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INTRODUCTION

On March 2, 1978 Kansas State University's Departments of Speech and
Music, and the KSU Opera Theatre opened their production of Wolfgang Amadeus

Mozart's The Magic Flute. The audience was presented with a spectacle of

grand dimensions. Great colored mobiles turned slowly above alcast arrayed
in beautiful costumes, as they sang their story to the accompaniment of an
excellent orchestra. The action took place on a large unit set with the look
of a sun burst about it. Several of the sun's rays were suspended in air over
the orchestra pit, The center of this set was a large raked octagon with the
capability of disgorging characters through a trap door in its center. The
magical air of the opera was further enhanced by mysterious fog, swings that
appeared out of nowhere, and huge abstract pictures cast on the blue cyclorama
that provided the backdrop for the production.

To me fell the task of creating this scenic illusion envisioned by the
director and the designer. I agreed to be the technical director for this
production in partial fulfillment of my Plan B Master's Project. The produc-
tion was an excellent opportunity for me to try complex problem solving on a
practical, rather than theoretical, basis. This job was a chance for me to
apply basic scene construction and drafting techniques that I already had
learned to a full scale production, while allowing me to learm new practices
in both areas. My respomsibilities included:

1) preparing all working drawings for the set,
2) ordering all materials required to complete the production
within a stated budget of $3,200.00,

3) keeping a budget sheet showing all expenditures,



4) preparing and maintaining an overall building schedule to
complete the construction in six weeks time,

5) supervising a building crew of nine people,

6) organizing and supervising set in of the scenery,

7) supervising a running crew of fifteen people,

8) preparing an overall strike schedule, and

9) supervising strike.
APPROACH

My overall approach involved discovering what the total project demanded,
breaking the design down into construction units, and finally completing all
detail work involved with each of these units.

After looking at both the designer's drawings and his model of the set,
I began to plan the various work stages. This was accomplished by making a
list of the working drawings that would be required to complete the set, I
then ranked the drawings in a priority system by considering three things:

1) the amount of time I felt the project would take to
complete, including how many workers would be available at
what times;

2) the availability of the materials needed to complete the job,
and

3) which projects could not be started until some other project
was completed.

Cnce I had the ranked list of drawings needed (which also determined
building crder ian the shop) I began checking over the list for important
materials that would have to be ordered from sources outside Manhattan, i.e.

the fog machine, roto-locks, and pneumatic staples, and gave a list of these



items to the departmental technical director so they could be ordered imme-
diately. I then figured the lumber order for the first several projects, and

placed this order locally.

THE WORKING DRAWINGS

Standard Platforming

After making arrangements for the materials needed, I began the actual
drafting process. The first drawing was a platform lay-out (which did net
include either the center rake or the cantilevers) that showed how many plat-
forms could be pulled from stock and how many would have to be built. As I
divided the set into individual platform units, I also indicated the placement
and length of the legs for each platform., I feit this was necessary, as many
of the units included several different length legs because the platforms
rested one on top of another to produce the layered look of the set. My crew
was mostly inexperienced help from cutside the department; and I felt these
specific instructions to be more helpful than simple, overall platform height
designations. I also assigned each unit a code number which I used on the
detail drawings of each unit in corder to provide a reference system among the
various drawings.

1 followed this drawing with a working drawing of Kansas State University's
version of a standard platform. In many shops this simple drawing might have
been considered superfluous as the shop crew would have been well trained in
all standard building procedures. However, the inexperience of my crew again
dictated that I provide them with a little extra information. I also used this
drawing to provide a list of exactly which units would be constructed and which

could simply be pulled from stock.



Non-Standard Platforming

The initial platform lay-out showed that several non-standard platforms
would have to be constructed in order to complete tha basic flocr plan as
designed., I devoted the next two drawings to the comnstruction procedures for
these eight units. I included leg placement, but not leg length, on these
detail drawings. The leg length could be determined by referring back to the

first drawing.

