next masque pro-
duced at the Hall, 96 tin sconces with reflectors
were added to the stock. These were used rather ex-
tensively behind the scenery:
Making degrees behind ye backe clouds for ye setting of
lights there boarding with slitt deales behind ye upper
sceanes for ye putting up of sconces & Candlesticks. . .
lineing ye backes of ye shutters for ye putting up of
lights, & nayleing ye sconces & Candlesticks to ye
backes of ye clouds, makeing a frame with degrees for
lights behind ye glory.®
Footlights were used in Hall productions as
early as February 1670. This would seem to refute
the widely held opinion that David Garrick brought
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footlights over from France almost a century later.
In the plans for the previously mentioned masque
(the one for which the scallop reflectors were or-
dered) is the entry: “making a trough at ye foote of
the stage for lights to stand in.””° In June 1675
footlights are mentioned again, in connection with
an overhaul of the theatre. The entry calls for “two
ledges of boards in ye throughs [sic] where the
lamps were sett.”” 11 Clearly, footlights were part of
the Hall Theatre’s standard equipment, and there
are many other references to footlights between
1670 and 1689. During this period footlights used
either lamps or candles.!? The frontispiece to
Kirkman’s The Wits (1672) shows a row of foot-
lights in what is commonly (but conjecturally) iden-
tified as the Red Bull Theatre, as well as chandeliers
lighting the stage (see Fig. 7).13 The footlights are
candles or, possibly, oil lamps. Oil lamps usually
had two or more wicks in individual containers,
and their use certainly predates this print.
Additional information on the use of footlights
before 1765 (Garrick’s return from France) may be
seen in Aaron Hill’s Prompter for November 7,
173 5. Criticizing certain acting conventions, he
mentions footlights in passing:

Suppose, for Example, we are present at the Representa-
tion of some Scene, wherein an Actor comes forward to
the Line of Lamps, on the Edge of the Stage, and, after
sending his eyes, like his Gentleman Ushers, into the Pit,
or the Boxes, begins to tell the Spectators, in the Words
of the Soliliquy, “Tam ALONE!*’14

Another depiction of the “Line of Lamps’ can be
foundinapolitical cartoondated 1749, which clearly
shows a row of footlights set in a trough on a stage
floor (Fig. 8). '

On the Continent during these years, stage
lighting was settling into fairly conventional pat-
terns. French and English stages were fairly similar
by the end of the seventeenth century. In an illus-



tration of the Hotel Bourgogne from 1688, six
chandeliers are shown hung over the apron in front
of the proscenium, and six more are hung in two
perspective rows running upstage — one per wing
opening. At Versailles, five chandeliers were hung
in line before the proscenium, lighting the forestage
and leaving the upstage rather dim. The stage of the
Comédie Frangais is shown in a painting from
around 1670 as being lighted by six chandeliers and
a bank of thirty-four footlights. Actually, footlights
were used in most of the French theatres, and they
were, in the main, oil lamps.15

A good example of Continental lighting of the
period can be seen in the depiction of the Schouw-
burg Theatre of Amsterdam as it was rebuilt in
1664 (Fig. 9). Although the illustration dates from
1772, the lighting is typical of the 1660 to 1800
period, with five chandeliers downstage of the
proscenium and a row of oil footlights.1®

One Renaissance development, the darkened
house, never became widespread; however, one
does find it in isolated cases. In 1667, the Teatro
San Giovanni Crisostomo, in Venice, installed
chandeliers that could be lowered or raised into a
ceiling well to dim the house.??

In the eighteenth century, we find few
significant changes. Spermaceti candles seem to
have come into more common use in the early years
of the century, and to have taken their place with
wax candles as one of the main illuminants on the
English stage.8 It should also be noted that all
candles at this time were dipped. It was not until
1720 that molded candles were introduced for the
first time, and then, in French theatres.1®

The candle snuffer was a characteristic figure
of these times. Candlewicks needed frequent trim-
ming, regardless of what was taking place on the
stage.

When the stagelights began to flare or flicker out the
gods commonly set up a cry of “Snuffers! Snuffers!” for-
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seeing a happy opportunity of indulging in some face-
tiousnessatthat worthy’sexpense — badinage, however,
which, as he went deftly about his work, was generally
received by him with the utmost aplomb.20

The candle snuffer’s office arose in the Elizabethan
private playhouse (in England, of course — the
Continent saw its own development), and con-
tinued on until the early nineteenth century. An
early reference, in an introduction to the play The
Careless Shepherdess (1638), mentions such a per-
son. In discussing the surplus of playwrights, a
character says:

.. . now their trade

Must needs go down, when so many set up.

I do not think but Ishall shortly see

One poet sue to keep the door, another

To be prompter, a third to snuff the candles.?!

Candle snuffers were hard at work on the Con-
tinent as well. When the poet Ragueneau went on
tour with Moliere’s company, he was expected to
make himself useful by trimming the lights. A work
of 1674, written about Paris theatres by Chap-
puzeau, says that the job was assigned to the scene
painter. He was allowed to keep the wax stubs left
at the end of the show. Apparently, in England and
abroad, it became common for a theatre to have
two snuffers, one for the stage, and one for the
house.??

In this period, we have a further reference to
wing lights. As previously mentioned in relation to
the Hall Theatre, candles had been fixed behind the
shutters (sliding flat wings) as early as 1670. The
Covent Garden inventory of properties of January
1744 mentions “12 pairs of scene ladders fixt with
ropes, with 24 scene blinds and 192 tin candlesticks
for the same.”3 These scene blinds were curved tin
shields that could be drawn across the sidelights for
darkening the stage.2* This was not too unlike Sab-
batini’s tin cans on pulleys. The fact that there are



two scene blinds for each scene ladder may mean
that while one acted as a shield, the other
functioned as a reflector, or else the shields were
split. We have a German illustration dated 1794 to
give us a good idea of how eighteenth-century wing
lights (unshielded) were mounted (Fig. 10).

Scenery-mounted practical instruments may
have come in around this time, if not earlier. Anil-
lustration from 1709 of a production of Hamlet
shows two lighted sconces mounted on a wall of the
set (Fig. 11).

Perhaps the most significant lighting of the
eighteenth century was practiced at the Drury Lane
Theatre, under the management of David Garrick.
On his return from the Continent in 1765, Garrick
began to institute his so-called reforms at the
theatre. While in Paris, he was particularly im-
pressed by the staging and lighting at the Opéra and
the Opéra-Comique. Jean Monnet, director of the
latter theatre, proved especially helpful as a contact
for importing French stage techniques and lighting
equipment.2’ Few of the changes Garrick effected
could be considered revolutionary, but he did make
more efficient use of what he had at his disposal,
and he may even have imported some new instru-
ments as well.

Garrick’s genuine innovation was the removal
of the chandeliers. As mentioned previously, these
obstructed the view for those in the upper galleries,
and they were simply inefficient as light sources for
the stage. This change must have proved beneficial
to the theatre, because Covent Garden soon fol-
lowed suit and removed its chandelier. The em-
phasis on lighting was now shifted to sources lo-
cated behind the proscenium and across the apron.
We know that in Britain, sidelight units had been in
use for quite a few years previous to this, and that
footlights had been in use since at least 1670. While
the notion that Garrick brought the footlight over
from France is clearly false, he did introduce the
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“float,” a long metal trough filled with oil, in which
a number of metal rectangular saucers, each con-
taining two wicks, could float. The trough itself
was lowered into the stage floor by means of ropes
and pulleys operated by the prompter. In this way,
a crude sort of dimming could be achieved.26 A
similar lowering device had been used at Drury
Lane as early as 1758.27

According to a letter from Jean Monnet, Gar-
rick must have sent to Paris for samples of reflectors
and footlights. Monnet writes:

I have carried out your two commissions and with M.
Bouquet’s designs I will send you a reflector and two
different samples of the lamp you want for the footlights
at your theatre. There are two kinds of reflectors: those
that are placed in a niche in the wall, and which have
one wick; and those which are hung up like a chan-
delier, and which have five; the first, which are, I fancy,
the more suitable for the illumination of your hall, cost
twelve shillings and sixpence, and the others from thirty
shillings up to three pounds, according to the size and
the ornaments applied to them. . . . As to the lamps for
lighting your stage, they are of two kinds: some are of
earthenware, and in biscuit form; they have six or eight
wicks, and you put oil in them; the others are of tin, in
the shape of a candle, with a spring, and you put candles
in them. But for them not to smell, you must use the best
oil and keep the lamps very clean.28

Although it is not known whether Garrick actually
went any further with these samples than examin-
ing them, we do know that he was studying general
improvements in his stage lighting along French
lines. While perhaps not the innovator some have
called him, Garrick did much to modernize British
stage lighting and bring it up to Continental levels.
A significant addition whom Garrick made to
the staff at Drury Lane in 1771 was a scene painter
and designer named Philippe Jacques de Louther-
bourg (1740—1812). Hired by Garrick at a salary of
£500 a year, he introduced many startling effects



on the stage, through the use of lights and color
media. In 1781 de Loutherbourg struck out on his
own to produce an elaborately painted and lighted
moving panorama called the Eidophusikon.?° He
had formerly been a landscape painter, and he put
his knowledge to work creating vistas of London,
storms at sea, and various conflagrations. The first
exhibition was held on February 26, 1781, at a
large house on Lisle Street, off Leicester Square in
London. The scenes presented were:

1. AURORA; or the Effects of the Dawn, with a view of
London from Greenwich park.

2. NOON; the Port of Tangier in Africa, with the distant

view of the Rock of Gibraltar and Europa Point.

. SUNSET; a View near Naples.

4. MOONLIGHT; a View in the Mediterranean, the Ris-
ing of the Moon contrasted with the Effect of Fire.

5. The Conclusive Scene, a STORM at Sea, and Ship-
wreck.30

W

All these scenes were shown in diorama form, on a
stage eight feet deep by six feet wide.3! A contem-
porary description of the first show indicates how
advanced de Loutherbourg’s techniques with light
sources and color effects were. The description is of
the first scene in the above bill.

The clouds in every scene had a natural motion, and
they were painted in semi-transparent colours, so that
they not only received light in front, but by a greater in-
tensity of the Argand lamps employed, were susceptible
to being illuminated from behind. The linen on which
they were painted was stretchied on frames of twenty-
times the surface of the stage, which rose diagonally by a
winding machine. De Loutherbourg excelled in repre-
senting the phenomena of clouds. The lamps were above
the scene and hidden from the audience, — a far better
plan than the “foot-lights” of a theatre. Before the line
of brilliant lamps on the stage of the Eidophusikon were
slips of stained glass — yellow, red, green, purple, and
blue; thereby representing different times of day, and
giving a hue of cheerfulness, sublimity, or gloom, to the
various scenes.32
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Not only were the lighting effects used in the
Eidophusikon a preview of what was to happen in
the century ahead, the equipment, too, was some-
what ahead of its time. As mentioned in the account
above, de Loutherbourg used the Argand lamp, an
instrument which was later to come into wide use
with illuminating gas.

The Argand burner was invented in 1780 by a
Swiss chemist named Amie Argand, who had gone
to Montpellier to install a distillation system, and
who was dissatisfied with the light sources at his
disposal.?? He later traveled to England, where he
patented his burner in 1784, under Patent No.
1425. It reads:

A lamp so constructed as to produce neither smoak [sic]
nor smell and to give considerably more light than any
lamp hitherto known, by converting the smoak into
flame, by causing a current of air to pass through the in-
side of air on the outside of the wick by means of a
chimney.34

The lamp truly did give off less smoke, and its
hollow, cylindrical flame used less oil than previous
types. This scems to have been the first advance in
lamp technology in thousands of years, and it
started a great rush of activity in lighting that was
to take place during the nineteenth century.

Eighteenth-century stage lighting was far from
satisfactory, and many criticisms were leveled atit
in its time. One critic, George Saunders, had some
rather practical suggestions to make as to the im-
provement of stage lighting. In his Treatise on
Theatres, he recommended frontal lighting that
could not really be implemented until the advent of
the electric light:

Monsieur Patte has proposed a method to light the
avant-scene without that tormenting line of lamps at the
front of the stage, which wrongs every thing it illumi-
nates. He would have reverberators placed at the ex-
tremity of the boxes, on each side of the stage; and this



has been practiced in small theatres with success, par-
ticularly at Blenheim, and it is worth the trying in larger
ones.3%

By ““reverberators,” Saunders meant reflectors,
but the balcony-front lighting position would not
come into use until the twentieth century. Earlier in
the treatise, he also expressed dissatisfaction with
house lighting, and specifically the annoyance of

chandeliers as sightline obstructions. He called in- 25
stead for indirect house lighting through the use of .
reflectors — another advance that would be a long From the Restoration

time in coming. to 1800

By the beginning of the nineteenth century,
stage lighting had reached a plateau. Stage artists
had exploited Renaissance innovations as far as the
limits of technology permitted. All of the possibil-
ities for positioning instruments had been tried.
The coloring of light was being explored, as was the
concept of using it to create mood. With the inven-
tion of the Argand burner, the oil lamp had reached
the peak of its efficiency. Unfortunately, the peak
efficiency of oil lamps and candles was not very
great. Further development in stage lighting would
require a more powerful light source. This source
would soon be available with the introduction of
illuminating gas.






Three
The Early Uses of Gas

Although the potentials of flammable gas were not
fully realized until the dawn of the nineteenth cen-
tury, the substance itself and its sources had been
known for several centuries. The Chinese are ru-
mored to have used it before anyone else, but as this
study is concerned with Western developments, we
begin with a Flemish alchemist named Jan Baptista
van Helmont.

Van Helmont was born in 1577 in Brussels,
and it is to him that we are indebted for the formal
recognition of gas as a state of matter, and for its
name. While searching for the Philosopher’s Stone,
he was heating materials in his crucible when it
“did belch forth a wild spirit or breath. This spirit,
up to the present time unknown, but not suscepti-
ble to being confined in vessels, nor capable of
being reduced to visible body, I call by the new
name of gas.”’! Perhaps he was heating coal. If so,
the gas would have burnt had he lit it, and the por-
ous substance left behind would have been what
was later known as coke — pure carbon.?

This isolated event had little impact. But many
persons not engaged in the sciences were also well
aware of the existence of gas. Miners were closely
acquainted with it, and in many coal-bearing lands,
it would occasionally break through to the surface,
quickly making its presence known. This gas is dif-
ferent from manufactured gas, but it was the ear-
liest type with which anyone had contact. Miners
called it “choke damp” for its suffocating qualities
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and “fire damp” for its combustible nature when in
contact with the open flames of their lamps.3 The
earliest account we have comes from the Royal
Society’s Philosophical Transactions for the year
1667, and is entitled ““A description of a Well and
Earth in Lancashire taking fire by a Candle ap-
proached to it. Imparted by Thomas Shirley, esq.
an Eye Witness.””* The event took placein 1659,
when Shirley and several friends went to examine a
spring whose waters were reputed to be burning
like oil. Upon close examination, it was noticed
that the water seemed flammable at only one par-
ticular spot in its course. Said Shirley: “The boyling
[bubbling of the gas at the burning point] I con-
ceived to proceed from the irruption of some
bituminous or sulphurous fumes, considering this
place was not above 30 or 40 yards distant from the
mouth of a coal pit there.” He confirmed this cor-
rect observation by diverting the spring away from
the spot and lighting the still issuing gas with a can-
dle as before, at which ““the fumes took fire and
burnt very bright and vigorous.”3

In 1733, Sir James Lowther described a similar
phenomenon in the Transactions. While digging a
pit to drain water from one of his mines at
Whitehaven, his workmen struck a pocket of gas
that ““bubbled through a quantity of water spread
over a part of the pit, and made a great hissing
noise. . . .”’¢ Lowther lit the gas with a candle and
found that it would burn. Not content with this, he
went a step further and collected some gas. After-
wards, he made the following notes: ‘““The said air
being put into a bladder . . . and tied close, may be
carried away, and kept some days, and being after-
wards pressed gently through a small pipe into the
flame of a candle, will take fire, and burn at the end
of the pipe as long as the bladder is gently pressed
to feed the flame, and when taken from the candle
after it is so lighted, it will continue burning till
there is no more air left in the bladder to supply the



flame.”” Lowther had managed to discover, in its
simplest form, the principle of gaslighting.

One other experimenter, the Reverend Dr.
John Clayton, Dean of Kildare, went a step further.
His work with gas took place sometime before
1691, but his manuscript was not printed in the
Transactions until 1739.8 Living in the vicinity of
Thomas Shirley in the same coal area, Clayton
heated coal in a closed container and observed that
the “spirit which issued out caught fire at the flame
of a candle.”® Unfortunately, Dean Clayton, like
his predecessors, put his discovery to no more use
than to amuse himself. It was not until more than a
century after Clayton’s production of gas that the
substance was recognized for its practical value. A
certain Englishman observed that ““the gas obtained
by distillation from coal, peat, wood and other
inflammable substances burnt with great brilliancy
upon being set fire to” and that “‘by conducting it
through tubes, it might be employed as an eco-
nomical substitute for lamps and candles.”’1? The
man’s name was William Murdoch.

As the famous James Watt’s chief assistant,
Murdoch worked in a stimulating environment of
engineering inventiveness. Although somewhat
overshadowed by his master, Murdoch has to his
credit such inventions as a pneumatic lift, the oscil-
lating engine, and a locomotive engine, to name a
few. However, on his own time, Murdoch con-
ducted experiments with coal gas; he felt it had a
great potential.1!

