
Rodgers and Hammerstein’s
Carousel, singled out by Richard
Rodgers as his favorite of all his
musicals, was hailed in 1999 by
Time magazine as the best musical
of the 20th century. In its current

incarnation at the Stratford Festival,
director Susan H. Schulman has
underscored its mystical elements
for a new century, conveyed largely
through a surreal centerpiece con-
ceived by the show’s set designer

Doug Paraschuk. 
Following the Act I entrances of

numerous sideshow caricatures—the
bearded lady, tattooed man, snake
handler, and dancing bear among
them—the carnival fully arrives in
one extended, breathtaking moment
as the carousel is at once assembled
by the cast and revealed, revolving
in a spectacular display of theatrical
legerdemain. 

“It’s not a traditional period
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Conjuring the Carousel
By: Alan Hardiman

Sophisticated automation and wireless
lighting for a musical production at
Stratford
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carousel,” Paraschuk says. “It’s more
a carousel of the mind. The crux of
this musical is always that you spend
a lot of time, energy, and money on
the first 10 minutes, on the prologue,
where there’s not a single line of spo-
ken dialogue and where you have an
opportunity to present a wondrous
carousel on stage. It’s an inherent
dilemma that you have to deal with
from a design point of view.” 

That dilemma is compounded by
the need to dovetail the show and all
its unique design elements into
Stratford’s repertory schedule, where
three different productions must be
accommodated simultaneously in one
venue. This challenge is opportunity:
The revolve built into the stage for the
carousel also allows for seamless
scene changes in She Stoops to
Conquer, which is playing in rep at
the Avon Theatre throughout the sea-
son, along with The Diary of Anne
Frank and Carousel.

The revolve
The revolve must be fast enough to
rotate the carousel and yet powerful
enough to move the large, three-
sided set in She Stoops to Conquer.
This challenge was met by the combi-
nation of a 7 1/2 HP motor and a
unique wooden pinion-and-mating
gear ring designed by Andrew
Mestern, technical director of
Stratford’s scene shop, and fabricat-
ed on the shop’s Axyz CNC router. 

“We went with a giant wooden
gear instead of the more usual friction
drive, which presents a start-up and
stopping problem with heavy objects
due to slippage,” Mestern explains. “I
made a 12-tooth wooden drive pinion
3" thick from four layers of 3/4" nine-
layer Baltic birch plywood. The
revolve has 120 teeth around its
underside, so that gives us an exact
10:1 ratio.

“It’s great for automation because
it’s 100% positive,” Mestern contin-
ues. “In a friction drive, when the
drive wheel slips on take-off, we can

Close-up of wooden gears.

Construction of the gear ring on the underside of the revolve.
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lose track of where the revolve is.
We’d have an encoder on the motor
and another one on the revolve, and
then we’d have to deal with the dis-
crepancy between the two. But a

gear drive can’t slip, so we don’t run
into that problem. It’s really strong
and really quiet, and we don’t see
much wear on it at all.” 

One advantage of using a direct

gear drive is that an encoder is
required only on the motor, explains
Ian Phillips, head of automation. “It’s
extremely accurate. The one big trick
is having a proper emergency-stop
time frame. Our Niscon Raynok
motion control system is very reliable.
It can stop on a dime, but that gives
rise to a potential problem because,
stopping suddenly at 5rpm, the upper
part of the carousel would keep mov-
ing due to its inertia, and that would
risk twisting the steel post in the cen-
ter. We worked with Niscon to come
up with an extended-time E-stop.
They provided a number of firmware
iterations, and, through trial and error,
we got it to a point where it was as
fast and as safe as possible if we had
to stop it in an emergency.” He notes
that the E-stop time is about four
seconds. An auxiliary air brake sys-
tem holds the turntable stable when it
isn’t moving.

The 4 1/2"-high revolve runs on a
1/4" EPG laminate plate mounted
directly on the concrete stage sub-
floor. “We took out the 2 1/2" house
floor down to the concrete for the
revolve, built a 2 1/4" deck on top of
the remainder of the floor, and built a
ramp up to that,” says technical
director Elissa Horscroft. “It had to be
done this way in order to prevent
excessive flexure and bending that
would have otherwise occurred in the
long, large trucks used for the sets in
Anne Frank. We split the difference to
keep the ramp height reasonable.”