Raked Platform - Overall Problems

Having dealt with those platforms that required only standard constructiom
techniques, I proceeded to the working drawing of the center portion of the
set, This section presented several interesting comstruction problems. To
begin with, the total unit would have been too large to fit through the doors
between the shop and the stage, but the sections had to be easily put together
and taken apart to allow for painting, for rehearsals, and for the comstruction
of the trap door. This problem was solved by building three permanent sectioms
of easily handled dimensions (the center section had to be large enough to
include the trap door) and connecting these sections with two by fours placed
in joist hangers. This kept the rigid sections a reasonable size, while allow-
ing us to quickly set up and strike the entire unit. The support beams were
constructed of two by six to allow the use of fewer legs on each beam. The
connecting beams were all two by four as the spans between the support beams
were only four feet, and two by four provided all the support that was necessary
in these areas,

A second problem arose in trying to achieve the desired rake for this
platform. Before actually calculating the angle of the rake, I had to raach

a decision about how the legs would be attached to the two by six support beams.



I rejected the traditional method of lap joints with carriage bolts as too time
consuming and complicated. Instead, I chose to use butt joints, twelve inch by
twelve inch upsom board corner blocks, and one inch long pneumatic staples.

This method had proven to be a quick and stable way of legging platforms in a
previous K-State production. Staple legging had several advantages. First, it
alloéed for a simple way of determining the angle to be cut for each leg; second,
it cut down on construction time considerably; and third, it was a method that
would work well on the center section of the set, as this section would be firmly
held in place from all sides,

Several problems had to be dealt with before this method could be considered
comgletel§ safe. While this method of legging allows good strength when the
pressure is straight down, side to side motion can cause legs to break off.

This problem was taken care of by attaching considerable one by three angle
bracing to the legs and by firmly bolting the rake to surrounding platforms when
it was finally assembled on stage. Another pitfall that had to be avoided was
using too much pressure when shooting in the staples. If the bar of the staple
broke the surface of the upsom board, its strength was greatly reduced. To
combat this problem, the air compressor was rum at low pressure, and the staple
gun was held slightly away from the surface as the corner blocks were applied.

To calculate the actual angle of each support beam, I drew a side elevation
of the rake from which I took the front and rear height of the beam, To deter~
mine leg placement, I first measured the exact placement of the stage traps
that would be open and then drew these traps omn the ground plan. From this, and
from the consideration of the weight-bearing capabilities of two by six, I
calculated where to place legs so they would bear their share of the total load

and still not be placed where they would rest in the open trap area. I included



these calculations on the working drawing of the rake by drawing each support
beam in side view, showing the angle of the beam, height of the legs, and

placement of the legs.

Raked Platform - Construction

To build the rake in the shop the crew had to:

1) 1leg each support beam,

2) clamp all the beams together to test the correctness of the rake,

3) nail in, or inmsert, two by four joists,

4) cut the support beams to form the octagon shape,

5) nail the three permanent sections together,

6) measure, cut, and nail the coverings of the three permanent

sections in place, and
7) measure, cut, and nail temporarily in place the coverings
for the two other sections.

To achieve the first step, a straight line was chalked on the floor of the shop.
Perpendicular to this line measurements were made that corresponded with the
front and rear heights of the support beam as shown on the drawing. These
measurements were marked on the floor, The beam was then laid on the floor so
it intersected these marks. Then the two by six was marked to show the correct
positioning of the legs; and the two by fours were laid in place, marked, cut,
and stapled. When all the support beams had been legged, all the vertical
supports were clamped together, and adjustments were made in leg length to
ensure the rake was comsistant across its total width. Several inconéisten-
cies were discovered and corrected during this process. Unfortunately, incorrect
legs had to be removed, re-cut, and re-stapled, a very frustrating process. The

vertical beams were then conmected with two by four joists, first in three



separate sections, and finally, after the joilst hangers had beern put in place,
as a total unit.

The next step involved adding the support beams that formed the angled
sides of the octagon. At first, I tried to accomplish this by chalking the true
shape of the octagon on the floor, turning the whole unit upside down, and
marking and cutting the angles in this position. This approach did not work
because all the joints ended up being cut square to the floor instead of at the
correct angle to the floor caused by the raking of the beams, I finally solved
this problem by turning the unit right side up, and marking and cutting the
boards in their actual positions. This problem cost a whole day of construction
time because many of the support beams had to be totally replaced as the pre-
vious cutting had made them too short for their intended use. This replacement
process also involved re-legging the new beams. After the internal framing was
squared and nailed in place, the correct position of the angle pieces was
determined by laying out a continuous piece of string, in the shape of an
octagon, on top of the unit. The string was wrapped around a nail at each
corner of the rake. Measurements and adjustments were then made on the string
until each side of the octagon was the proper length. This insured that the
unit would fit exactly within the rest of the set. When the correct positions
and angles had been determined, the angle beams were marked, cut, and nailed in
place.