_ Like others before him, he began by simply
heating a small quantity of coal and burning the gas
given off. Having done this, however, he took the
next obvious step and began conducting large-scale
investigations. His first invention was a glass lan-
tern fitted with a gas-filled bladder attached to a
small jet, with which he saw his way home across
the moors at night (he lived at Redruth in
Cornwall, where he was supervising the erection of
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mining engines).!2 This having been successful, he
went on to light his house by conducting gas
“through seventy feet of tinned iron and copper
tubes.”’13

Murdoch went on to light his next home at
Old Cunnock in Ayrshire, in 1797, and then one of
Boulton and Watt’s workshops at Soho, near Bir-
mingham.!* This work was of a large scale, and he
next experimented to find better ways of produc-
ing, purifying, and burning the gas. On the occa-
sion of the signing of the Peace of Amiens in March
1802, Murdoch decided to present a public gas
lighting display at the Soho works. According to
William Matthews, an eyewitness,

the illumination of Soho works on this occasion was one
of extraordinary splendour. The whole front of that ex-
tensive range of buildings was ornamented with a great
variety of devices, that admirably displayed many of the
varied forms of which gas-light was susceptible. This
luminous spectacle was as novel as it was astonishing;
and Birmingham poured forth its numerous population
to gaze at and to admire this wonderful display of the
combined effects of science and art.15

Samuel Clegg, Murdoch’s jealous assistant, left
a somewhat different account. According to him,
the display of gas was merely a forty-foot rod with
a burner on each end:

The operation was simply effected by fixing a retort in
the fireplace of the house below, and then conducting
the gas issuing from thence into a copper vase. This was
the only gas used on that occasion, and not with the gas
as has been erroneously stated [sic]'®

Clegg’s statement may be rather biased, how-
ever, as he and Murdoch later went on to become
bitter rivals. When Murdoch went on to light the
cotton mills of Phillips and Lee of Manchester with
a thousand-burner installation in 1805, Clegg raced
to complete a similar installation first, at the cotton
mill of a Mr. Lodge in Halifax. Clegg won by a few



nights. In any case, whether Clegg truly disliked
Murdoch and whether his downgrading of Mur-
doch’s exhibition may be slanderous, the fact re-
mains that gaslighting was now coming to public
attention and was beginning to find practical appli-
cation. The relative costs were rather appealing,
too: the Phillips and Lee factory spent £2,000 a
year for candles as opposed to £600 a year for gas.
Even the insurance companies approved of it.!”

While Murdoch was content to carry his ex-
periments with gas no further, others were hard at
work. In particular, Philippe Lebon, a French
chemist, obtained a patent for making gas by proc-
essing wood or coal, in September 1799. This is
only of passing interest, however, as Murdoch had
made moves to obtain patents in 1798, but was dis-
couraged by Watt.'8 The significance of Lebon’s
work is that another person destined to promote
gaslight derived a strong impetus from it. The man
was a German by the name of Frederick Albert
Winsor. Although he failed at first to discover Le-
bon’s technique, he finally was able to demonstrate
light produced from wood gas at Brunswick in
1802.1% Apparently Winsor had very little theoreti-
cal knowledge of chemistry or engineering, but he
did have high ambitions for gaslight, along with
great perseverance.

In 1803 Winsor arrived in London, and, sup-
ported by several well-to-do patrons, began exper-
imenting with an apparatus similar to that of Le-
bon. After further work, he obtained a patent on
May 18, 1804, for:

An improved oven, stove, or apparatus, for the purpose
of extracting inflammable air, oil, pitch, tar, and acids
from and reducing into coke and charcoal all kinds of
fuel, which is also applicable to various other useful
purposes (and by which) the inflammable gas or air,
being purified from that carbon so pernicious to respira-
tion and dwellings, may be led and conducted in a cold
stage through tubes of silk, paper, earth, wood, or metal

31

The Early Uses of Gas



32
Theatre Lighting
Before Electricity

to any distance in houses, rooms, gardens, places, parks
and streets to produce light and heat.2°

In the same month, Winsor held his first public
demonstration at the Lyceum Theatre. The July 2,
1804, issue of the Times states that:

Sir Joseph Banks, ever indefatigable in examining and
promoting useful discoveries, went last Thurs. evening

. . . to the Lyceum, to witness the incredible effects of
smoke; the whole Theatre was lighted with the same, in
a novel and pleasing manner; the arch of lights above
the stage had a very striking effect, and from the English
grate on the stage (which may be fixed in every room) is-
sued a very brilliant and fanciful light.2!

Another description of some of the apparatus used
there mentions ‘““a chandelier in the form of a long
flexible tube suspended from the ceiling, com-
municating at the end with a burner designed with
much taste, being a Cupid grasping a torch with
one hand and holding the tube with the other.”22
Winsor himself, in a patent dated February 7, 1809,
makes reference to his demonstrations (at the
Lyceum in 1804, his Green Street workshop in
1805, and Pall Mall in 1806) while promoting gas-
light, saying that ““the gas may be used in ornamen-

. tal, movable, and flexible branches, issuing from

the condensing pedestals, such as has been shown
in a great variety.”?3 Apparently the audience was
quite pleased with the light shown at these lectures,
but according to one source, they found the smell
rather unpleasant.?*

Winsor’s aim, in devising all these lecture-
demonstrations, was to promote his project for the
National Light and Heat Company, subscriptions
to which were sold beginning in 1805.25 The dem-
onstration began in 1806 in Pall Mall, with the lay-
ing of leaden gas mains — seventeen hundred feet
(the first ever laid publicly). Both sides of the street
were lighted by June of 1807. It was estimated that
the new street lamps had eighteen times the light



output of the ones they replaced. Unfortunately for
Winsor, public support for his venture was insuffi-
cient, causing his foundling organization to come to
an end. Undaunted, Winsor went on to found the
London and Westminster Gas Light and Coke Co.,
which, over the opposition of Murdoch and Watt,
was incorporated in 1809. In April 1812, success
was assured with a royal charter, and public gas-
lighting in London soon became a reality.2¢ With
employees of the inventive caliber of Samuel Clegg,
the gas meter was soon invented (1815), and by
1817 the first cylindrical gasometer (gasholder) was
constructed.?”






Four

Gas Takes the Stage

By 1817, the development of gas production, stor-
age, and metering was virtually complete. It is not
surprising, then, that by this time gas had begun to
be put to general use in theatres. The public’s first
contact with gaslight was in the Lyceum Theatre in
1804.

Gas was perhaps first regularly used in a Lon-
don theatre at Covent Garden. A playbill for Sep-
tember 11, 1815 — the start of the 1815—16 season
— claims that the “Exterior, with the Grand Hall
and Staircase will be lighted with Gas.”! According
to the Times review of September 11, the house had
““a brilliant and imposing aspect, much more pro-
fusely magnificent than the rival theatre.”’2

Possibly the first theatre to light its house with
gas was the Olympic. Its playbill for October 30,
1815, reads: “The Exterior, the Saloon, and part of
the Interior will be lighted with Gas.””3

Another early installation, about which little
information has been preserved, was the East Lon-
don Theatre at Wellclose Square. It is known that it
opened in August 1816 and that it produced mostly
melodramas and other less reputable works.# Its
advertisement in the London Times of August 6,
1816, states:

GAS LIGHTS — The Public are respectfully informed,

that this THEATRE 1S OPEN every Night for the Season;

the whole of the interior and exterior totally illuminated
with Gas.?

Unfortunately, the Times never condescended to 35
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review any of the East London’s shows, and we
seem to have no other record than its advertise-
ments, in which “gas” and its effects were highly
praised. Itis difficult to tell from the advertise-
ments just how extensive the installation was. The
following season another Times advertisement of
September 4, 1817, reveals that the East London
had a bit of trouble with its installation. More im-
portant, the notice seems to imply that the stage
might have been gaslit:

In the course of last season some slight degree of incon-
venience was occasionally felt from a partial escape of
gas, to remedy this, during the recess the works have
been entirely rebuilt, at a vast expense, and the Mana-
gers have now the honour to announce, that they have
succeeded far beyond their most sanguine expectations
in removing the evil complained of; and for brilliancy of
effect in Melo-dramatic pieces this Theatre must stand
unrivalled.®

If the gas was used to light the stage, the theatre
was, as the management claimed, “unrivalled.” On
the other hand, the gas may have been used merely
for effects, such as ““a smuggler’s vessel in flames
which blows up with a terriffic explosion,”” a
scenic wonder advertised on September §. Until fur-
ther information is uncovered, it will remain in
doubt whether the East London was the first totally
gaslit theatre.

By the opening of the 18 17—18 season, the
houses of the Lyceum, Drury Lane, and Covent
Garden were all gaslit. Covent Garden’s house, ac-
cording to a contemporary description, was ““bril-
liantly illuminated with a grand central chandelier
which has been rendered still more effective, and
the three auxiliary lamps which were complained of
as impeding the sight and the contour of the theatre
have been removed, and Grecian lamps substituted,
which range round the back of the Dress Circle,
and shed a soft medium light, without obstructing



the view of the stage.””® Another account mentions
that:

At Covent Garden the improvement in lighting the inter-
ior is considerable. The lights which formerly hung
round the house are removed and a magnificent chan-
delier of gaslights is now suspended from the centre. The
effect is beautiful and novel.®

In its bills, the theatre advertised its new house
lighting in the following manner:

The Proprietors respectfully inform the Publick
that a new Method of
LIGHTING:
and likewise a new Principle of VENTILATING the
Theatre has been adopted. The First has been effected by
a MAGNIFICENT CHANDELIER, which from the Centre
of the Ceiling diffuses a soft and brilliant Light around,
without obstructing the View of a single Spectator. In its
effect, the Body of Light is equal to 300 ARGAND
LAMPs; and the Heat is directly carried off through a
Tube communicating with the open Air. The SECOND is
upon the Principle of a forced VENTILATION, by which
the Theatre can be either Cooled or Warmed, and the
Atmosphere of the different Parts of the House can be
kept to one pleasant Temperature throughout the differ-
ent Seasons of the Year.,10

The Times for September 8 contains the most de-
tailed description of Covent Garden’s lighting. This
is essentially a description of a preliminary demon-
stration held on September 6, as Covent Garden’s
season did not open until September 8.1

We derived considerable satisfaction from viewing the
alterations which'have taken place in the mode of light-
ing the interior of Covent-garden Theatre. It was al-
ready sufficiently provided with handsome lustres and
branches, and wax candles: but a great change is now
made by the introduction of the gas-lights. A select
company was assembled to witness, before the opening
of the season, the experiment of the first exhibition of
this mode of illuminating a vast theatre. All the former
chandeliers are removed, and a great central light de-
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scends from the centre of the ceiling, but not so far as to
intercept the view of the stage even from the one shilling
gallery. Itis of a rotund form, and spreads itself into a
large circular canopy of a dark and subdued tint, under
which is a constellation of lights which illumines and ir-
radiates the house. Descending in the shape of an in-
verted cupola, under the canopy it contains about six
circles of gas lamps with the clearness of diamonds, yet
chastened with such a mild radiance as not to glare or to
dazzle the eye by their brilliancy. They are covered by
clusters of glass ornaments; and above and around them
is a very deep fringe of small glass pendants hanging
from the canopy which crowns this most beautiful
lustre. It is but justice to say, that we have seen no
specimens of the united attractions of glass and light
that rivals it in the diffusion of its light, and the simplic-
ity of its elegance. We do not perceive any particular in-
convenience likely to arise from the shades it might be
likely to cast into the boxes, in consequence of their
projections. This is provided against by the other gas
lights which are intended for the illumination of the
dress circle and the pit. Of these there are five magnifi-
cent branches: one on each side of the stage with five
arms or brackets, holding up five lights, fully or-
namented. Three more are placed, one in the centre, and
the other two intermediately between that and the side
stage light branches or girandoles. The gas lamps have
also been fixed upon the edges of the first wings on each
side of the stage. Semi-circular mirrors are put up at the
ends of the stage dress boxes. Considerable skill has
been exercised to prevent any disagreeable smell from
the gas, by placing the lesser lights in lamps, over which
tubes with funnel mouths open to take off the unpleas-
ant air. The great light under the ceiling, which is the
presiding luminary, has a very large tube for this pur-
pose. Itis not improbable that the whole illumination
may prove too brilliant: but that redundancy may easily
be removed, either by diminishing the number of lamps,
or by the partial application of gauze screens. The scen-
ery, which was shown off in succession, testified the ad-
vantages of the new lighting. 12

In the eyewitness account, we see several significant
developments. The gas lamps fitted to “the edges of



the first wings” are the beginnings of gas stage light-
ing. The mirrors on the boxes near the stage were
obviously intended to reflect light on the forestage,
anidea put forth in 1790 by George Saunders (see
Chapter 3) as an alternative to the use of footlights
and the unnatural shadows they cast. Also, the first
crude attempts were made at ventilation.
Apparently Covent Garden’s auditorium light-
ing was the most elaborate. According to another
account, its rival, Drury Lane, though it could not
compete for size, still did not wish to be outdone:

Since our last [review] the interior of this elegant theatre
has been lighted with gas round the boxes; the lights are
enclosed and festooned with cut glass from one to the
other, and if the tout ensemble does not vie with the
more brilliant display at Covent Garden, it has an air of
neatness and lightness which is as pleasing to the eye as
it is tasteful and elegant.’3

Leigh Hunt, editor and critic of the Examiner,
made his own observations of the Drury Lane’s
equipment in his review of September 7, 1817.

Drury Lane Theatre was to open last night, and
Covent-Garden opens tomorrow. The improvements or
alterations which the former has been making, we saw
on Friday evening, and can promise our Readers much
satisfaction with the gas-lights, which are introduced
not only in front of the stage, but at various compart-
ments on each side: Their effect, as they appear sud-
denly from the gloom, is like the striking of daylight. . . .
It is as mild as it is splendid — white, regular, and per-
vading. . . . The Theatre has not the advantage of this
part of the beauty as the lights are enclosed in glasses
and blinded from the audience by side scenes and reflec-
tors. . . . If the front light could be thrown, as day-light
is, from above instead of below (and we should like to
hear the reasons why it cannot) the effect would be per-
fect.14

It is interesting to note how aware Hunt was of the
possibilities for naturalistic lighting. He had just
seen one of the first gaslit stages, and was already

39

Gas Takes the Stage



40
Theatre Lighting
Before Electricity

yearning for overhead frontal lighting, as others did
toward the middle part of the century (see Chapter
6).

Drury Lane obviously bent its efforts to match
its rival. A review dated March 23, 1818, notes a
large new chandelier that was obviously meant to
be compared with Covent Garden’s. This review
also contains a rather good description of the large
gas chandeliers that were coming into increasing
popularity.'S (These will be described in greater de-
tail below.)

As for lighting the stage itself, the Lyceum (see
Appendix 1), Drury Lane, and Covent Garden, re-
spectively, led the way. In its bill for August 6,
1817, the Lyceum stated that ““the Gas Lights will
this Evening be introduced over the whole Stage.”1¢
About a month later, its bill for September 8 an-
nounced:

The complete Success which after a Trial of several
Weeks, has attended the Experiment of Lighting the
stage by Gas, has induced the proprietors of this Theatre
still further to consult the Improvement of the Public
Accommodation; and this evening a new and brilliant
Mode of illuminating the Audience Part of the Theatre
by means of Gas Lights will be submitted to the Obser-
vation, and it is respectfully hoped, to the Approbation
of the Visitors of the English Opera House.!?

The Times review of September 9 mentions the
house lighting:

The Audience part of the theatre was illuminated for the
first time with gas-lights, upon a very simple and conven-
ient plan. The lamps were suspended, at equal dis-
tances, from two rows of glass drops, formed into fes-
toons and diffused an excellent light.18

Although the Lyceum was completely gaslit by
September 8, 1817, and had the first gaslit stage,
Drury Lane was the first total gas installation.
When its season opened on September 6, it was lit
both on stage and in the house, putting it just two
days ahead of the Lyceum and Covent Garden.



Drury Lane’s house installation has already been
described; the Times for September 6 has a good
description of the stage:

A very considerable improvement, we think, will be
found in the introduction of “gas-lights” on the sides of
the stage, on which there are 12 perpindicular lines of
lamps, each containing 18, and before the proscenium a
row of 80. The advantage anticipated from these lights
consists mainly in the facility with which they can be in-
stantly arranged so as produce more or less of illumina-
tion, according to the particular description of the
scene.!®

As already mentioned, Covent Garden’s stage
was also gaslit by this time. The first wings had gas-
lights attached to the edges (probably the upstage
edges to cast light on the next row of wings up-
stage); to dim the lights, either the gas could be
lowered, or gauze screens could be placed in front
of them. These screens may also have served the
functions of coloring the light, as well as diffusing it
more evenly.

In its review of Covent Garden’s opening night
of September 8, 1817, the Times complains about
the footlight arrangement, and mentions that their
prominent chandelier’s advantage,

that of throwing the light on the countenances of the ac-
tors from above instead from below (which last method
inverts the natural shadows of the face and distorts the
expression) is defeated by the gas lights which are still
retained between the stage and the orchestra. Nor do we
know how these can well be dispensed with, as it is by
raising or withdrawing them that the stage is en-
lightened or darkened as the occasion requires it.2°

Footlighting had always provided the greater part
of early stage illumination, but now that its power
had increased, its garish effects became more ap-
parent. From the review, it sounds as if Covent
Garden’s footlights were mounted on some sort of
pulley to increase or decrease their effects.