The carousel
The mirrored tower in the center of
the carousel conceals a stagehand
who operates several controls, includ-
ing an arbor and pulley on the center
pole to raise the carousel’s 16 arms,
like the ribs on a market umbrella.
The carousel takes shape in a beauti-
fully choreographed sequence in
which the tower is rolled downstage
and pinned in place by actors using
cane bolts dropped into steel sockets
embedded in the revolve. The stage-

A horse body before decorative detailing.
P

h
o

to
: 

A
n
d

re
w

 M
e
s
te

rn





112 • June 2015 • Lighting&Sound America

TECHNICAL FOCUS: SCENERY

hand in the tower plugs an ILME
multi-way connector into its mate in
the electrical rotary joint, as the eight
carriages—in 45° sections, each fitted
with a horse and pole—are wheeled
onstage by other actors. They are
then slipped into place via keys that
fit into notches in the tower’s platform
edge. Each is secured firmly by two
battery-powered industrial electro-
magnets in a dual-redundant configu-
ration, energized on cue by the stage-
hand inside the center tower, who
raises the arms as the carousel starts
to revolve and the lights begin to
dance. The entire fluid sequence
seems to take no time at all.

The eight vacuformed horses were
made from one master mold taken
from a polyurethane foam horse
carved over a 40-hour period by the
senior prop builder, Ken Dubblestyne.
“I coated it with fiberglass resin and
sanded it to make it as smooth as
possible,” he says. “I then made a
rubber mold in four layers of silicone
rubber, and then built up a center
section on the silicone, sliced that,
and put in a brass wall wherever the
mold had to be broken in order to get
the horse out. So it was in about
eight pieces. After they gave me the
vacuformed shells, I placed a steel

pole inside to slide over the carousel
pole, along with a steel saddle to
support the weight of an actor, and
fiberglassed them inside the bodies.” 

Each of the eight horses was dec-
orated differently to give each one a
unique look. Some sport feathers
around the edges of the saddles; oth-
ers have scales or a fringe. These
decorative elements were modeled in
plasticine, vacuformed in clear 1/16"-

thick polycarbonate plastic, and
glued onto the bodies. Twisted pack-
ing tape was also used for the manes
and tails, a technique pioneered by
the designer Desmond Heeley,
Horscroft says.

The alternating eight large and
eight smaller medallions decorating
the canopy were similarly modeled in
plasticine, and Dubblestyne again
made molds from which the final

The 7 1/2 HP revolve motor mounted below stage.

The RC4Magic wireless DMX receiver
(less battery) in hatch below the horse.

Five-watt MR16 LED bulbs with a multifaceted lens and 38° beam angle are mounted on
either side of the horse pole.
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pieces were vacuformed. “I affixed a piece of 1/4"-thick
clear Plexiglas to the back of each one, and then riveted
right to that—bolted to a little pivot hinge, so we had a
solid base with which to make our connections,” he says.

Lighting the carousel
“Doug and I really wanted to go with incandescent bulbs
for the look of the period,” explains the lighting designer,
Kevin Fraser. “We were considering LED options for the
sake of power savings, but we didn’t find anything that we
liked the look of. Incandescent bulbs have a really warm
color temperature, plus you can actually see the filament,
so it gives it a look of the period that nothing in LEDs
would do for us.”

The carousel’s 600 practical marquee lights are config-
ured in eight circuits. They are 11W, pear-shaped, clear
bulbs with a medium screw base, nine in each small
medallion, 16 in each large one, and 50 bulbs encircling
each of the eight mirror panels on the center tower. The
effect is stunning.

Each horse is lit from beneath with two 5W MR16 LED
bulbs with a multifaceted lens and 38° beam angle. “We
needed it to be quite wide in order to light the whole
horse from a short distance,” Fraser explains. “There’s a
pair under each horse, front and back of the vertical pole,
and each pair is controlled via one channel of a RC4
Wireless RC4Magic DMX2dim wireless dimmer.

“The carousel itself has eight channels of control,”
Fraser continues. “We ganged together opposite sides of
the mirrored tower to do a four-channel chase going
around. We chase it in the direction opposite to the way
the revolve is turning, to make it look like it’s going a little
faster than it really is. Similarly, we use four channels via a
RC4Magic DMX4dim-500 for the medallions, and they
chase in the same way, with four medallions on each
channel of control.”

Video projection and real-world sound effects are used
extensively throughout, to create a sense of time and
place. The designers wanted something more abstract for
the carousel itself, however. “When we first see the
carousel in this magical, exciting place, the audience real-
ly reacts to it,” observes the projection designer, Brad
Peterson. “We looked at some projection options that
were typical of this crystal world, but they tended to
detract from the physical carousel. We ended up with just
a touch of ethereal clouds.”

By the same token, the sound designer Peter McBoyle
elected to silence his seaside soundscape of surf, gulls,
fog horn, and buoy bells in favor of “the terrific orchestra-
tions. The music is completely evocative of a calliope that
you would find with a carousel,” McBoyle says. “Rodgers
and Hammerstein really knew what they were doing!”

Carousel runs through October 16 at the Stratford
Festival.
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