The final job to be completed was covering the frame with three - quarter
inch plywood and cme-eighth inch masonite. The masonite was used to provide a
reasonable dance surface on the rake and was placed rough side up for better
traction. Both the plywood and the masonite were fastened firmly in place on

the three permanent sections. Finally, the joining sections were fitted with



covers and were nailed temporarily in place. In this form the unit was used
for one rehearsal period (to give the actors a feel for working on an incline),
and the unit was painted. After the rake had been constructed, tested, and
painted, the pieces were carefully coded as to position, and the unit was
struck to its component parts. These pieces were then stored in the trap room
to clear badly needed space in the shop. The center section of the rake was
later returned to the shop to allow the trap door to be fitted and installed.
When the unit was finally placed on the stage, all temporary joints were nailed

into place, and the covering was permanently attached over the whole surface.

Cantilevered Platforms

Having decided how I would approach the problems of the center rake, I
began to consider how I would deal with the two platforms suspended in air
over the orchestra pit. Beoth the designer and the conductor were adamant that
no visible means of support were to be used, It secemed to me that the easiest
way to deal with these platforms was to cantilever them.

In order to ensure the total safety of both actors and orchestra members,
I began my calculations by questioning the director about the amount of use the
units would receive, We discussed both the maximum weight the units would be
expected to bear at any one time, and the type of activity that would take place
on this part of the set, Together we estimated the weights of the individual
actors who would be positioned on the cantilevers, and then I added a tem per-
cent safety factor to the figure. I was also assured that no violent physical
activity would take place on either platform.

With this information in hand, I was able to make a decision about what
materials I would employ to construct the units, I realized it would be very

convenient to use two by twelve for the outside frames and the center braces,



as its eleven and one-quarter inch ﬁidth would allow for the three-quarter iuch
plywood top to be attached without exceeding the specified one foot platform
height. At the same time all necessity for legging the platforms would be
eliminated. With the help of the departmental techmical director I figured

out the load capacity of the amount of two by twelve I would be using and found
that it far exceeded the total weight it would have to bear, including the ten
percent safety factor I had already allowed.

The next consideration was how long to make the beams of two by twelve
that would support the platforms. The optimum length would have been the same
length as the platforms themselves, This proved impossible for two reasons.
First, beams that long would have interfered with the open traps in the stage
floor and made entrances and exits through the trap door in the set impossible.
Second, the two platforms were set at such an angle to one another that the
beams would intersect. Therefore, I decided to make the support beams on the
longer of the two platforms as long as possible without interfering with the
trap area and bolt the beams of the shorter platform to them,

Having determined these lumber lengths, I placed a special lumber order
and proceeded with drawing and building the units. It seemed wise to use
smaller dimension lumber for the intermal bracing and angle pieces, to reduce
the overall weight of the units, I designated two by four for the internal
bracing as it did not have to bear weight and two by six for the angle pieces
to provide adequate surface for attaching facings. The larger of the two units
was built in two sections along the center seam, with the two center beams
being nailed together when all other framing was complete. The smaller unit
was built using standard platform construction techniques, Once the frames
were finished, the platforms were covered with three-quarter inch plywood,

padded, covered, painted, and stored in the trap room until set in.
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While the wooden frames were being constructed, one of my crew members
was preparing the metal plates that would be used for bolting the units to
one another and for bolting the units to the floor. The specifications for
these plates were included on the drawing of the cantilever platforms. These
plates were necessary as a safety factor. Without them the bolts could con-
cievably pull through the two by twelve, and the platforms would then have no
form of support.

These cantilevered un{ts were positioned and bolted in place very early
in the set in process to avoid having to have the crew crawl under the entire
set to drill bolt holes and fasten the platforms down.