The sudden introduction of the new illuminant
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brought other problems as well. A rumor was
spread that Drury Lane was manufacturing gas on
its premises, and could explode without warning,.
(The theatre had to issue disclaimers.) But real dif-
ficulties did confront the patrons of London
theatres. The Times commented that “after having
sat through a whole evening in the theatre,
playgoers felt a burning and prickling sensation in
their eyes, a soreness in the throat, and a headache
which lasted for several days afterward.”21 This
was a direct result of the gas combustion, which
both depleted the air in the hall, and produced
other potentially toxic by-products like carbonic
acid. The development of improved ventilation sys-
tems was necessary to offset this problem, which
was in some measure relieved later in the century.
As mentioned in a bill earlier (see note 10 in this
chapter) some attempts were made at ventilation.
The Theatrical Inquisitor and Monthly Mirror of
September 1817 took notice of the ventilation.
Covent Garden’s chandelier was “‘suspended under
an immense reflector, of a conical form, which by
means of a tube carries off the heat arising from the
immense body of flame.”22

The system which Covent Garden advertised
in 1817 was again mentioned in the Times four
years later. The occasion was the apparent upgrad-
ing of the equipment.

The attractions of this place of amusements have been
considerably increased within the last few nights, in
consequence of the excellent manner in which it has
been ventilated. The theatre is perfectly free from that
unpleasant and close smell experienced on entering
other crowded assemblies, and it is surprisingly cool,
considering the state of the weather and the numbers
who frequentit. . . . The temperature of the House of
Lords has been frequently up to 9o deg., and the House
of Commons has baffled every attempt hitherto made to
ventilate it. . . . Covent-garden theatre has now a con-
stant current of air passing through every part, and its



temperature is, even on the most crowded nights, not
higher than summer heat.?3

By today’s standards this seems rather crude, but
for a theatre to be no hotter than summer heat was
something to be appreciated in 1821. More will be
mentioned about ventilation later.

Now that the largest London theatres had es-
tablished the use of gas, it was only natural that
lesser local establishments, as well as the larger
provincial houses, should follow suit. The King’s
Theatre was one of the first of this series. A review
of January 10, 1818, states:

A superb chandelier, lighted with gas, is now suspended
from the ceiling, and illuminates the Theatre, in lieu of
the lustres and wax candles. Its form is beautiful, and
the dispositions of thousands of brilliant cut beads pro-
duces the finest possible effect.?4

Next came Astley’s Amphitheatre, which opened in
March 1818 for the purpose of presenting eques-
trian shows. In one description, it was said that
“the ceiling represents a dome supported by pilas-
ters of trelliswork, in the centre of which the new
and superb chandelier, illuminated by gas, de-
scends.””2?% Another addition was the Adelphi
Theatre, which, when opened following reconstruc-
tion on October 18, 1819, proudly informed the
public that “the brilliant effect of the gas chandelier
suspended from the dome is the subject of universal
admiration.”2¢ In the outlying cities of Liverpool,
Edinburgh, and Manchester, gas was adopted in
May 1818, December 2, 1818, and December
1819, respectively.?”

The one notable holdout in the midst of all this
conversion activity was the Haymarket Theatre. A
contemporary observer, speaking about its seasonal
opening on July 7, 18 19, noted that ““the stagelights
were so badly conducted, that the glasses frequently
broke during the performances: it is to be hoped
that the gas lights will be adopted, which can be
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diminished at pleasure, when a dark scene is re-
quired, without the noise of a bell for the descent of
the lights, as contrived at the Theatre Royal, Drury-
lane.””28 But the Haymarket kept its oil patent
lamps and spermaceti candles even after it was re-
builtin 1820. The reason for this was that under
the terms of the theatre’s lease, only oil lamps could
be used on the premises.?® It was not, in fact, until
1843 that Benjamin Webster, the manager, intro-
duced gas. A bill for April 17, 1843, announced
that ““among the most important improvements is
the introduction of GAS as the medium of light.””30
The Royal Coburg (today the Old Vic) was another
holdout, though not for as long as the Haymarket.
It opened on May 11, 1818, with oil lamps.3! Its
stage was subsequently gaslit by 1832, or earlier. A
bill dated August 15, 1836, declares that ““a set of
new and splendid chandeliers has been added to the
dress-circle, lighted with gas.””32

There were some regressions. The Olympic,
which led the way in the gaslighting of the stage, re-
turned to candles in 1822, when gas was removed
from the interior.33 Covent Garden also experi-
enced a temporary setback following the explosion
of a gasometer during some trepair work on
November 18, 1828,3* and also because of a gener-
ally offensive odor. In a review dated November 6,
the Times complained of the odor, and described a
resulting incident.

The nuisance arising from the gas, which escapes in such
quantities as to make the theatre perfectly unendurable,
increased last night to such a pitch as will probably have
the effect of putting an end to it altogether. Besides the
stench, the greater part of the row of chandeliers in front
of the dress boxes were suddenly seized with intermittent
fits of dimness and blaze. . . . At the falling of the drop,
Mr. Fawcett, being loudly called for, came forward to
apologize, and to express a hope that the audience
would not suffer the displeasure at this accident to
influence their judgement on the play. He said there was



no doubt that it had been occasioned by the villany of
somebody, and that it had never happened before. A
gentleman in the boxes reminded him that it was nearly
as bad on the preceding night. Mr. Fawcett admitted
that something had been wrong then, and said the whole
day had been passed endeavoring to detect the persons
by whom it had been occasioned. He requested the au-
dience to permit the dress circle chandeliers to remain
unlighted for the evening, and promised that they
should never be lighted again until the fault should be
wholly remedied. This satisfied the house, and the audi-
ence sat very quietly during the remainder of the play
darklingly, and regaling themselves with the scent of gas
which escaped from the unlighted chandeliers.3$

At this point, the management issued a bill an-
nouncing a one-week closing because “the intro-
duction in the audience part of the Theatre, pro-
duced an offensive odour, and the Public having
suffered inconvenience and disappointment in their
amusements, by the mischievous agency of some
malignant and interested Persons; the Proprietors
have determined to remove the Gas, not only from
the Box Circles, but from all internal avenues lead-
ing to them, as well as to the Pit and Galleries.”’3¢
To reassure the public upon reopening, the follow-
ing bills were issued. The first, dated December 3,
1828, was signed by the manager of the gas com-
pany.
In reply to a statement in the Morning Journal yesterday
I certify that no gasometer, chamber or receptacle of gas
is now placed within the theatre and those parts of the
theatre at present lighted with gas are supplied from the
mains of The Chartered Gas Company. I beg leave to
add that The King’s Theatre, The Adelphi and The Eng-
lish Opera House are also supplied from the mains of
the above company.3”

The other bill stated:

The public attention is respectfully solicited to the fol-
lowing facts: The Gasometers and apparatus for making
gas are destroyed and no more gas will be manufactured
within the walls of the theatre. The circles of Boxes will
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be illuminated with wax; the lights in front of the stage
and every interval avenue to box, pit and galleries will
be produced by the agency of purest oil.38

Despite such setbacks, however, the gradual
spread of the new gaslighting was inevitable. The
French quickly took notice. Some streets were
lighted in early 1819, and Louis XVIII dispatched
his household minister to London the same year
(some sources say 1818) to study theatre lighting.
King Louis had the Paris Opéra in mind as the re-
cipient of this new technology; it was a publicly
subsidized institution and would certainly
reflect well upon the state by being up-to-date.39 His
minister, M. de la Ferté, returned with favorable in-
formation, and work proceeded soon after.?

The job was turned over to two engineers,
Darcet and Cagniard de la Tour, who proceeded to
erect a large gas works in Montmartre on the Rue
de Latour-d’Auvergne. Apparently, after the other
outside installation work was complete, the actual
works inside the theatre took only eight days to in-
stall, after which it reopened with a grand ballet
spectacle entitled Filets du Vulcain.** This took
place in August 1821, with the first completely gas-
lit production actually taking place on February 6,
1822.42 The next large theatre installation of note
was madein 1832 at the Comédie Francaise, when it
was remodeled.#3 The Comédie, however, did re-
tain oil for use in its border lights as late as 18835,
because it was believed that gas overhead would be
too fatiguing for the eyes of the actors.44

For all its early trials and tribulations, gas was
now well established in the theatre as an illuminant.
With a brilliance and directionality never before
available, stage lighting was being revolutionized.
The possibilities were only beginning to be realized.
There would be many problems to solve and much
technology to develop, but the use of gas would
spread: no modern stage could afford to be without
1t.



Five
Gaslighting on the American Stage

Important developments in lighting were happen-
ing in America while the aforementioned activity
was taking place in Britain and France. Experimen-
tation with gas took a rather different form in
America, largely because American coal was an-
thracite, a poor source of gas. It was not until 1812
that this particular coal could even be made to
burn. Consequently, early experimenters turned
their efforts to extracting gas from wood and ani-
mal fats. One of the foremost in the field was Ben-
jamin Henfrey, a man with a mining background
who had emigrated from England in 1791. In
March 1802 Henfrey held an exhibit in Baltimore,
at which he burned gas produced from wood and
coal.! In the following year, he appeared in
Richmond, where he lit the main street with a large
lamp set atop a forty-foot tower. Henfrey referred
to his gas as “Inflammable Air.””?

There is an interesting connection between
Henfrey’s Baltimore exhibit and the first American
gaslit theatre. In mid-April of 1802 William War-
ren, later to be one of the managers of the Chestnut
Street Theatre of Philadelphia, and at that time an
actor with that company, apparently was in Balti-
more. He probably could not have helped either
seeing the demonstration (still reported to be in
progress on April 6) or at least hearing of it. In ad-
dition, Warren was acquainted with Dr. James
Mease, who in the winter of 1802 had exhibited
gaslight produced by extracting essences from red
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cedar. Warren, who would also have been in
Philadelphia at this time, was thus very likely to
have been familiar with gaslight.

Furthermore, at this time, there was in
Philadelphia a Dr. Charles Kugler, another gas re-
searcher. Kugler, realizing the relative scarcity of
high quality coal, turned his attention to producing
gas from pitch. He got an opportunity to put his
experiments into practical use at Peale’s Museum in
Baltimore, in 1816. Rembrandt Peale, the owner,
contracted Kugler to build a small gas plant on the
premises, and in early June the exhibit was opened
to the public.? On June 13, 1816, a Baltimore paper
announced the exhibition of “ ‘Gas Light without
Oil, Tallow, Wick or Smoke’ to be Given in the
Museum and Gallery of the Fine Arts in Holliday
Street, established by Rembrandt Peale in 1813.”4
The exhibition was apparently successful; on June
17, an ordinance was passed allowing Peale and
others to produce gas, lay piping, and to make con-
tracts for public lighting with the city. This became
the first American gas company and was incorpo-
rated on February 5, 1817, as the Gaslight Com-
pany of Baltimore.®

William Warren probably saw Kugler’s work
and was impressed by it. We have a diary kept by
Warren from September 10, 1796, to December 6,
1831, in which references are made to the project of
lighting the Chestnut Street Theatre in Philadel-
phia.¢ For July 11, 1816, the entry states that War-
ren “‘saw Archy McCall [a builder] abt. lighting the
Theatre next season with Gas.”” Finally, on Oc-
tober 26 he says that he has signed bonds with
Kugler, “relative to the Gas Lights.”® It is not
known exactly how much of the theatre was lit, but
the gas was first used on November 25, 1816, for a
performance of She Stoops to Conquer.® According
to an advertisement in the Aurora, dated November
21, “The managers were happy to be the first to in-
troduce the use of gas in lighting theatres in Amer-



ica,” and they “flatter themselves that its superior
safety, brilliancy and neatness will be satisfactorily
experienced by the audience.””*? The theatre sub-
sequently burned down on April 2, 1820, one of the
first casualties of the new system.!?

The next American theatre to be gas illumi-
nated was the Belvidere Theatre in Baltimore in the
year 1817. It was conveniently located across the
street from the city’s new gasworks (the first Amer-
ican gas company, mentioned earlier), and had the
honor of being the first building in Baltimore to be
lit by gas.12 The Federal Gazette of May 5, 1817,
anticipated the first production given there.

From the Managerial advertisements we may expect
much novelty and lock with some impatience for the
production of the Melodrama of “Alladin or the Won-
derful Lamp,” taken from the beautiful romance of that
title in the Arabian nights Entertainment. The introduc-
tion of the Gas Lights, to the theatre, is an improvement
which must instantly attract, by their transparent bril-
liancy the observation of the beholder, and are wonder-
fully calculated, by their easy management, in graduat-
ing light, to aid in the scenery requiring the necessary
alterations in that respect. Their safety is also another
strong recommendation and will serve to do away with
those fears which sometimes interrupt the pleasures of
the more timid part of the audience. . . . We understand
their disposition in our theatre is an improvement upon
that of Philadelphia. . . . We will however take the lib-
erty to hint, that a row of drops pending from the hoops
of the lustre surrounding the first and second tier of
boxes would add richness to the general effect; much
however has been done, and we entertain no doubt that
every necessary addition will be made which either lib-
erality or good taste may in the future dictate.13

A gas company was founded in Boston in
1822; however, no theatres were lit there at the
time.* Gas had been exhibited there in November
1815 at the Boylston Museum. According to the
Boston Evening Gazette of November 30, 1815,
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The Gas-lights which are to be exhibited at the Boylston
Museum this evening will be an interesting curiosity to
those who are unacquainted with chemistry, as the
lights will be burnt upwards of one hundred feet from
the reservoir which contains the gas, without the aid of
tallow, oil or wick. We understand that the streets of the
city of London are lighted with this gas in various direc-
tions for upwards of fifteen miles.1®

The next American theatre to use gas illumina-
tion was in New Orleans. James H. Caldwell de-
cided to build a theatre there modeled on a local ar-
chitect’s knowledge of the Chestnut Street Theatre
(though it was not an exact duplicate). For this
purpose, Caldwell purchased land on March 21,
1822, and began construction of a theatre and a gas
plant. The gas apparatus was imported from Brit-
ain and was run by an engineer named Simonds,
apparently a lighting pioneer in that section of the
country. The Camp Street Theatre, the first build-
ing to be illuminated with gas in New Orleans,
opened on January 1, 1824.17

New York soon followed the New Orleans
stage in the growing movement toward technologi-
cal improvement. Although there are many conflict-
ing claims, it would appear that the Chatham Gar-
den Theatre was the first New York theatre to
possess gas equipment. The Mirror of May 12,
1825, reported that the whole theatre was lit with
gas, which shed “a clear, soft light over audience
and stage.” 8 Soon after the Chatham Garden,
Scudder’s Spectaculum, a large museum and exhibi-
tion hall, opened on June 30, 1825, also lit with
gas.1?

The competition for audiences inevitably led to
an increased number of gas installations among the
New York theatres. The third public entertainment
facility to get a gas system was the Lafayette
Theatre, in the following year of 1826. For a show
which opened on July 31, it was announced that
“the whole will be for the first time thrown open,



and brilliantly lighted with gas, displaying an ex-
tent of stage and capabilities for the production of
Equestrian Melodramas wholly unrivalled in this
country.”20 The implication of the “extent of
stage” claim was that due to the arrangement of the
new instruments, a good deal of wing space was
freed for use. Previous to this, standing wing lights
had impeded much offstage-onstage movement of
the sliding wings (standard scenery at that time),
because they would have been exposed. With gas
borders rigged overhead, the stands were removed,
allowing the acting space to be altered, and in addi-
tion, lighting the actors’ faces from above — surely
a more naturalistic direction.?! In the same year the
Bowery Theatre opened on October 23 with a gas
system. The Bowery is credited by several sources
as the first gaslit theatre in New York. This error
may have arisen from articles like one in the Amer-
ican of October 24, 1826, which says: ““The new
mode of lighting is extremely grateful to the eyes —
sit where you will, you can never be annoyed by an
offensive glare of light.”’22 This “new mode” has
been taken by some to mean that the system had in-
troduced gas to the New York stage. The real
novelty of the system was that the lights were
placed within ground glass shields, not common
open burners, which were very glaring.23

The last of the major theatres to get in on the
initial switch to gas was the Park Theatre. Accord-
ing to an advertisement in the Post on November
23, 1827, “To give greater effect to the scenery . . .
the stage has been fitted up for ‘Lighting by Gas’
which will be introduced for the first time this eve-
ning.”’24

As in England, where the new development in
lighting moved outward into the larger provincial
houses, gaslighting followed the development of
theatre in American cities. Gas reached Washing-
ton, D.C,,in 183 1. An experiment was attempted
there in using portable lamps; however, it was un-
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successful, the instruments failing on opening night.
Consequently, the audience had to be dismissed
and other lights subsequently provided.25 Chicago
was next. With the formation of the Chicago Gas
Light and Coke Company in October 1849, gaslit
theatres soon appeared.2® The next year, Rice’s
Randolph Street Theatre opened to gaslight on Sep-
tember 4.27 In cities that had no gas works, indi-
vidual theatres had to fend for themselves, as in the
Chestnut Street establishment. In 1846 there was
reference to a theatre in Cincinnati lit by gas pro-
duced from lard (a not unheard-of method).28 This
particular installation, however, must have pre-
dated the installation of city gasworks, which were
installed in 1841.2° With the lighting of theatres in
California, the geographical spread was almost
complete. The city of San Francisco was gaslit on
February 11, 1854, and within a few weeks, a
theatre by name of the Metropolitan was using gas
too. In November 185, Maguire’s Opera House
was completely gaslit and possessed a large chan-
delier, comparable to those back East.30 Gas
reached Denver in 1872, and when the Denver
Theatre was remodeled in April of that year, it was
advertised in the News that the house would be
“lighted with gas entirely.”31



Six

The Impact of Gas on the Theatre

Although the Renaissance pioneers had dreamt of
real control of lighting, their efforts were doomed
to fail. Despite their ingenuity, they lacked a work-
able technology. Gas brought with it two important
technical advantages. The amount of light on the
stage was greatly increased due to the brighter
combustion, and it was easier to raise or lower light
levels selectively. For financially pressed theatre op-
erations, a further advantage was that gas was con-
siderably cheaper than oil or candles.