The longer of the two platforms did have some give in it, causing it to
sink somewhat under a full load of actors. This sinking was caused by the
unevenness of the stage floor and proved not to be dangerous. Once the actors
and director realized the unit only sank a few inches and was perfectly safe,

this small problem became negligible,

Trap Door
The trap door was an intregal part of the design and had to fulfill

several functions. It was meant to be used as an alternate entrance and exit,
especially for the Queen of the Night, but also for her Three Ladies, and for
the dancers. In addition, the director wished the door to be capable of open-
ing to several intermediate positioms, providing varying emphasis for the actors
standing on it. This feature of the trap door was to be used primarily during
scenes when both chorus members and principals were on stage.

K-State had a hand-operated winch that had been built for a previous
production, so opening and closing the trap door for entrances and exits became

a simple matter. Building it to bear weight in several partially open positions,
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however, was not such a simple matter, The problem was so closely related to
that of the platforms suspended over the orchestra pit that I reached the same
solution about the basic approach; the trap door would be cantilevered,

I again consulted with the director to determine how much weight would
have to be supported, and what kind of activity would be taking place in this
area., Having reached a total weight figure and adding a safety factor of ten
percent, I began considering the type of materials I wanted to use. The actual
door was framed in two by four and covered with three-quarter inch plywood and
one-eighth inch masonite.

Obviously, this type of comstruction would not stand up to the forces
exerted on a cantilever under these conditions. Therefore, I designed a metal
frame that would be bolted firmly to the wooden frame of the trap door, to
bear the weight of the actors and the strain of the downward pull of the winch,

This frame consisted of two pieces of four inch chanmel iron that fit just
outside the bracing members of the wooden frame, two pieces of three inch
channel iron welded at right angles to these two pieces, at the juncture of
the trap and the rake, to clear the framing members of the door and the platform;
and two more pieces of four inch channel irom, welded, at right angles, to the
bottom of the three inch channel irom, to provide the leverage needed to raise
the trap with the winch. These levers were designed to be as long as possible
and still clear the opening in the stage floor, as the winch was to be placed
in the trap room. The only other parts to this simple frame served to keep the
trap level as it was raised and lowered. They consisted of two pieces of two
inch by two inch angle ironm, one welded to each of the pieces of four inch
channel iron within the wooden frame, and bolted to the outside member of the
wooden trap, and a piece of three inch channel iron welded across the top of

the two levers.,
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Three jobs still remained to make the planning for this unit complete.

The first was to specify the manner of hinging the trap door to the rake plat-
form. For this I chose two ten inch strap hinges to be bolted through the
rake and through the two pieces of three inch channel iron that were to be
bolted to the framing of the rake. Each corner of the framing of the rake
directly behind the trap was to be re-inforced with two incﬁ by two inch angle
iron, bolted in place, with a metal plate to serve as a washer at each corner.
In this way I made certain the strain on the trap would neither tear the hinges
loose nor tear the center section of the rake apart.

The winch was to serve both to open and close the trap door and to keep it
open at various angles while it was being used for a platform, A method of
securing the winch in place was needed, so the weight of the actors on the trap
door did not pick up the winch and shut the trap. The auditorium stage manager
would not allow me to bolt the machine to the floor of the trap room. This
project probably would have been costly in both time and money anyway, as the
floor is concrete, After consulting with the departmental technical director,
I decided it would be possible to build a frame of pipe and roto-locks that
would hang from the steel work that formed the stage trap, and to fasten the
winch to this pipe frame.

I specified that a lip of one inch by one inch angle iron be attached
around the hole for the trap door, in the center portion of the rake, where
the two by four framing of the trap door would rest on it when the door was fully
closed. This was done to prevent the door from falling into the trap room if
the hinges somehow ripped loose.

The only problem encountered with the trap door assembly was the stretching

of the cable running from the winch to the cantilever. This stretching only
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only became evident when actors stepped onto the slightly open trap door. The
door would close an inch or two when this happened, but it was not obvious or

bothersome, so we did not try to correct the problem,

Stairways and Ramps

After I completed all the planning for the platforming of the set, I began
to work on the stairs and ramps that would provide access to the set. Three of
the seven stairways needed were pulled from stock. The others had to be con-
structed in the shop. I provided a drawing of a standard stair unit since this
was another building practice which my inexperienced crew was not familiar with,

I also provided a sketch drawing of the ramp that was to be the main exit
stage right. This ramp had a slight angle to it, and had to be legged on lines
parallel to this angle so it would rest evenly on the flcor at its lowest end.
The sketch included the framing of the irregular platform that made up this
angle, and what platforms would be pulled from stock to form the rest of the
unit, When I drew the final drawing of this unit, some time after the produc-
tion, I included the specifications for another ramp that was added to the
design during dress rehearsals. The costume worn by the Queen of the Night not
only made it impossible for her to negotiate the trap door entrance, but also
made it impossible for her to go up and down steps. A ramp was constructed
and placed off the lowest platform stage left to provide a reasounable entrance

and exit for this character,

Mobiles
The three giant mobiles required a good deal of planning, There were
several difficult design considerations to be met, as well as, numerous safety

precautions to be taken.
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Each mobile consisted of one large hexagonal unit and three sma;ler hex=-
agonal units to balance it, The design showed the individual units divided
into three sections, with a space between each section. The designer did not
want the comnections between sections to be visible to the audience, I was
aware, from previous work on our stage, that metal in thicknesses of ome inch
or less beéomes virtually invisible when used as a part of a setting in McCain
Auditorium. I began thinking about metal connections between sections, and it
occurred to me I might be able to use a metal frame for each unit, This seemed
an ideal approach as it would solve some of the safety problems I was concermed
about., Metal frames would guarantee a solid connection between the sectioms,
and they would not be likely to pull apart under the strain of gravity when
suspended in air. However, the use of metal frames alone would have caused two
problems. First, the units were to create a stained glass window effect, and
the frames had to be stretched with the muslin th&t would later be dyed to
attain this effect. Attaching muslin to metal would have been time consuming
and difficult, Second, the entire frame would have disappeared when covered
with muslin. This would not have been acceptable to the designer. He wished
the framing of each section to be very visible., Both of these problems could
be easily solved by framing each section as an irregular flat and then stretch-
ing the muslin and stapling it to the wooden frame. In order to ensure a solid
unit, each joint would have to be half-lapped, glued, and stapled together with
pneumatic staples., If such a framing technique were used, the metal frame
could be bolted to the back of the wooden frame with stove bolts. This approach
seemed to solve all the problems I could foresee, and nothing remained to be
done except choosing the type of metal I wanted to use and actually designing

the metal frames.
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When I began working on these jobs, I realized the units would have to
be finished on both sides, because all sides of each unit would eventually
become visible to the audience as the mobiles rotated in the air, This meant
the metal frames would have to be sandwiched between the wooden frames. For
this reason I chose the flattest metal I could think of that would provide the
structural strength I needed, one eighth inch strap irom. The designer
pointed out to me that I might want to use styrofoam to frame one side of each
unit, as it did not have to bear weight or hold any fabric. I took his excel-
lent suggestion, because styrofoam would also reduce the weight of the mobiles
and reduce by half the time needed to half-lap the joints.

Having determined all the materials I would use and the building approach
I would take, I began designing the metal frames. For those units that would
be hung between two other units, I designed a rectangular frame for the center
section, with a set of arms welded on each side to be bolted to the side sec-
tions, The top and bottom were to be two inch wide strap irom with a loop
welded on each for attaching the cable. The sides and arms were to be three-
quarters inch wide strap iron. It did not seem necessary to totally frame the
side sections in metal as they were not to bear weight. Those units which had
nothing hanging below them were to be framed somewhat differently. The center
section was to be framed only across the top and down both sides only as far
as the bottom set of arms. All the joints on all the units were to be welded
on both sides.

Hanging and balancing the mobiles, once they were constructed, could have
been a real problem. To forestall the worst of these problems, I specified one-
eighth inch aircraft cable for all the lines, and te insure maximum safety

for everyone working underneath the mobiles, I specified two Crosby Clips to
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be used anywhere the aircraft cable had to be tied off. In order to allow
the greatest possible flexibility in balancing the mobiles, I designed pivot
points of short pipe and roto-locks at each joint., In this way each side of
the mobile could be adjusted along the main section of pipe until perfect
balance was reached, while the whole mobile hung free in the air.