Gas was now a commonly accepted fact of life,
not a novelty. Old conventions had been adapted to
meet its rise, and new ones sprang up. Candle-lit
chandeliers, which most theatres used to light their
houses, were no longer as great an inconvenience as
they had been. Previously, at the opening of a per-
formance, the chandelier was withdrawn into a re-
cess in the roof of the theater, thereby darkening
the house somewhat and acting as a formal signal
to the audience. Now the chandelier could be
dimmed, although not totally darkened, due to the
pilot lights, which had to remain lit. Another prob-
lem now eliminated was the threat of dripping oil
or wax striking the heads of the patrons. Gone were
the candle snuffers and the attentions which had
had to be paid to the older and cruder lighting in-
struments. !

As far as actual productions on the stage were
concerned, many changes were also quite notice-
able. True, the gas instruments at first were not
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used much differently from their predecessors, but
this was just a lag in thinking. The first and most
noticeable change concerned the actors. By the time
John Philip Kemble died in 1823, gaslight was
widely used throughout the London theatres. The
new mode of illumination made it rather difficult
for old-line declamatory actors like Kemble to prac-
tice the tricks of their trade. All of a sudden, ges-
tures seemed overbroad, and facial expressions
seemed greatly exaggerated. What had apparently
worked before murky candlelights was no longer
effective before the gaslights. Even the makeup ap-
peared garish. Things only half-seen before were
now totally revealed, and all had to be toned
down.?

It is interesting to observe that the reaction to
the electric light, sixty years later, closely paralleled
that to the gaslight. The Electrician of October 21,
1882, reported:

The Opera House, at Pittsburgh, U.S.A., was lighted by
the Electric light September 27. It is stated by the local
papers that the lighting was successful, except that the
members of the theatrical company did not like the elec-
tric light very well. It showed all their imperfections too
plainly; the powder and paint were very visible.3

“Gaslight” could easily be substituted for “Electric
light”: audiences and actors had to adjust to the
gaslight just as they would to the electric light.
Another change for the actors was that the
stage area was suddenly opened up for them. For-
merly, they had competed for that lighted portion
at the center of the apron before the footlights and
also in the range of the house chandeliers. With the
house darkened, the direction and intensity of their
principle light source was now changed, and the ac-
tors had to withdraw behind the proscenium. This
also helped focus audience attention more upon the
stage and less upon the other distractions out in the
house, because the house was much darker than be-



fore. Theatre managements and patrons became
less tolerant of the distractions prevalent in the old
playhouses.*

All these factors were helping to create a new
dramatic atmosphere and a new set of visual pos-
sibilities. There was a distance now, with the entire
show behind the proscenium, and each member of
the audience was somewhat more isolated from the
others than previously. Much was lost in the way of
direct participation. The actors, too, lost some-
thing: unlike the audience, they were forced to par-
ticipate even more, in a sense, in the onstage action.
The scenery being much more visible than before,
the actors could not now ignore what had been a
murky area upstage. They were further back from
the apron and in more of a scenic environment, into
which they blended somewhat, or in some cases,
with which they had to compete.>

With the new hardware came more pos-
sibilities for stage illusion, especially by selective il-
lumination or darkening. In the Renaissance, stage
illusion had been aided by poor visibility. Forced
perspective vistas and painted shadows and high-
lights would not have borne inspection under
bright lights as well as they did by candlelight. Un-
like the individual tapers, gas instruments could all
have their lines run back to a single control point,
usually referred to as a gas table (jeu d’orgue) and
run by a single operator (see Fig. 13).

One effect pioneered before gas and made
much more effective by it was the use of scrim. De
Loutherbourg used transparencies with some suc-
cess in his exhibition. In a production of Planché’s
Telemachus at the London Olympicin 1834, we
have a stage direction which says that Calypso
“waves her sceptre — Music — A gauze to imitate
smoke covers the stage . . . music — Gauze rises and
discovers the figure of ULYSSES leaning on a pedes-
tal.”’¢ In the description of a pantomime done in
Covent Garden around 1832, we have another de-
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scription of a “‘thick mist” covering the stage ““and
gradually rolling off . . . managed by means of fine
gauze.””

Brighter lighting also allowed for alternatives
to the standard flat-wing background for dimen-
sional scenery. In a description of a production of
Le Corsaire done at Her Majesty’s Theatrein 1856,
it is stated that “‘the complete withdrawal of what
are technically called the wings, and the substitu-
tion of a broad expanse of panoramic atmosphere,
extending over the whole area of the stage is a new,
bold, and successful idea.”’® This was an early use
of a cyclorama — taken for granted today, but an
innovation made possible by the new technology.

One offshoot of the basic gas burner, and a
great contribution to stage lighting effects of the
nineteenth century, was the limelight. This interest-
ing piece of equipment originated in the 1820s and-
was also called the calcium light, the oxy-hydrogen
light, and the Drummond light. Thomas Drum-
mond (1797—1840), a Scot with a mathematical
and engineering background, was appointed in
1820 to serve on the trigonometrical survey of
Great Britain. While on the survey, he spent his
winters in London, where he attended lectures by
William Brande and Michael Faraday at the Royal
Institution. At one of these lectures, the subject was
the intense luminosity of lime in an incandescent
state. Apparently Drummond saw in this a practical
application for surveying, in that it could replace
the Argand lamps then in use for making stations
visible at great distances. His first limelight instru-
ment was completed in 1825 and put to a practical
testin 1826 in Ireland.® An 1826 publication of the
minutes of the Royal Society mentions Drum-
mond’s invention.

Friday, May 12. The subject of this evening was the im-

provements made by Lieutenant Drummond in geodesi-
cal and other similar operations, by the introduction of

an object to be seen at one station from another with a



facility and at distances much greater than had been
heretofore attained.0

A note in a later issue of the same publication is
more specific.

Surveying Signals. — As a signal to be employed by
night in geodesical and other similar operations, a ball
of lime intensely ignited and placed in the focus of a
parabolic mirror (the ingenious invention of Lieutenant
Drummond), will supersede every other.!1

The basic principle of the limelight was the
heating of a block of compressed quicklime by a
flame of combined oxygen and hydrogen. Appar-
ently, coal gas was sometimes substituted for the
hydrogen, and it was then called the oxy-coal-gas
light.'2 Sometime between 1826 and 1837 the
limelight made the trangition between surveying
and the stage; however, not much is known of its
whereabouts until the latter year. Apparently, at
that time; one type of limelight was the exclusive
property of a Frederick Gye, later known as an Ital-
ian opera impresario. Gye rented limelights to
Wilttam C. Macready, then the manager of Covent
Garden, for a show put on there during the 1837—
38 season. The show was a pantomime entitled
Peeping Tom of Coventry, and the lights were used
to give extra effect to a diorama of Continental
views by a designer named Stanfield; they were also
used within the show. They were apparently suc-
cessful when used for moonlight effects, but Mac-
ready felt that the expense (thirty shillings a night
— though it is not'mentioned whether this charge
was per instrument or for the entire package) was
not justified, and he removed them after one
week. 13 Their next mentioned use, was in 1847 by a
Mrs. Warner who managed the Marylebone
Theatre.' The production was Hamlet. The Times
for October 13, 1847, has a description of some of
the effects, which could only have been produced
by limelight.
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Her [Mrs. Warner’s] endeavour has been to give the
Ghost more than usual of a supernatural character. He
is placed on an eminence which elevates him above the
other personages; when Hamlet follows him a change of
scene slowly takes place, the use of gauze media pro-
duces a melting, dreamy effect; and when the change is
accomplished and the Ghost in the bright moonlight is
again in the presence of the audience, an entirely new
sensation is awakened. 15

It would seem that the season of 18 51—52 was
some sort of milestone for limelight. An ““‘im-
proved” version of the instrument was used in a
production of Azael at Drury Lane. (The improve-
ment may have been in the gas regulator system;
the rest of the mechanism was rather simple and
remained relatively unchanged in years to come.)®

As mentioned earlier, brighter lighting encour-
aged the use of translucencies, and limelight, as it
became more widely accepted, certainly helped to
increase their use. From later in the century, we
have a description of an effect used in a production
of The Corsican Brothers (see Fig. 14):

In the first act the back of the scene in the Corsican
palace is of this material [painted gauze] through which
the tableau of the Paris duel is shown, a fierce light being
cast upon it. In the original representation half of the
wall descended, the other portion ascending, and re-
vealed the scene.1?

The limelight seems to have taken a while to
catch on widely, however. According to one ac-
count, it was still a rare sight in 1878, and its wider
use was encouraged by such theatre managers as Sir
Henry Irving. The well-equipped theatre had sev-
eral varieties of limelights for various uses. Now
rather than just being used for general illumination,
stage lighting instruments were becoming more
specialized. Open limelights were used for bright
washes, and lime spotlights were used for more
concentrated beams and follow-spotting. & Al-
though there is no certain information on how



many of these instruments may have been used by
the average theatre, one account from 1881 men-
tions that ““a scene in St. James Park, which seemed
lit up in the average way, had been set off by no less
than three limelights.””1°

At first limelights seem to have been used
primarily for moonlight effects, probably owing to
their greenish color. Later, color media (probably
glass) helped to offset the greenish cast and enabled
the limelight to be more versatile in its application.
With the addition of lenses, the first spotlights were
created. Formerly, no instrument had been bright
enough to make effective use of lenses, and the early
spots and their operating adjustments left something
to be desired. According to one observer,

When the dancer is performing and the burlesque queen
singing her song, we can see the fierce strong bar of lime
projected from the corner — often, too, the lamp and
the man that holds it. Nay, before the drop-scene as-
cends, he has taken his place aloft, and the rays, not to
be restrained, stream out fiercely across the curtain. It
performs fitful and irregular motions as the operator
changes his glasses to a new color. There is something
grotesque and primitive in the position in which the
dancer pirouettes and gambols over the expanse of the
large stage; the operator strives to pursue and overtake
her with this lamp, always succeeding in displaying his
illuminative ring upon the Boards.2°

Color mixing was also being added to the
range of things that lighting could do. It is men-
tioned that “there is a great art even in the man-
agement of the limelights, and by crossing the rays
of different lamps and of different tints, strange
twilight and soft moonlight effects may be pro-
duced.”?t Although de Loutherbourg had been ex-
perimenting with color media of cloth and glass
almost a hundred years earlier, he was able to work
only on a small scale due to the low candlepower of
his lights. Now new lights with higher intensity
made de Loutherbourg’s ideas exploitable.
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Sir Henry Irving was perhaps one of the first to
begin re-exploring the uses of color and design on
the stage. When he took over management of the
Lyceum Theatre in 1878, there had been very little
done previously with color in light.22 Many had
been content with the green glare of the lime, and
“the sallow effect of the yellow gas-light,”23 but the
extensive possibilities of the control and effect of
color had yet to be investigated. There had been
some attempt to use red, blue, or green media of
glass or paper in the footlights, but nothing had
been done in the way of color gradation or mixing.
According to Bram Stoker, who worked with Irv-
ing as a lighting assistant before Irving became
manager:

The only appliances used were what were called
“mediums”” which were woven films of cotton or wool
or silk drawn between the lights and the stage or scenery
which they lit. The finest stuff we then used was “scrim”
a thin silk which gave certain colour without destroying
or suppresing an undue amount of the illuminative qual-
ity. This stuff, dyed only in a few rudimentary colours,
could be used to go beneath the battens and encompass
the standards, wire guards being affixed everywhere. . . .
But it was impracticable to produce colour effects, ex-
cept generally. The stage could be fairly well reduced to
one dominating colour, but that was all.24

Although much of Irving’s color work was done
after the introduction of electric lighting, his
pioneering in color work was done primarily with
limelight. One of his main methods was the use of
transparent lacquers on the glasses of the limelight
boxes, by which he obtained many subtle grada-
tions. Limelights, as mentioned earlier, had been
colored with changeable glass media, but these
were undoubtedly only the basic colors, and with-
out subtlety. Irving later transferred his coloration
directly to electrical lamps. He also broke up his
row of footlights into different color groups, which
could be individually controlled. Now, with his



greater control of color and intensities, Irving truly
began to design, and was able to light different por-
tions of the stage space selectively, whereas others
had been content to wash the entire stage with a
single color. According to Stoker, ““it became an
easy matter to throw any special part of the stage
into greater prominence — in fact to ‘vignette’ that
part of the stage picture which at the moment was
of the larger importance.”?5

All these advances were met to a degree with
resistance on the part of the critics. Speaking par-
ticularly about Irving’s work, one critic complains
of “the frequent sacrifice of truth and fitness to
mere scenic effect.”26 “A flagrant instance,” he
claims,

was the blaze of light with which Juliet's bedchamber
was filled, even when the moon’s light was waning, in
order that the fierce, ghastly livor of the lime-light might
fall upon the parting caresses of Romeo and Juliet.?”

Although we have no visual record of this perform-
ance and cannot judge whether Irving was heavy-
handed or the critic merely conservative, we can see
that experiments were being conducted. The idea of
lighting portions of the stage picture was a new
one, and it took people a while to adjust their per-
ceptions. The same critic elsewhere condemns as
““contrary to sound taste”

our modern practice of concentrating the glare of a
limelight upon the hero or heroine of a drama, and
while bringing them into unnatural prominence, throw-
ing all the other actors of the scene into shade.?8

Irving was a true innovator, despite these criti-
cisms. It is said that at the Lyceum he reintroduced
the idea of darkening the house during perform-
ances and put all gas controls in the prompter’s
hands — a revolutionary concept by itself. In any
case, he was the first to treat light as a creative and
expressive medium, not just as a means to gim-
micky effects.2® On one occasion he is quoted as
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having said, ““Stage lighting and groupings are of
more consequence than the scenery.”3? He was
perhaps the first modern lighting artist.

Another movement in lighting design that
began to gather impetus around mid-century was a
challenge to footlights as an accepted lighting posi-
tion. This was rather important in that it fore-
shadowed changes that were to come in with
electric lighting, and not necessarily because it
caused widespread changes in gas techniques.
Theatregoers showed considerable dissatisfaction
with the effects of the footlights. One reason was
simply that footlights lighted things from below
and were therefore unnatural. Other complaints
centered on the heat and gases they produced and
their obstruction to the first several rows’ sight
lines. Many people put their objections in print, but
few were able to offer practical alternatives. One of
the more articulate spokesmen was J. E. Dove. In
an article in The Builder in 1847 Dove not only ob-
jected to footlights but described some experiments
in finding an acceptable alternative to them:

I have frequently been annoyed and disgusted with the
effect of the unnatural glare of light from the foot lights,
particularly on the faces of those on the stage. The false
and unnatural effect thus produced, everyone must have
remarked.31

Frontal overhead lighting, Dove explained, was
usually more agreeable:

I had often been struck with the classical or picturesque
expression thrown over the features of even a very plain
and inelegant countenance by the elevation of the artifi-
cial light, when alone reflected on it, from a point ex-
clusively above its level. . . . Of course, I do not mean
that the light be elevated directly above the head, but
immediately in front of it, at an angle, probably of
forty-five degrees, so that the expression of no feature be
lost.32

Dove had had the opportunity to test his ideas in



the Edinburgh Theatre. His changes had included:

the entire removal of the footlights, and the bold sub-
stitution of a central congeries of lights in the very body
of the house (a small one certainly) and almost in the
place usually occupied by the chandelier, with a reflector
sufficiently large and powerful to turn the whole flood
of light upon the stage, at about an angle of forty-five
degrees. A second congeries was found necessary, how-
ever, at a like elevation, but within the proscenium, or
above and behind the general range of the actors’ heads,
to aid in the proper and uninterrupted display of the
scenery on the like principle, the complete design for
which display comprehended the systematic use of scen-
ery so illuminated also from behind as to give the
dioramic effect, as far as possible.33

The dioramic effect, as we know, had earlier
origins with de Loutherbourg, and his then-
startling three-dimensional creations. Dove’s work,
however, was on a much larger scale. In his ex-
perimentation, Dove hit upon two of the positions
most commonly used today for area lighting. Be-
cause the intensity of gaslight was low as compared
with electric light, this method of lighting could be
used only in small houses (see Table 1). Perhaps for
this reason it never caught on. Large-scale interest
in the 4 5-degree angle of lighting was not to be
realized until the advent of electricity. In any case,
The Builder championed the idea, and fortunately
made a point of reporting innovations of this type.
In 1851, a few years after Dove’s experiment, a
new theatre in Paris was lighted very much along
Dove’s lines: “There are no footlights, and the
whole space is illuminated from above by an in-
genious combination of reflectors.””3* An American
installation in 1872 combined the more powerful
limelight with the frontal position:

Mz. Fechter’s theatre in New York is to be lighted by
means of a limelight fixed in the ceiling of the au-
ditorium, with reflectors, so as to illuminate the stage,
not in the preposterously unnatural manner which cus-
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tom has made less than intolerable, and the effect of
which is the reverse of truth.35

(This was either the old Globe Theater, built in
1862 and renovated by Fechter,3° or the old
Théatre Frangais, which he attempted to renovate
in the summer and autumn of 1871.37) One other
example of these techniques in use was in a produc-
tion of The Passion Play done by David Belasco in
March 1879 at the Grand Opera in San Francisco.
In it, Belasco removed the footlights and lit the
stage from out front using locomotive bull’s eye
lanterns.38

While some were busy rejecting footlights,
others were finding new uses for them. Some de-
signers were discovering new uses for floor-
mounted units. Although usually lined up down-
stage to light actors’ faces, the units could also
be used in perspective flat sets. ‘“‘Floatlights be-
ing placed behind these parts, impart brilliant effects
that no colouring can attain to, resembling the sunny
spots of a landscape.”3?

Back in the days when footlights burned oil,
they were still rather inoffensive. Now that they
burned gas, they were larger, hotter, gave off more
post-combustion vapors, and posed a danger to
whose who came too close. It was not until just
after mid-century that any practical attempt was
made to correct these faults. This first new-style in-
stallation was part of the old Paris Opéra (not the
large one erected later) and was installed in July of
1861. The work was done by the firm of Melon and
Lecoq of the Rue St.-Denis, normally responsible
for the maintenance of the Opéra’s lighting sys-
tem.4? Formerly the footlights were merely rows of
open gas jets, sometimes shielded, but always sit-
ting full height on the extreme forestage. The
changes were described in an article in The Builder:

The gas-burners in a row, are placed eighty centimetres
below the stage, where they are completely enclosed.



The luminous rays are gathered by opposed reflectors of
curved form in section, and projected to the scene
through a conveniently inclined slat or opening in that
part of the contrivance which is necessarily above the
stage, extending the length of the “ramp” as of the row
of lights below, and which opening is glazed with
ground glass. The eyes of the actors are not dazzled; and
sitting in the pit, we can say there is a very decided gain
for the spectators. . . . The elevation of the metal-case, so
to call it, as above the stage is less than that of “the
float,” by so much as 15 centimetres; so that from this
circumstance, the view for the audience is improved. . ..
It remains to be explained that the products of combus-
tion being passed by the several chimneys of the burners
into the long horizontally-placed light-reflecting recip-
ient, pass from that by transverse ducts (of terra-cotta)
into a pipe or channel placed parallel to the former, and
connected at each end, that is each side of the house,
with a pipe placed perpendicularly and ending above the
roof. There may be a question as to the quantity of light,
as at present arranged; but in the diffusion of light, as
well as those respects which are obvious, the system is a
great improvement on the old one [see Fig. 15].4!

This system was repeated in the new Paris Opéra,
built several years later. Other systems apparently
worked along similar lines. By 1862, G. W. Lloyd
of Detroit had patented a footlight that, although it
lacked a ventilation system, was also sunk below
floor level. It was faced with a wire mesh, had a
movable reflector, and accepted color media (see
Fig. 16).42

In Britain, the French footlight system was re-
ceived with enthusiasm and widely accepted. The
Lyceum Theatre’s use of it is mentioned in an Oc-
tober 1863 issue of Charles Dickens’s All the Year
Round. The Lyceum’s footlights were sunk very
low into the stage floor, and the angle at which the
light hit the actors’ faces was thereby improved.
The theatre also had an improved color-changing
mechanism:

Some remarkable and patented improvements con-
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nected with the action of the float itself have also been
introduced by means of which the red or green lights can
be turned on in place of what is called the ordinary day-
light, or these, in turn, can be substituted for by the
others, the change being effected by the most delicate
gradations, or in a flash at will. Nor is it a small thing
that in case of the breaking of a glass, or of its being
necessary to substitute glasses of one colour for those of
another, as the whole float can be sunk at a moment’s
notice into the regions below.43

Further improvements in the system soon fol-
lowed. The Prince of Wales Theatre in Liverpool
was fitted with the next innovation in 1866 by J.
Defries & Son. In this installation, the gas jets were
enclosed

within a box formed of a series of compartments (cast in
about 2 ft. lengths) joined together, and the back form-
ing a tube, with openings at its upper part, within the
box. The top of each compartment is double-cased in
order that the float may always remain perfectly cool.
From the main gas-pipe beneath the stage, branch pipes
rise into the several compartments, there being six to
each compartment — their arrangement being very
novel and simple. That face of the tube or back of the
box which is towards the stage slopes backward at an
angle of about 4 5 degrees, the branch pipes following
this angle, each alternate pipe rising higher than the pre-
ceding; thus, when the gas is lighted, there are two rows
of jets, one higher than the other, the lower one being at
an angle to the stage, which will throw its light almost
horizontally; and the other at an angle which will throw
it almost vertically, so that the performers can stand
over the float without any fear of accident. The top of
the float does not rise more than 3 in. above the rake of
the stage, the sheets of glass in each compartment com-
pletely enclosing the flame on the face towards the stage;
the tube at the back carries off all the heated air from the
flame: the oxygen necessary for proper combustion ar-
rives at the open bottom and a slight space is left be-
tween the top of each sheet of glass and the top metal
plate. The glass mediums by which colored light is
thrown over the stage are raised in a frame raised and



lowered like a window in grooved supports worked
from the prompter’s box, enabling him to give different
mediums in each scene, if required.**

Many ingenious attempts were made to over-
come the basic problems of the footlight. The un-
natural angle, the sight-line obstruction, and even
the color were dealt with in a variety of ways, but it
was still not a good way to light a stage. When the
more powerful electric light sources became avail-
able, the frontal ceiling position would eventually
supersede the footlight.

The power of gas illumination, the limelight,
and a growing body of technology were combining
in mid-century to refine the aesthetics of stage light-
ing and to pave the way for twentieth-century ad-
vances.






Seven

Gas — The Final Phase

By mid-century, practically every theatre of any
importance had a gas installation. It was now a
theatrical commonplace, and the obvious trend was
a turn toward larger and more elaborate displays of
light and equipment (see Fig. 17).

The new Paris Opéra was unique in many re-
spects, and served as a model to many theatres that
came after it. The construction was supervised by
the architect Charles Garnier. The building, begun
in 1861, finally opened on January 5, 1875.1 The
Opéra was one of the largest theatres in the world.
Its lighting system contained more than twenty-
eight miles of gas piping, and its gas table had no
fewer than eighty-eight stopcocks which controlled
nine hundred and sixty gas jets.2

Perhaps the record holder, as far as size went,
was Astley’s Equestrian Amphitheatre in London.
According to the Illustrated London News,

everywhere white and gold meets the eye, and about
200,000 gas jets add to the glittering effect of the au-
ditorium. . . . Such a blaze of light and splendour has
scarcely ever been witnessed, even in dreams.?

Another interesting large installation of this
period was the Théitre de Chatelet, built in 1862.
Apparently in order to avoid the problems of heat
and vitiation that most auditorium illumination
systems produced, the builders of the Chatelet in-
stalled a huge tinted glass ceiling over the entire
house. According to one observer, “The whole
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theatre is thus filled with a subdued light like that of
the setting sun.”* Some criticisms leveled at this
structure were its effects upon acoustics, its dispro-
portional cost in relation to its actual contribution,
and the fact that it intercepted a third of the light
that passed through it.5 A similar apparatus on a
smaller scale was said to have been used at the
French Vaudeville. It was a glass hemisphere lit
from within.®

For these larger buildings, larger staffs had to
be hired to maintain more elaborate equipment and
run the shows themselves. At the Vienna Court
Opera House a staff of eighteen men was em-
ployed, with a lighting inspector, a chief mechanic
and his assistant, thirteen mechanics, and three
laborers.” In Great Britain a production of The Cor-
sican Brothers at the Lyceum Theatre, admittedly a
lavish production, employed thirty gasmen.® No
doubttheaverage commercial theatredid notemploy
this many men, although there are no available
figures on this.

The time was now approaching, however,
when the lavish installations and ingenious effects
would no longer be enough, because electricity was
fast catching the imagination of theatre people and
the public.

Electricity can be seen exerting its influence at
a fairly early date. Electric arc lights had been in use
for many effects well before there was a serious
threat to gas lighting. The ever-innovative Paris
Opéra had use them to produce the disk of the ris-
ing sunin 1846, and again in 1860 in spots and
floods in a production of Rossini’s Mose in Egitto.
The arc never posed a challenge, however, being
noisy and requiring as much effort to run as the
limelight.® In 1875, the Euclid Avenue Opera
House in Cleveland was using an electric system to
ignite its gas lights.1° (See Appendix 11.) Many other
theatres were also using electricity to create effects
and do other odd jobs.



A parallel can be seen between the introduc-
tion of gas and that of electricity. Both sources of
light were first used to illuminate exteriors, hall-
ways, foyers, and staircases before they were al-
lowed onto the stage or into the house.!! The Gai-
ety Theatre in London, under the management of
John Hollingshead, had electric lights installed on
its exterior in August 1878.12 Just as gas was
cheaper than the candles it replaced, so was electric-
ity cheaper than gas. Paul Jablochkov, one of the
pioneers of electric lighting, wrote in 1878 that “at
the Theatre du Chatelet the proprietor has dis-
pensed with 30 francs’ worth of gas every evening,
and uses instead my system of electric light, which
costs him only 14.”°13 Jablochkov also lit the Paris
Hippodrome in 1878 with arc lights. His system
used the Jablochkov candle, which consisted of two
carbons set next to one another and insulated with
kaolin. Twenty of these were used, set in globes
along the edge where the audience met the arena,
together with another sixteen set in reflector units;
all reinforced by 3 twenty-burner gas lamps. These
were apparently not as bright as everyone would
have wished.#

One other early installation is noted at the
Teatro Paynet in Havana. A play entitled El Fruto
de la Deshonra, by Miguel Ulloa, which opened
there on September 23, 1880, mentions in its stage
directions for one scene: “On opening the windows
there streams forth a ray of electric light that
crosses the scene in imitation of sunlight.”” 5 This un-
doubtedly refers to an electric arc lamp.

Electricity became less and less expensive, and
its other advantages — cleanliness and lower heat
output — made it even more attractive to theatre
managers. It was only a matter of time until one of
them took the new advance all the way and re-
placed his gas lights, as Richard D’Oyly Carte did
at the Savoy Theatre in London in October 188 1.
According to the Times of October 3, 1881:
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It is worthy of notice that an attempt will be made here
for the first time in London to light a theatre entirely by
electricity. The system used is that of the “incandescent
lamp” invented by Mr. J. W. Swan, and worked by an
engine of Mssrs. Siemens Bros., & Co. About 1200
lights are used, and the power to generate a sufficient
current for these is obtained from large steam engines,
giving about 120 horse power, placed on some open
land near the theatre. The new light is not only used in
the audience part of the theatre, but on the stage for
footlights, side and top lights, etc. . . . What is being
done is an experiment, and may succeed or fail.1¢

The theatre was scheduled to reopen on Oc-
tober 6, following the installation, but due to tech-
nical delays, the day was pushed up to October
11.17 On this day, the theatre opened with its au-
ditorium electrically lit. Finally, on December 2.8,
the theatre was totally lit by electric incandescent
lamps.1® The inaugural statement by D’Oyly Carte,
the manager, contains some interesting comments:

It is not possible, until the application of the ac-
cumulator or secondary battery — the reserve store of
electric power — becomes practicable, to guarantee ab-
solutely against any breakdown of the electric light. To
provide against such a contingency, gas is laid on
through the building and the “pilot’ light of the central
sunburner will always be kept alight, so that in case of
accident the theatre can be flooded with gas lightin a
few seconds. The greatest drawbacks to the enjoyment
of the theatrical performances are, undoubtedly, the
foul air and heat which pervade all theatres. As everyone
knows, each gas burner consumes as much oxygen as
many people, and causes heat, besides. The incandescent
lamps consume no oxygen, and cause no perceptible
heat. If the experiment of electric lighting succeeds,
there can be no question of the enormous advantages to
be gained in purity of air and coolness.!?

The Savoy installation represented a transi-
tional phase. Like the earliest gaslit theatres, the
Savoy had to manufacture its own illuminant, there



being no public services. It also had to maintain a

dual system for contingencies. This was “the first

time that any theatre or public building will have

been illuminated in every part by electricity alone,”
according to the Times.?° More than just the value

of this immediate gain was realized, however. Un-

like the unsuspecting public and theatre artists of

almost seventy years before, everyone was rapidly
becoming aware of the future possibilities of elec-

tricity. Change and development were now becom- 73
ing more frequent in people’s lives. On January 7, Gas — The Final Phase
1882, after the Savoy’s debut, The Builder pub-

lished an unusually perceptive article, and many of

its comments could well have been applied to the

days of the introduction of gas.

The change promises, in the first place, to be greater
even than that from the reeking tallow-candles of the
past, or from the next step, the Argand oil-lamp, to the
introduction of gas. The conditions under which theat-
rical effects have so far been obtained, both on the stage
and in the house, find themselves, it is clear, entirely al-
tered; a new departure has to be made, it cannot fail to
be evident to any observant eye. . . . The electric light
seems to show up all the poverty of ill-executed, and to
try even the best executed distemper-work, to an extent
that must be positively distressing to the worker in that
old and justly esteemed mode of decoration. . . . The
management of the electric light on the stage so as to
please the experienced artistic eye is a very difficult mat-
ter, and probably it will not be until a school of artists
with this aim in view has been established that we shall
be able to see the gorgeous effects that our stage may
bring before us. One thing is certain at present, the effect
of electric light on stage scenery is very far from satisfac-
tory; in fact, so far as it is from being so, all our old ad-
miration and recollections of the splendid scenery of
Stanfield, Grieve, and Telbin, and abroad of Allegri and
others, is terribly disturbed. . . . That progress is the law
of existence in matters theatrical as in all things human
is a truism. . . . It is evident that the next step must be
taken in the direction of a greater consideration of artis-
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tic effect, that is, such as it is understood by the painter,
and not the theatrical manager; the acknowledgement
of the value of gradation, the value of contrast, the value
of shadow, the value of proper grouping, the value of
relative tones, of consideration of proper relief in
backgrounds, of concentrated light, with many other
pictoral secrets, the existence of which, though amply
acknowledged and appreciated by the theatrical scene-
painter, costumier, and manager, seem by them, for
what reason we know not, to be entirely thrown to the
winds. . . . We see, in fact, that most important of all
laws of pictoral effect violated — the law of contrast. It
remains, therefore, for us to hope that the next move
may be in the direction of a more thoroughly artistic and
pictoral improvement of our theatrical effect.?!

The spread of electric lighting was extremely
rapid, much more so than that of gas. The advan-
tages of electricity — comfort and safety — far
outweighed the new set of visual problems to be
solved. In 1883, at the Alliser Theatre in Havana,
193 Edison lamps replaced 342 gas burners and
lowered the temperature of the house by 14 degrees
Fahrenheit.22 By 1887 most of the important Amer-
ican and Continental theatres were electrically lit.23
In many places it became mandatory to have elec-
trically lit theatres, and this dealt the finishing blow
to gaslight. According to German theatre regula-
tions published in 1897, gas and oil lights were
prohibited in theatres;2* and at some time after
November 1887, the Spanish government made
electric theatre lighting compulsory.25

Electric lighting skills and improvements
would advance in a way gas never had, through the
employment of scientific principles and research.
Pre-electric lighting was a haphazard, hit-or-miss
affair. It was pragmatic at best, with little basis in
theory. Modern technology had finally enabled
theatre artists to catch up with the visions of the
Renaissance pioneers. It is no wonder that electric-
ity replaced gas so quickly, and that there are prac-



tically no examples of gaslighting equipment to be
found anywhere. The sixty years that preceded elec-
tricity, however, should not be passed off lightly, as
many of the techniques hammered out pragmati-
cally then anticipated our lighting practices of to-
day.






Appendix 1
The Production & Delivery of Gas

We have seen previously how flammable gas was
discovered, both in its natural state in the earth and
in the laboratory, where it was produced by heating
combustible materials. The most common gases
used in theatres were coal gas and gas distilled from
wood or resin.

Coal gas, as mentioned earlier, was produced
by heating varieties of softer coal, bituminous par-
ticularly, in some sort of closed container, called a
retort or oven, at such a temperature that it decom-
posed. The bituminous coal, moreover, had to con-
tain no less than one-third combustible material
(which would become the actual gas), a low ash
content, and also less than 1 percent sulphur (sul-
phur would be troublesome to remove later).1

The process of manufacturing coal gas con-
sisted of three main steps, the distillation, conden-
sation, and purification of coal gas. When William
Murdoch first began distilling coal gas, he used
rather simple and crude retorts, not unlike the glass
ones used in laboratories. He then tried heating his
coal in cast-iron cylinders, which he stood on end
within small furnaces. This method was good for
processing about fifteen pounds of coal at a time.
The end product, after gas extraction, was also a
salable product for industry — coke, highly com-
bustible and somewhat purified carbon. Murdoch’s
later retorts were built with the easier removal of
the coke in mind. In 1802, he began setting his re-
tort horizontally, and beginning in 1804, he con-
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structed retorts with doors at each end, for putting
coal in and removing the coke. This was not really
satisfactory either, so when he lit the Phillips and
Lee factory in Manchester he built a large, bucket-
shaped container with a cover and an iron cage in-
side to hold the coal. By this method, the coke
could be more easily removed. This was a large ap-
paratus, holding fifteen hundred pounds of coal.
Later retorts were somewhat smaller and elliptical
in shape, as these were found to be more efficient.?
More modern retorts varied in design, but all
worked on the same principle.

In the next stage of the process, the gas was
drawn from the retort through a hydraulic main
and into a condenser, where it was cooled and col-
lected.3 During this same process, the heavier tar
and water settled out, simultaneously beginning the
third process of purification.* The gas next moved
through further condensation, where carbonic acid
and some ammonia were removed. As it moved on
to the washers, more ammonia was taken away. Fi-
nally, in the purifiers, the gas moved through wood
shavings mixed with iron oxide, and then lime,
where carbonic acid, sulphurated hydrogen, and
other gaseous sulphur compounds left it.5 The pur-
ified gas finally had the following composition:®

Percent
Hydrogen 50.2
Methane 29.8
Carbonic oxide 7.9
Heavy hydrocarbon 4.3
Nitrogen 7.8

Obviously these figures differed to some extent ac-
cording to the type of coal used. Some impurities
remained, but they were necessary for safety, so
that escaping gas would retain a detectable odor.”
Once coal gas was produced and purified, it
was stored in tanks called gasometers. These tanks
were collapsible, and their lowest levels were filled



with water. Additionally, where the rims of the col-
lapsible sections overlapped, there were water-filled
joints to keep them tight.® The top level was coun-
terweighted in order to keep the outgoing gas pres-
sure constant as the remaining volume decreased.®

The earliest gases produced in America were
made from wood and other organic substances,
owing to the difficulty of burning anthracite. Ben-
jamin Henfrey, in his demonstrations, used both
wood and coal in his retorts. 10

Dr. Charles Kugler, who lit Peale’s Museum in
Baltimore and the Chestnut Street Theatre in
Philadelphia, made his gas from pitch. Kugler’s
process is described in an article by Rembrandt
Peale, dated June 7, 18 16, concerning his museum’s
apparatus:

Instead, therefore, of pursuing his experiments on coal,
an article always dear in our cities, and sometimes not to
be had, he more judiciously directed his attentions to
less offensive substances which can be everywhere pro-
cured; and has finally completed a discovery of the
greatest consequence, in a country abounding in pitch,
from which, by a simple apparatus, easily managed,
without anything offensive in the operation, he prepares
a gas at once cheaper and more brilliant, than that pre-
pared from coal.

In his apparatus, the oil condensed in the receiver, im-
mersed in water for the purpose, is afterwards employed
to dissolve the pitch, which, thus dissolved, descends in
a liquid through an aperture, regulated by a stop-cock,
down to the hottest part of the red-hot retort, and is
there decomposed, and ascends into the Gas-holder,
after escaping from the condensing receiver. . . . The gas
requires no washing in Lime-water, no noxious vapor is
produced, and the objections made are avoided. 1!

The oil was oil of turpentine, which caused the
solid pitch to become tarry, thus aiding its vapori-
zation. The residue left after the gas was produced
was a thick soup of nearly pure carbon.12

The Chestnut Street Theatre had its own self-
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contained gas unit, as well as its own gasometer.
Judging from the candle needs of theatres of com-
parable size, the theatre could have been lit suffi-
ciently by a single eight-hundred-cubic-foot capac-
ity gasometer. The system would probably have
cost the theatre over $4,000.13

However, coal gas was the most common il-
luminant, and once it was collected, the next step
was its distribution. Large cast-iron or steel mains
laid underground conducted gas to smaller diame-
ter pipes called “services,” which ran directly to the
burners. The first gas pipes are thought to have
been made in England from gun barrels screwed to-
gether or sometimes from wood.'* Later, cast-iron
pipes became standard, especially the socket type.
This type had one plain end, and the other had a
cup-shaped socket. The pipes were joined as fol-
lows:

The workman, having introduced the spigot end of one
pipe into the socket of the pipe adjoining, passes gasket
or spun yarn around it till the socket is filled therewith
(when well set up by means of a proper caulking tool
and mallet) to within from an inch and a half to three
inches of its entire depth, the smaller depth left vacant
being sufficient for the lead which forms the joints in all
pipes up to four inches in diameter, the depth for the
lead gradually increasing from one inch and a half to
three inches, as the diameters of the pipes increase from
four to fourteen inches. This being done, he makes a roll
of clay, of a sufficient length to go quite round the pipe,
and passing it underneath the pipe, he forces the clay
close up to the edge of the socket, quite round, and joins
it at the top, where he forms an opening or lip for receiv-
ing the melted lead which he has ready for use. Things
being thus arranged, he takes a sufficient quantity of
lead in his ladle, and pours it into the socket through the
opening just mentioned, till the socket is entirely full,
which is known by the lead rising to the top of the clay.
Sosoon as the lead is set, the clay is removed, and he
proceeds to make the next joint in a similar manner.
After making two or three joints, and allowing the lead
to become quite cold, the lead is driven up (or, as it is



generally termed, set up) by means of a caulking tool
and mallet, and thus joints perfectly gas-tight are
formed.1$

A second method of joining gas pipes was through
the use of a filler compound called Roman cement,
which expanded as it dried and made rather strong
joints. Other types of pipe included “turned and
bored pipes” (having one slightly conical end and
one socketed, conically bored end, both coated
with white or red lead and pounded together for
long straight runs), and flanged pipes (flanged on
both ends and bolted together with cement and
gaskets.)16

From the mains buried in the streets, gas was
next conducted into the building via service pipes.
These pipes were generally made of cast or wrought
iron, and were screw-jointed for smaller buildings;
in larger buildings, the joints were lead caulked. For
smaller services, pipes up to and including three
inches in diameter were used, and in larger installa-
tions like public buildings, pipes four inches and
upward were usual. These pipes ran as far as the
building’s gas meter or meters, and were the
property of the gas company, its respons1b111ty not
extending past them. Just before the service pipe en-
tered the building, there was usually a shut-off in
the line that could be opened or closed by a long
key inserted into a box set into the sidewalk close to
the curb. These were generally required by law for
safety, so that the gas could be shut off from out-
side the building in case of fire.1”

Gas meters were installed at the ends of each
service pipe inside the buildings by the gas com-
pany, in order to measure the incoming amounts of
gas for billing. The gas meter, though invented
around late 1815 or early 1816 by Samuel Clegg,
did not come into immediate use. Early gas users
were charged on the basis of the number of burners
they used. Theatres may have had different ar-
rangements by special contract, but this informa-

81

The Production &
Delivery of Gas



82

Theatre Lighting
Before Electricity

tion is not presently obtainable. At some time
around 1840, the Chartered Gas Light Company of
England decided to make the gas meter standard
equipment everywhere. The French legalized the
meter as a standard measuring device in 1846, and
within a few years it was in use throughout
Europe.18

Two types of meters were in common use —
the “wet meter,” and the “dry meter.”” The wet me-
ter, as mentioned above, was invented by Samuel
Clegg, who began manufacturing it in 1816 as part
of the firm of Clegg and Crosley. In 1817, the dry
meter was pioneered by John Malam. Clegg and
Crosley stole Malam’s design the following year,
and not without some legal wrangling did the in-
ventor manage to obtain the patent in 1820.1°

The wet gas-meter may be described as simply consist-
ing of four peculiarly formed gas-holders, each of which
represents the fourth part of a cylinder; these are all at-
tached to a shaft, with which they revolve. These gas-
holders, with their shaft, are placed in a closed tank or
outer case, supplied to a certain height with water, and
as they revolve each of them is filled with gas in rotation,
which gas is expelled by the action of the holder or
chamber succeeding it; or, in other terms, each chamber
on being filled with gas, causes the preceding chamber to
be immersed in the water, and the gas to be expelled
therefrom to the burners.2°

The wet meter had several disadvantages. The
water level had to be maintained, or the gas would
shut off. If there was too much water, it had the
same effect. If the meter were exposed, the water
could freeze in the winter. Salt could be added to
prevent this, but if the interior was tin plated, it
could corrode.?! The dry meter was a less vulnera-
ble device.

The principle of the dry meter will be best understood
by referring to the action of the common bellows. When
the upper leaf of this well-known domestic appliance is



raised, an exhausting power is produced in the interior
of the bellows, which raises the valve in the lower flap,
and the air enters. But on the upper flap being depressed,
the valve is immediately closed, and the air is expelled
through the nozzle of the bellows. If we now conceive
the upper flap to be attached to clock-work, so as to reg-
ister the number of times in succession the bellows has
been filled and emptied, it is evident that if its capacity at
each stroke were known, then we could obtain the
means of measuring the air which has passed in, and out
of the bellows.??

The dry meter demanded no attention, as there
was no liquid level to be maintained. This pre-
cluded any chance of the lights suddenly going out.
These would clearly be the better choice for a the-
atre.

National building codes are excellent sources
of information about gas installations and equip-
ment, especially codes pertaining to theatres and
public buildings. One of the more detailed legal
codes concerning theatre gas installations was that
of Lower Austria. In Modern Opera Houses and
Theatres (1897) we find several paragraphs pertain-
ing to as much of the typical theatre gas installation
as we have so far discussed.

42. Every theatre shall have two separate and distinct
gas services; the one for the auditorium, including the
chandelier, front of tiers, etc., the other for the stage and
its adjuncts. The junctions of these two services with the
main in the street must be at least 20 yards distant from
each other. All the regulations for gas services, etc., must
be most strictly observed.

43. Both services must have stop-cocks fixed below the
level of the street.

44. The gas pipes shall be of iron, and only where this is
impossible may protected tubing be used. Common
gutta-percha tubing is prohibited.

45. Each main service is to be provided with two gas
meters connected with each other. Those for the service
of the stage must not be near the others, but must be
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fixed in another apartment. Floats in the meters should
be avoided.?3

In the “Theatre Regulations™ for Brussels we have
further regulations concerning gas meters:

54. The gas meters shall be placed in strongly-vaulted
chambers, properly ventilated and separated from the
stage. These chambers should be lighted by a safety
lamp, or by other means to be approved. The meters
should be dry meters.2*

Apparently, dry meters were widely stipulated be-
cause they were safer, more reliable, and needed no
servicing.

A unique description of a dry gas meter used in

a theatre comes from the London Times of July 27,
1848.

A gas meter of immense size has just been cast and com-
pleted at the iron works of Mssrs. Glover in Charles-
Street, Drury-lane, which is about to be erected in
Covent-garden theatre for the measurement of the gas
supplied to that establishment by the Chartered Gas
Company. Itis what s called a dry gas meter, no water
being employed in the process as in the common meters,
and is the invention of Mr. Defries of the Hampstead-
road, by whom it has been patented. This species of
meter is exceedingly accurate in its measurements, and is
likely to become universal. The specimen now to be seen
at Mssrs. Glover’s contains two chambers: the lower is
divided into six compartments by three movable dia-
phragms, which act upon the indicating machinery by
means of a very simple and ingenious contrivance,
which registers the consumption of gas with unerring
accuracy, on a plate of six dials and indices from units to
millions. The meter is capable of measuring 6,000 cubic
feet of gas per hour; and is to measure the supply of
1,500 burners. It weighs two tons, is 16 feet in circum-
ference, and eight feet in height. The shape is a hexagon,
with gothic devices and ornaments; the name of the in-
ventor, the gas company, and the Royal arms are intro-
duced in the castings. As a piece of iron casting it is
amongst the very best things produced by the London
forges.2s



According to British regulations, there had to
be three distinct services — to the auditorium, to
the stage, and to the staircases, corridors, and exits.
Meters also had to be placed in fireproof cham-
bers.2¢

In Theatre Construction and Maintenance
(1888) James G. Buckle, who apparently had more
contact with the practical end of things, drew up his
own recommended set of suggestions and regula-
tions:

The failure of gas-lighting may arise from several causes,
but chiefly in consequence of the insufficiency of the me-
ters, which are frequently overtaxed. On special occa-
sions extra lights are required, the gas for which is
drawn from existing supplies without any regard to the
capacity of the meters. It would appear desirable to
have a reserve meter for use, in conjunction with those
supplying the normal number of lights, during pan-
tomime and other seasons when the consumption of gas
is largely increased.

To provide for the failure of one or more meters, ar-
rangements should be made whereby the gas may be
diverted from one section of pipes to another. A
“switch” should also be fitted whereby the gas may be
diverted direct from the main into the supply pipes.?’

According to Charles Garnier, the Paris Opéra
of 1875 possessed ten gas meters, fed by six service
pipes, of which six meters fed into a thousand
burners each, and four into eight hundred. These
meters had control valves at both their entrances
and exits to give maximum control over gas flow.
Apparently, too, these meters could be ganged in
different combinations through the use of movable
tubing. 28

After leaving the meters, the gas had to be reg-
ulated before it reached the actual instruments.
This was done at the gas table — in France the jex
d’orgue, and in Britain the “gas plate.” The gas
table was fitted with a series of taps that usually
supplied gas to the stage lights, the house chan-
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delier, the prop rooms, and the dressing rooms.2°
Perhaps the dressing room lights were also con-
trolled from here as a cueing device. According to
British regulations, every tap had to be distinctly
labeled with the area it governed.3° The rest of the
lighting, including the auditorium, the foyers, rest
rooms, corridors, staircases, and entrances, was
usually controlled from another position in the
theatre. Buckle said this position should be en-
closed and called a “watch-room.” He further
stated that stopcocks to close the theatre off from
its main should be located here as well.3! The gas
table was generally located in the wings, against the
proscenium wall. At the Paris Opéra, thejeu d’orgue
could not be placed in the normal prompt posi-
tion due to its size (over ten meters long) and was
located in front of and below the apron (see Fig.
18). Apparently this central location had some ad-
vantage, since the light man could see the effect of
each cue clearly.32 The gas table itself was fed by
permanent iron or brass tubing, and from its stop-
cocks (each labeled to indicate the position it con-
trolled) further metal tubing ran out to permanent
outlets on the stage, backstage, and at the chan-
delier position.

The gas table shown in Figure 19 is a smaller
one, made of iron tubing and controlling

the main gas line

the footlights

the house chandelier

the portable, scenery-mounted units
the overhead striplights

L N O I

There are two portable unit feed pipes, probably
one going to stage right and one to stage left. Also,
there were four rows of strips over the stage. As an
added safety measure, additional bypass tubes were
built into the network, which always maintained a
premeasured flow of gas to the pilot burners on all
the instruments controlled by the table.



Figure 20 shows a gas table of 1880, no doubt
one of the last and most advanced. This one would
appear to have mastering valves for dimming or
raising groups of units. The large wheel at the bot-
tom undoubtedly controlled the main gas line.

Figures 21—23 are photographs of the remains
of a rare surviving gas table uncovered recently at
the Théitre Montansier at Versailles in the course
of renovation. It appears to be of iron or steel pipe
with brass fittings. Fig. 21 shows the pipes that con-
trolled the orchestra lights (perhaps like those in
Fig. 35), as well as one labeled “Girandolles”
(“branched candlesticks” — probably house
sconces).

All the lighting instruments drew their gas
from the permanent outlets on stage. These instru-
ments can be divided into two general categories:
fixed units, which include the footlights and the
house chandelier, and movable units, which include
the overhead striplights, the groundrow units, the
portable vertical strips, standards, and a type of
burner unit fitted with a reflector cone, which may
or may not have been movable and could have been
strapped to the vertical booms.

The fixed units were fed by permanent metal
pipe installations (no movement was required), but
the movable units were fed by flexible hoses. These
hoses, according to most regulations that make
specific mention of them (those of Austria, Belgium,
London, Paris, Germany, and New York) had to be
sturdily constructed, and many countries went so
far as to forbid the use of rubber, which they
deemed unsafe. Belgium specified the use of leather
with metal fittings at connections, and this was
generally used for these hoses at most installa-
tions.33 The Parisians went even further, and spec-
ified according to their rules (“Lighting of the
Stage,” paragraph 46), that ““The ‘ground lines’ [as
opposed to flexible tubes, which fed hanging in-
struments] shall be furnished with a basketlike cov-
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ering formed of wire of close mesh.”’3* Germany
called for “screw unions” on its hoses (“Lighting,
Warming, and Ventilation,” paragraph 41),3% and
London called for a tap on the tube itself, as well as
one on the stage outlet feeding the tube.3¢ The tubes
had to be protected from collapsing when trod
upon, so that the gas flow could not be impeded.
One solution was fitting the inside of the leather
tube with a spiral spring. According to one French
source, this was used in England, as opposed to ex-
terior metal protection, as was used in France.3?
The wings generally had these hoses running across
the floor to the “wing ladders,” as the vertical strips
hung on the upstage sides of the wings were called.
Lines also hung down from the striplights. To pre-
vent movable wings from hitting these lines, some
codes, and particularly the Paris code (“Lighting of
the Stage,” paragraph 44), specified that the pipes
had to be fixed at a height greater than that of the
wings.38

James Buckle mentions one further measure
for safety, a new type of hose connection:

The manipulation of the movable lights is a constant
source of risk. . . . To remedy some of the defects of the
present systems, Messrs. Vaughn and Brown, gas en-
gineers of Farrington Road, London, have recently
patented an ingenious and novel automatic water-joint,
by the use of which the possibility of accidents is re-
duced to a minimum, as the insertion or withdrawal of
the “dip”’ suffices to turn the gas on or off, as required.
This water-joint is fitted at the Adelphi and Terry’s
Theatre, London.3°

The gas burner was both the final delivery
point and the heart of the gas lighting instrument:

A gas burner may be defined as the point at which il-
luminating gas issues from the service pipe to be ignited
for the purpose of giving light. . . . A gas burner gener-
ally consists of a metal, lava, or steatite tip attached to
the gas fixture, which by its size or opening regulates to
some extent the size of the flame and the amount of the



gas consumed. The common gas burners for lighting are
generally composed of two parts, the body and the tip of
the burner.40

Additionally, as regards the chemical reaction tak-
ing place at the burner,

The process does not vary in principle whether the illu-
minant burned be solid (like tallow, wax, parrafine, or
other candles), or liquid (such as colza oil and kerosene
burnt in lamps), or gaseous (coal or water gas). All gas 8 9
contains hydrogen and carbon. In all illuminants the )
- The Production &
heat of the flame eliminates carbon; the hydrogen com- .

. X X X . Delivery of Gas
bines with the oxygen of the air, creating a very high
temperature, which causes the carbon particles to be-
come incandescent. The carbon is finally consumed in
the flame, and carbon dioxide, some carbon monoxide,
and watery vapor are formed.

While in candle and oil-lamp illumination the gas is only
generated during combustion, it is in the case of gas il-
lumination, already prepared at the gas works and
therefore issues at the burner ready to be lit.

Every luminous flame has three distinct parts or zones,
namely: an inner zone, where there is no combustion; a
middle or intermediate zone, in which partial combus-
tion takes place, and which is the luminous or light-
giving zone, as it contains the carbon particles raised to
incandescence; and finally an outer zone where com-
plete combustion takes place, and which is luminous.4!

Six types of burners are of interest to us:

1. Single-jet burners

2. Flat-flame burners

a. Batswing

b. Fishtail

Argand, or round-flame burners
Multiple flat-flame burners
Regenerative burners

Incandescent burners (see Table 2)42

A W

The single-jet burner was the first type of
burner used with gas. This simple and crude burner
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was merely a body and tip with a small round hole
in the end, which produced a rather small flame. It
was used in some of the earliest experiments and
the first lamps.*3

Flat- and round-flame burners were the most
widely distributed of all the varieties, and were the
most commonly found burners in theatres and
theatre instruments.

The bat’s-wing burner has a hemispherical tip, with a
narrow vertical slit, from which the gas issues in a thin,
broad sheet, whereas the union-jet (also known as the
fish-tail burner), originally invented by James Milne of
Edinburgh consists of a flat and sometimes of a slightly
depressed or concave tip, with two small holes drilled
under a certain angle to each other, from which two jets
of equal size issue, and by impinging upon one another
produce a flat flame [see Fig. 24].44

In the union or fishtail burner, the holes were
drilled toward each other at a 9o-degree angle.*5
Bram Stoker mentions that the striplights at the
Lyceum Theatre were equipped with fishtail
burners, and that during the lighting-up “the
spreading flame of one burner caught the escaping
gas from the next orifice, and in a few seconds the
whole line would be alight.””#¢ The main difference
between the two burners was that the batswing
gave a low, wide flame, whereas the fishtail pro-
duced a narrower and taller flame.#? Although the
first gaslit theatres used open flames and probably
had batswing jets in their instruments, the trend
most likely went to fishtails when glass covers for
the jets were introduced. This assumption is based
on the following passage:

On account of its great width, the flame of an ordinary
bat’s wing burner is easily affected by even slight cur-
rents of air, which cause the flame to smoke, and the
protection which a glass globe affords to the flame can-
not be so readily applied to the common bat’s wing
burner, because the slightest lateral deviation of the
broad flame often causes the cracking of a glass globe.



This is one reason why ordinary union-jet burners were
so commonly used on gas fixtures with glass globes.*8

Improvements in the burner came gradually,
the first coming about in terms of the actual compo-
sition of the burner head itself. The very first tips
were iron — unacceptable because the orifice was
likely to become clogged by corrosion. In addition,
the head tended to draw heat away from the flame,
and loss of illumination resulted. Thus, it was 91
found that burner tips had to be nonmetallic, non-
corrosive, and nonconducting. To meet these
specifications, tips of porcelain, steatite (a kiln-
hardened soapstone), and adamas (a mineral com-
pound) were employed.*°

Later development in both types of flat-flame
burners also evolved. The aims of all the develop-
ments were to ensure an even distribution of gas to
the burner tip and to keep pressure to the lowest
possible level without loss of illumination. Eventu-
ally, as a result of these developments, both varie-
ties of burner produced flames that were indistin-
guishable.

The round-flame burner, better known as the
Argand burner, was based on the principle of the
Argand lamp (see Chapter 2), which had been in
use since 1780.

The Production &
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Argand, or round-flame burners consist essentially of a
hollow ring, connected with the gas tube and perforated
on its upper surface with a series of fine holes from
which the gas issues, forming an annular, hollow, round
flame. The Argand burner derives its name from its simi-
larity with the Argand oil lamp, and like the latter al-
ways requires a glass chimney, properly proportioned in
diameter and height, to induce a perfect combustion by
increasing the air supply to the flame, and also to lessen
its susceptibility to side drafts [see Fig. 25].5°

As compared to flat-flame burners, the Argand
produced more light per unit of gas, but also a good
deal more heat. Early Argand burners tended to
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smoke somewhat, but this was later corrected by
devices which regulated both the air and the pres-
sure of the gas reaching the burner.5! The only
specific mention of Argand burners for use in light-
ing instruments is in connection with the California
Theatre, which opened in 1869 in San Francisco
and had eighty-one Argand burners in glass chim-
neys in the footlights (three color groups of
twenty-seven). Argands were also used in the side
lights, and seven borders twenty-four feet long
mounting twenty-five burners each were used as
well.52

One attempt at a more powerful light source
was the multiple gas burner. Like the head of the
fishtail burner, these combined two or more bats-
wing or fishtail burners to obtain a single brighter
flame. Concentric rings of round burners were also
used for this purpose. These types of burners did
not come into wide use, however.

A later development was the regenerative gas
burner.

In all burners of this type the high temperature due to
the combustion of the gas flame is directly utilized to
raise the temperature of the gas before ignition, or of the
air supply before combustion, or of both, the result
being an intensified and more perfect combustion, and a
vastly increased illuminating power.53

These lamps gave a powerful, steady light, and
were economical.

In its original form, this burner is a round-flame burner,
in which the flame burns around a central porcelain
cylinder, over the top edge of which it turns. From this
point the products of combustion pass downward
through a central flue, and in their passage they heat a
chamber through which the air passes upward, becom-
ing highly heated by contact with the burning body. The
products of combustion are then carried to the escape
pipe by means of one or two side tubes.5*

These burners were invented rather late, one of the



first regenerative burners being produced in 1879
by Friedrich Siemens. The early models were rather
clumsy, but found use in lighting large halls, which
means that they could have been used in theatre
auditoriums.55

The last big development was the incandescent
burner, also known as the Welsbach burner. It was
the gas industry’s final hope in its competition with
electricity and was dependent upon the Bunsen
burner, which had been introduced in 185§ by
Robert Wilhelm Bunsen. The Bunsen burner was a
more economical device, burning a much leaner gas
mixture at a rather high temperature. In 1885, a
student of Bunsen’s, an Austrian named Carl Auer,
discovered, while working in his teacher’s labora-
tory, that certain rare earths became incandescent
when heated in a gas flame.5¢ He proceeded to im-
pregnate a cotton mesh with cerium and thorium
oxides. When heated, the cotton burned away, leav-
ing a fragile web which burned brightly in conjunc-
tion with a Bunsen flame. This apparatus became
known as the gas mantle. Earlier attempts had been
made at gas mantles, but none was as successful as
Auer’s.57 For his discovery, which increased the
candle power of coal gas by more than three times,
he was created a baron with the title ““von Wels-
bach.”s8

For theatres that lacked electricity, the Wels-
bach burner was a way of keeping pace, and was
widely adopted. A few criticisms of the Welsbach
burner were that it lost intensity with age, and that
the expensive mantle portion was rather fragile.5°
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Appendix 11
Gaslighting Instruments

In an age when the lens had not realized its poten-
tial in lighting, the burner was the lighting instru-
ment. Its ability to use gas efficiently determined
how much light would be projected on given
scenes. These instruments, as we may observe, were
a long time in developing; by the gas era they had
achieved quite a diversity, both in form and in func-
tion. Many instruments developed at this time exist
now and differ from their gas prototypes only in
being modified for electricity. Gas lighting instru-
ments may be broken down into the following clas-
sifications: -

Footlights (floats, rampe au gaz)

Border lights (gas battens, herses)
Groundrows (rampes de terraine)
Lengths (portants)

Bunch lights (standards)

Conical reflector floods (boites coniques a
reflets)

7. Limelight spots

p\va-l;w N

In the field of stage lighting during the nine-
teenth century no instrument went through as
much evolution as the footlight. At first just a row
of open individual burners along the apron, foot-
lights were dangerous and rather unsatisfactory.
No efforts were initially taken to shield them, and
they sat full height on the stage, blocking the view
of the spectators in the pit, and presenting a fire
hazard to actors who were unlucky enough to get
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too close to them. Stories of actors set afire by them
are innumerable. Other unpleasant products of
footlights were noxious vapors and heat, which
bothered both the spectators and the actors. The
only advantage the audience had was that its eyes
were shielded by the backs of the reflectors. (The
reflectors were generally made of tin.) From an
aesthetic viewpoint, footlights were also unsatisfac-
tory, as they cast their light at a rather unnatural
angle, and the early models had no provisions for
color. Obviously, these defects could not be toler-
ated indefinitely.!

The first attempts at assuring the safety of the
actors included fireproofing their costumes and
placing wire screens in front of the footlights. The
screens became standard and were eventually re-
quired by most theatre codes. The next step for-
ward came in 1861 at the Paris Opéra (see Chapter
6). The footlight gradually was made a more effi-
cient and safe apparatus by being recessed into the
stage floor, provided with glass guards (see Fig. 26),
and made to light the stage in some cases by indi-
rect reflection. Also, the dangerous vapors were
being drawn off by forced air current (see Fig. 15).
This last development is mentioned as having come
to the Haymarket Theatre, among several others, at
the end of the 1860s.

The footlights as in some other recent theatres, instead
of burning up, burn down into iron flues, under an ar-
tificial pressure of air, which also does duty in carrying
off the smoke.?

Mention is made of another installation of this type
almost a year later (April 1870) in the Vaudeville
Theatre, in London.3

Considerable progress was made in coloration
as well. Some footlight units were fitted with alter-
nate sets of gas controls, in some cases as many as
three, to enable them to project several colors (see
Chapter 6). This provided an alternative to the old



manual color-changing system, and could be
worked remotely. We have a good description of
the older system in The World Bebind the Scenes,
by Percy Fitzgerald:
These lamps are furnished with “chimneys” of white
and green glass, which by an ingenious system of levers
commanded by the prompter, ascend or descend as re-
quired, and produce moonlight or other optical effects.
In some theatres, notably one at Birmingham, a series of
coloured glass screens can be shifted in front, but with a
loud dlatter.*

Although we possess little in the way of spec-
ifications on footlights, we have a few figures con-
cerning those used at the Paris Opéra and other
French houses. According to one source, the
burners were placed an average of fifteen centime-
ters apart. The same source illustrates how one sys-
tem (it is not clear where it was used) divided the
footlights into two sections at the center line, and
fed them from the center outwards, with a
Y-shaped gas line. The footlights at the new Paris
Opéra (1875) appear to have been fed by halves as
well; one illustration (Fig. 27) shows a valve at
either end of the line feeding the burner (or possibly
controlling the color).

Another lighting instrument with a history
perhaps predating the introduction of gas was the
border light. As we have seen, this instrument may
have been used in Garrick’s time. Like the footlight,
the border light (or striplight) was simply a row of
burners mounted on a feed line. The primary differ-
ence, however, was that this instrument was hung
in the flies and fed by a flexible tube. To support the
line of jets, a sturdy framework had to be con-
structed, and this appears to have come in two vari-
eties. The first type (Fig. 28) seems to have been
basically a wooden framework with metal bracing
and fittings. The second type (Fig. 29) appears to
have had a cast-iron frame.5

Most theatre codes were specific as to the rig-
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ging of these instruments, since they had closer con-
tact with the flammable hanging pieces in the flies
and thus were more likely to set things afire. Ac-
cording to the London regulations:

All “battens” shall be hung by at least three wire ropes,
and be protected at the back by a solid metal guard and
wire fixed to a stiff iron frame at such a distance from
the gas jets that no part of the scenery or decoration can
become heated.¢

Such rules as this may explain the different varie-
ties of chassis for the border lights; the wooden
frame being perhaps an older and less safe model,
predating regulatory codes. Border lights were
hung on wire ropes: the city of Brussels required at
least four,” but New York City required wire ropes
for only the first ten feet above the instrument.8

In most theatres, there was a border light for
each wing and border section facing upstage.® Ac-
cording to Charles Garnier, the Paris Opéra (1875)
was equipped with eleven border units, one unit for
every section. These units apparently took up a
large portion of the fly space and were equipped
with special drums by which they were lowered
(see Fig. 30).10

Probably due to their design and the difficulty
of manipulating them, little was done to color bat-
ten lights. Of course, cloth was usually drawn
around and under them in some places, but this
only served to suppress a good deal of their il-
luminating power. Cotton, wool, and silk were all
used for this purpose, and were dyed basic colors.!?

Another frequently employed instrument was
the groundrow. This was simply a floor-mounted
batten unit (used with electric striplights today)
used to illuminate low shrubbery rows or waves.
The only code rule specifically pertaining to them
was in Paris, where the need for a wire guard was
specified (see Fig. 31).12

Another instrument, for which no true modern



equivalent exists (although it had Renaissance
forerunners) is the “length” (the British term), a
sort of vertical striplight. These were not of a
standard size, but were probably adapted as
needed. According to one French source, they
ranged in the number of burners mounted from
four to twenty.13 Their most common use was as an
indirect light source mounted on the rear of the
onstage edges of the sliding wings, and illuminating
the face of the next flat upstage (see Fig. 32).1* They
were made of rectangular wooden strips, with the
individual burners and their hoses attached by
means of removable clamps (see Fig. 33).15 These
wooden battens were also fitted with hooks on top
for easy attachment to the flats.1® According to the
Paris regulations:

47. Thelights in the “wings” shall be protected to the
height of 6 feet by a net-work of close mesh, and they
shall be equipped with suitable smoke consumers.”

It is not clear whether “smoke consumers” were
smokeless burners or ventilating tubes. Most codes,
however, did insist on the wire protection (see Fig.
34). Many codes also specified the minimum height
above the stage floor that these instruments had to
be hung; in Saint Petersburg it was four feet eight
inches, and in Copenhagen and London it was four
feet.18

Along with the lengths in the wings were the
bunch lights. These were portable clusters of pow-
erful burners set on top of a vertical pipe mounted
on a heavy base to which a gas line was attached.?
The burners were protected, again, by a wire cage,
and the height regulations no doubt included these
instruments as well (see Figs. 3 5 and 36). These in-
struments apparently stood in the wings and threw
general lighting onto the stage from either side.

A rather unusual instrument mentioned in
French sources only is the “boite conique a reflets”
— a conical reflector box with a burner at the nar-
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row end (see Figs. 37 and 38). Perhaps a throwback
to Furtenbach’s “‘standing light box,” this box had
plated inner surfaces to concentrate its light. As an
added feature, the sides of the box were movable as
the present-day “‘barndoor” fittings for modern
Fresnels.2? They appear to be forerunners of the
beam projector, and can be seen mounted high in
the wing areas in Figure 3o0.

The limelight, that powerful source of light in-
valuable in the early days of spotting, was the first
instrument to mount a lens. Fed by two separate
lines, the limelight burned oxygen and hydrogen
against a block of lime heated to incandescence.
These gases were kept in separate tanks and piped
through rubber tubing to the tube leading to the
burner nozzle. In front of the nozzle was a block of
lime in a holder, whose height could be adjusted by
means of a screw device (see Fig. 39). In lighting
these, the hydrogen was turned on and lit first, and
then the oxygen was gradually bled in to produce
the desired flame. Too much oxygen too soon
would make the flame “pop out.”2?

Although the limelight was introduced well
after the gas era had begun (see Chapter 6), it had
time to undergo some development. As mentioned
before, some limelights were fitted with lenses
around the 1870s, thereby becoming the first
“modern” spotlighting instruments.?2 Some ad-
vances in lime burner technology were made as
well. It seems that in many limelights, the two gases
(in some theatres, illuminating gas was used in
place of pure hydrogen) were mixed in a tube and
burned at the nozzle tip. This was dangerous, for
the flame could back up and cause an explosion. In
an improved burner shown in Scientific American
on February 24, 1883, this danger seems to have
been eliminated. The burner (see Fig. 40) was thus
described:

The central or oxygen tube has a conical end with a cen-
tral orifice 0.03 inch in diameter. The hydrogen tube is



provided with an adjustable cap, having a central orifice
o.1 inch in diameter. The cap is conical internally and
externally, and when properly adjusted, as shown in the
sectional view, the space between the internal surface of
the cap and the conical end of the oxygen tube forms a
passage for the hydrogen which directs it across the path
of the jet of oxygen. By this simple device the gases are
intimately mixed at the moment of ignition.??

This particular limelight also had a special spring
that both adjusted the height of the lime block and
turned it; the spring was worked from the rear of
the instrument, not from beneath it.

Another improvement in limelight technology
is shown in Figure 4 1. Although probably not very
widely used (it is mentioned only in the Scientific
American of March 25, 1881), this unit had the
economic advantage of burning any shape lime
block, not just the expensive cylinder. Another fea-
ture of this invention was a sort of master gas ad-
justment for both gases at once, after the two indi-
vidual taps between it and the burner had been
proportionally adjusted.

For some reason, the limelight is not usually
mentioned in safety regulations. There is no appar-
ent reason for this, and it may be that special per-
mission had to be obtained in order to use it. One
suggestion for the proper handling of the limelight
tanks was made by James Buckle:

The tanks containing the gases for the oxy-hydrogen
light should not be placed within the building, but fitted
up in an open area or room specially constructed, and
the gases forced by water pressure through metal pipes
into the theatre. On no account should “lime-light bags”
be manipulated on the stage or in the “fly galleries.”?*

Limelights were also used in the scene shop.
According to an article dated 1877 and entitled, “A
New Way of Outlining Theatre Scenery,”

In the London theatres, scenic artists are now availing
themselves of photography and the magic lantern in the
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production of scenery. The artist, instead of drawing on
his imagination for a group of medieval houses to repre-
sent the market-place at Rouen, for example, procures a
large photograph of the actual locality. This, by means
of the oxy-hydrogen light, he throws upon the canvas,
the image being suitably enlarged in size. Then he fol-
lows the outline and has an accurate picture.2s

Although not used for stage lighting in the
nineteenth century, the chandelier was an impor-
tant gas instrument. It was the mainstay of house
lighting for over three centuries prior to the intro-
duction of gas and was important right through the
introduction of electricity. When chandeliers used
candles, the trend was — for practical reasons — to
use numerous units to provide enough light for the
house and forestage. The first London theatre to
use gas for house lighting was probably the Olym-
pic (see Chapter 4). It is not known to what extent
it was used there; however, we do know that by late
1818 the house was lighted by one large glass
chandelier and twelve smaller ones.2¢ This ar-
rangement of several chandeliers represents the first
phase of gas house-lighting.

This phase was not to last long; larger and
more powerful chandeliers were soon built, and
new places were found in the house to install
smaller lights as well. Numerous chandeliers were a
great expense and were inconvenient to service.
Covent Garden was probably the first to break
away from the old trend. Its house was lit by gas in
1817, and in that same year, it was described as

brilliantly illuminated with a grand central chandelier
which has been rendered still more effective, and the
three auxiliary lamps which were complained of as im-
peding the sight and contour of the theatre have been
removed, and Grecian lamps substituted which range
round back of the Dress Circle and shed a soft medium
light, without obstructing the view of the stage.?”

The installation of enormous chandeliers in
houses whose ceilings had been designed only high



enough to accommodate dimmer and smaller can-
dle fixtures presented sight-line problems for these
pioneer ventures. Drury Lane was somewhat more
practical in its installation, perhaps learning from
Covent Garden’s errors. We have a good descrip-
tion, dating from 1818 and published in the Euro-
pean Magazine.

This evening the activity of the Managers, during the re-
cent short recess, was manifested conspicuously, in the
display of a new and magnificent lustre of cut glass, sus-
pended from the centre of the ceiling over the pit, and
communicating, by innumerable gas flames most beauti-
fully disposed, a profusion of light to all parts of the
house before the curtain. The splendid apparatus is not
in compass so large as that of Covent Garden, but the
light which issues from it is scarcely less. There are two
large circles, the upper regular and emitting an uninter-
rupted blaze, the lower proceeding from a disposition of
the glass materials, which gives it the appearance of easy
drapery, and shining out in six distinct and equidistant
spaces. Above those is a smaller circle, lighted up with
equal brilliancy while the glass work ascends towards
the roof in a pyramidical shape, varied and ornamented
in a very tasteful manner. The whole is dependent on a
large but almost hidden central bar, and six enclosing
lines, or tubes of polished brass, by which the gas ap-
pears to be supplied. The elevation of this superb lustre
is higher than that at Covent Garden Theatre. To the pit
and the dress circle, the illumination and heat are rather
too powerful. The design and execution, however, are
highly creditable to the genius of Mr. Collins, the inven-
tor and artist.?8

The heat and fumes from the large chandeliers,
not to mention the other gas lights, were to remain
problems throughout the gas era. This problem cer-
tainly was not eased when chandeliers got even
larger — apparently the trend. By 1846 a bronze
unit weighing over 10,800 pounds was installed in
the Hamburg Theatre. As this monster was being
hauled into place, the rope broke, and it fell. The
chandelier was demolished, and the two English-
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men who had come to supervise the job were
killed.2? Much later in the century, in 1881, in a de-
scription of Wallack’s New Theatre in New York
(which was soon to open), the New York Times
mentions that:

A magnificent chandelier of copper and brass, with a
spread of 14 feet and 200 burners descends from the
dome, and smaller gas-fixtures spring from the painted
panels on the walls and other points.3°

Needless to say, all this made for considerable
vitiation of the air and an abundance of fumes. One
solution was the “‘sun burner.” This was a very
large metal multiple burner built into the theatre
ceiling with a direct ventilation duct leading to the
roof (see Fig. 44). Its somewhat flatter construction
partly solved the sight-line problems caused by
lower-hanging crystal fixtures. A description of
what may be one of the first sun burners is to be
found in the London Times of November 23, 1825.
Referred to as a Continental system of lighting, it
contained some rather interesting technical de-
velopments.

The following admirable method has lately been
adopted in Paris, and we strongly recommend it to the
attention of our theatres in England. A large opening is
formed in the centre of the ceiling, and hung round
thickly with lamps, each lamp is furnished with a
parabolic reflector, and each reflector is united to its
neighbour all round the circle. By these means the light
would be thrown down into the theatre, was it not
checked by the presence of a system of large magnifying
glasses (un systeme de verre lenticulaire) — thatis a
number of glasses of a foot diameter each, all united and
forming one solid mass, and fixed beneath the lamps,
and covering the opening. On looking at it from the pit
it appears like an immense burning globe.3!

This early combination of a lens and a reflector is

unusual in a theatre, and doubly so in house light-

ing.
In his book on theatres published in 1881,



Percy Fitzgerald objected to the sun burner and also

had some criticism of other methods of house light-

ing:
One of the most difficult questions is how is the salle . . .
to be effectively lighted? Mr. Garnier has worked the
true principle out in a very interesting way. As may be
conceived, there can be but two methods — either by a
great light in the centre or by a number of small lights all
around. To both modes there are objections. To light a
hall of vast dimensions with a central lamp, the chan- I0§
delier must be of corresponding power and size, must be
low, and will therefore intercept the view. The same ob-
jections, with some others of a minor kind, may be
taken to a series of smaller lights hung round or at-
tached to the panels of the boxes. The glow or heated
mist from the flames rises up into the faces of those
above, and the light and heat interfere with the view and
comfort. If they are hung out too far, the branches
themselves shut out the stage.

Gaslighting Instruments

This difficulty has set the ingenuity of our architects to
work, who have to contrive a lamp of such a kind that it
does not interfere with the view, and yet is brilliant
enough to light the whole salle. This, in short, is the
ever-to-be-abhorred “sunlight” . . . which is so much in
vogue in our theatres. This invention is repugnant to all
notions of stage effect; it really suggests the coarse flame
of a coal-fire, and illumines with a hot glare the texture
and very blemishes of all that it plays on. . . . In its own
immediate range there is excessive glow and glare, but
its beams play but languidly on the rest of the house,
while it casts coarse shadows on all that it does not
reach. As it is fixed to the ceiling, all the roofs and backs
of the boxes are thrown into the blackest shade.32

Obviously the problems of successful house
lighting were not to be solved before the advent of
electricity. Some other solutions (mentioned in
Chapter 7) at the Théatre de Chatelet and the
French Vaudeville, with their glassed-in ceilings,
never caught on and were too expensive.

Most safety codes were rather specific about
house lighting and ventilation, and tell us much.



According to the Austrian code:

34. The chandelier in the auditorium shall be fixed to
iron brackets, and hung with counter weights and wire
ropes, any one of which alone must be capable of bear-
ing the entire strain.33

58. All parts of the auditorium, dressing and other
rooms off the stages if lighted either by gas or electricity,
must be provided with oil lamps.34

106 In Copenhagen:
Theatre Lighting 7. All gas jets in the auditorium, passages and staircases
Before Electricity shall have a direct supply service quite independent from

any other part of the building.33

In London:

24. b. All gas brackets shall be fixed without joints; and
all burners within reach of the audience shall be fitted
with secret taps, and be efficiently protected by glass or
wire globes.3¢

In Paris:

12. The chandelier must be supported by an iron girder
and raised and lowered by means of a winch. . . .

A wire gauze must be provided to protect the spectators
in the case of the fall of any glass globes or prisms.37

48. The dressing-rooms and green-rooms lighted with
gas shall have fixed jets without elbow joints; the jets
shall be enclosed by a glass globe or by wire gauze. Port-
able standards are not allowed in this part of the theatre
(see Fig. 45).38

James Buckle recommends:

8. In the auditorium section the dual systems of gas
service shall supply alternate lights.

14. The auditorium shall be lighted by a central sun-
burner, having an iron flue to carry off the products of
combustion. This flue shall be constructed within an
outer ventilating shaft not less than 7 feet by 7 feet, and
fitted above the external roof with louvre framing or an
approved extraction cowl.

15. Where sun-burners are not used, openings shall be



formed in the auditorium ceiling to carry off the smoke
in the event of fire.

28. All gas jets shall be turned on and off by a special
key without taps.3°

The Austrian code mentions the emergency use of
oil lamps, and Buckle further recommends rules
governing their use:

3. Only colza oil shall be used for trimming the lamps.

4. Alamp shall be attached to every third gas or electric
light bracket throughout the building before the public
are admitted and shall be kept burning until the audi-
ence has left the theatre.*0

A daily ritual in every gaslit theatre was “light-
ing up.” This was a potentially dangerous process
which took place before the house opened and dur-
ing which, in the early days, the instruments were
all lit (later on, only the pilot burners). Probably the
former was done with an open flame at first, a tech-
nique which may have continued in more careless
establishments. For this method, usually a burning
ball of waste or an alcohol lamp was mounted on
the end of a pole.#! One such procedure is described
in Otis Skinner’s memoirs:

Electrical lighting had not been invented; when the gas
man had lighted the “borders™ at seven-thirty p.M. with
torch and long pole, and his “foots” in front of the cur-
tain, and turned them “down to the blue,” all illumina-
tion was ready, except for the calcium lights of blended
gas from the red and black cylinders.42

Obviously, in a space filled with wood, canvas, and
other flammable materials, an open flame was an
invitation to disaster. Percy Fitzgerald outlines a
later and safer development.

The lighting even of these jets, which is done from below
with a light rod of enormous length, is a matter of
danger, as a mere contact with the canvas might set all in
a blaze, for the lighter has to carry his rod along every
jet. A system lately introduced at the Lyceum happily
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guards against these dangers. A second row of jets,
“needle points,” which almost touch each other, runs
along close beside the more scattered jets; a single light
being applied, the flame flies along from jet to jet, until
all, in both lines, are lighted. The first row having thus
discharged its duty, is extinguished, and the other re-
mains lighted.*3

It is not clear exactly when pilot lights were intro-
duced on either continent. The only date we know
is May 25, 1857, when the Broadway Theatre
(New York City) advertised that the following day
it would

exhibit the newly discovered and truly useful arrange-
ment by which the innumerable burners, chandeliers,
&c. will as if by magic at once be ignited. By this most
dazzling and startling process, economy and safety in all
public buildings will at once be secured.**

Later in the century, electric spark lighters
were introduced, which were much safer and be-
came the obvious choice of the safety codes. Several
designs for these are extant (see Figs. 46, 47, 48);
however, there is no way to determine to what ex-
tent they were used in theatres. Something like
them was no doubt used. The first (Fig. 44) is
merely a small “static induction machine,” which
activated a small battery in the bottom, and pro-
duced a spark.45 The second (Fig. 47) was a bit
more compact, containing a spark coil and two bat-
teries in the handle.46 The third (Fig. 48) attached
directly to the burner, though it could no doubt be
applied to a pilot burner as well. It was operated by
a series of ratchet wheels and two electromagnets.*”

The only available documented device (it was
patented in 1875) was one used at the Euclid Av-
enue Opera House in Cleveland. As differentiated
from the smaller hand units, this one involved a
whole remote system with the capability of lighting
any portion of the house or stage. The system pro-
duced a direct current generated by six voltaic
chemical cells kept in jars backstage. The total out-



put was just under 12 volts, but this was stepped up
by means of an induction coil, allowing a spark to
jump across a spark gap (see Fig. 49) at the instru-
ment. When this system was used with the gas ta-
ble, one gasman could light up the entire theatre.
He had a knob mounted on a marble panel, which,
when he turned it to the desired contact for a given
instrument, completed the circuit and lit the gas
which had just been turned on as well (Fig. 50).
This apparatus was the invention of Samuel Gar-
diner, Jr., who held several patents in the field of
electric gas lighting,48

The safety codes were explicit about lighting
up — a dangerous procedure, and often a time
when new gas leaks were discovered. Some rules
were: in Austria,

54. The lighting of gas battens must be effected by first
lowering the battens. All jets upon and over and under
the stage are to be lighted by portable electric lighters,
except the jets in the battens, where a “central lighter”
may be used. The lighting of the burners in the dressing
rooms and in the auditorium must be effected with pro-
tected lighters.

56. The use of Lucifer matches and naked wax taper for
lighting purposes is most strictly prohibited.4®

And in Copenhagen,

6. The gas battens shall be lowered to at least 5 feet
from the top scenery before they are lit.50

James Buckle also had several suggestions, among
them,

19. All gas burners within the auditorium and its ad-
juncts shall be lighted 30 minutes. . . before admission
of the public.

20. No lights shall be extinguished within the au-
ditorium and its adjuncts for at least 15 minutes after
the close of the performance.5?

One instrument whose lighting-up procedure
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was slightly different was the draft-ventilated foot-
light. Before it could be lit, “the interior burners in
the vertical upcast tube are lighted to induce a
draught sufficiently strong to draw the flames
downwards.”52
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2. One of the bozze used at the Teatro Olimpico



3. Sabbatini’s oil lamp

4. Sabbatini’s chandelier
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6. Covent Garden Theatre in 1763
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7. Red Bull Theatre (1672)
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9. Schouwburg Theatre, Amsterdam, in 1772 (as rebuilt in 1664)
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10. Wing lights on the German stage (1794)
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11. Production of Hamlet in 1709, showing practical wall sconce
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13. Gas table of the
Metropolitan Opera,
October 1888




14. The Corsican Brothers (1851): above, Corsican Palace;
below, Paris duel, as seen behind a scrim
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15. Footlight system used at the Paris Opéra
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16. G. W. Lloyd’s patented footlight



17. Offstage left view of a gaslit stage
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18. Light board at the Paris Opéra



19. A gas table

20. Clemangon gas table
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21. Gas table, Théatre Montansier, Versailles
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23. Gas table, Théitre Montsanier, Versailles



24. Flat flame burners
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25. Gas Argand burner
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27. Split service footlights
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28. Wood-framed gas batten

29. Metal-framed gas batten
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30. Typical French theatre rigged for gas




31. Rampe de terrain

32. Vertical batten
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33. Vertical batten, detail
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34. Vertical batten with wire guards



35. Gas orchestra pit lights and a bunch light



36. A bunch light
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39. Limelight



40. Improved limelight burner
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42. Limelight stereopticon shown with typical oxygen and
hydrogen bag feed apparatus
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44. Sun burner
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45. Typical backstage fixture with wire protection



46. ““Perpetual gas lighter”
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Candlepower-hours

Waxeandle . . . . . . . . v v i b e e e e e e e 33
Stearinecandle . . . . . . ... 000000 e 77
Incandescent electriclamp . . . . . . o o o 00000 . 440
Conlgasinslitburmer . . . . . . . ¢ .o ¢ 00 oo .. 625
Acetylene and nirshtburper . . . . . . .. ... ... . 718
Oilgas . . . . . . . . . v v ce ... 1660
Wntcrgnandbcnzme.................. 1666
Large petroleum lamp . . . . . . . o000 0oL 2250
Walsbach burner withcoalgas . . . . . . . .. . ., .. 2300
Eleetricarc light . . . . . . . .. ... . ... . ... .. 2322 Tables

Welsbach burner with water gas e e e e e e e e e e .. 4350

1. Comparative Candlepower of Fuels

Comprarative Stavnmxnt of the Illuminating Power, and Expenas per Annum, of (Glas, Candles, and Spermaceti OiL

Gas Consumption for One Year, Annual Expense of Light from Sunset till
Light. | Equalto |from Sunset till Eleven o'Clock, Eleven o’Clock,
. gl . :
Description of Bumers, o |8 5%:585.. 5 8 !
248 e 2 = . Tallow Wax .
SHEHEREE S | 5|8 | Guner | camim, | Candies, |Spor O
AR RS 13 © 1000 at8d. | at 2s. 6d. -
o R ] &kg@ < g = " g . per 1b. perlb. | P€ gallod.
i ] =~ | BEl®
In. [Feet]| No. |No.| Feet. | Ibs. | lbs. |Gals. |£. 5. d. | £. v d.| £ 0 4|2 o 4
Sing\sjet e ¢« o o o2 1 ] 920 40 29 v |0 8 341 16 8] 312 6 .
Ditto - 4 2 |..|1640 | BO | 88 | .. JOM 9} 213 4] 7 5 0 .
Two jets, ﬂumesconjoinmg. 5 |2 4 |1 [|3,650 160 { 116 173111210 5 6 811410 0} 717 6
Three jets . . o148 4 1 5,480 160 | 116 1I71/2 9 4 5 6 811410 0{ 717 8
Twelva-hole argand. . +18 13 8 l; 6,940 1200 [ 145 1 30§ 12123 8, | 613 4(/18 2 61314 6
Ditto » « o e |34t 7 1 6,400 | 280 | 203 31 217 7 9 6 8/25 5 6(14 3 6
Fifteen-hole lrglnd. O I ) 12 9,130 | 480 | 348 8 |43 3 116 0 0/4310 01515 o

The above Table is calculated on the supposition that the Gas, the Candles, &c., are burnt in exactly similar circumstances; where
the positions are varied, the expense will in like manner differ from what is here given, much of the economy of Gas light depending on
a judicious arrangement of the burners, and the proper height of the flame.

The consumption being given in the above Table for one year (of 365 days) of Gas per burners, as therein specified, also of Tallow
Candles, Wax Candles, and Sperm Oil; the comparison can be carried out at any other cost of the materials named.

2. Comparative Statement of the Illuminating Power and
Expenses per Annum of Gas, Candles, and Spermaceti
Oil (18471)
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Tallow candles . .| - 2200 grains 16. 10.7 7.3 8.2 1400 12.0

Sperm candles. . . 1740 16. 9.6 6.5 6.5 1137 1.0

Perafin oill. . . . 992 16. 6.2 4.5 3.5 1030 7.5
Kerosene ol . . . 909 * 16. 5.9 4.1 3.3 1030 7.0 !

Coal gas (argand). 4.8 cubit k. 16. 5.8 2.6 6.4 1240 4.3

Coal gas (Welsbach). 3.5 » ¢ 50. 4.1 1.8 4.7 763 3.0

3. Comparison of Fuels
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