When the mobiles had been rigged according to the original design, the
designer found that they did not £ill the space as he had expected. He went
to work with the rigging crew, and together they created a new configuration

that was acceptable to both the designer and the director,

The Swing and The Rumble Pots

The last two drawings in this project were completed only after The Magic
Flute had closed and the set had been struck. Advance planning for rigging the
swing was impossible beyond generalities, until it could be determined if part
of the rigging could be fastenmed to the orchestra ceiling., The rumble pots
became the special project of two of my crew members, under the supervision of
the departmental technical director., I had no idea how the machines had been
built until I examined them closely after the production. It was from this
examination that I gained enough information to include a construction drawing
with this project.

The rigging of the swing presented many interesting problems. The designer
had designated its path on a diagonal line to the proscenium arch, so the lines
could not merely be tied to a stabilized batter. The director wanted the swing
to be in evidence only for one short scene, so it could not be dead-hung from
the grid.

Finally, an elaborate system was devised to provide a disappearing swing

that moved on a diagonal path. Cnce again roto-~locks became a useful tool. A
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piece of cne and one half inch pipe the width of the swing was roto-locked to
a convenient batten at the required angle to the procenium arch. A three-
quarter inch hemp rope was then tied to each end of this pipe. In order to
stabilize the batten against the motion of the moving swing, two pipe fittings
were devised. The first was merely a two inch section of inch and a half pipe
welded vertically to a metal plate. This plate was then clamped to the edge
of the orchestra ceiling where the down-stage rope would pass directly through
it. The second fitting was more complicated. To begin with, another two inch
section of pipe had to be welded vertically across the end of a twelve foot
long section of pipe. The longer pipe was then carefully positioned so that the
up-stage rope would pass directly through the vertical section and clamped
securely to the orchestra ceiling. The ropes were then measured to the exact
length required by the director, cut off, and the ends carefully taped to pre-
vent raveling.

During rehearsal the director and the designer decided it would be best
if the existence of the swing were hidden from the audience until the moment
Papagena began swinging on it. This could not be accomplished by merely flying
the swing in, because the noise of the moving batten immediately drew attention
to the swing's existence. A way of camouflaging the swing ropes was needed.
This was accomplished by flying in a whole series of ropes, including the swing
ropes, for Papageno's suicide aria, which took place right before the scene
requiring the swing. The swing board was smuggled on by Papagena when she
entered and was tied on the ropes by the Three Spirits, while they hid Papagena
from Papageno. The other ropes were flown out just as Papagena began swinging.
The swing worked perfectly for all rehearsals and performances.

The two rumble pots produced dry ice fog during the Trial by Fire and

Water. They were constructed of fifty-five gallon o0il drums. Each drum was
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fitted with an air-tight 1id, two hot water heating elements, a mesh basket
suspended from a t-handle, and an eight foot section of dryer hose fitted to
a flange in the 1lid.

The lids were removable and were fastened down with four hooks and eyes
on each barrel. A hole was cut in each lid to accomodate a dryer-ho#e flange,
and this flange was held in place with construcfion adhesive, Another hole was
cut in the exact center of each lid for the t-handle of the dry ice basket to
pass through., This hole was fit with a three-quarter inch high collar to pro-
vide an easy grip on the t-handle when the basket was totally emersed in the
hot water inside the drum, and to help stabilize the basket and t-handle.

The wire basket was constructed out of expanded metal and square tubing.
A frame was welded together out of the square tubing, and the expanded metal
was tack-welded in place. The basket had a hinged door of expanded metal on
one side to allow the ice to be inserted.

Attaching the heating elements to the barrels was a problem since cracks
kept appearing in the barrels as brazing was attempted. These cracks were
treated with a special water-proof compound, and two water tight connections
were finally achieved on each barrel. The electrical wiring was completed scon
afterwards, and the barrels were ready for use.

During performance the rumble pots were placed under the back edge of the
center rake and the dryer hose run to locations on either side of the up-stage
ramp. The dryer hose was duct taped to the platform, and the ends pinched to
direct the flow of fog down the center rake, This proved to be a mistake as
the pinching of the hose restricted the flow of the fog. We also discovered
that only one heating element was needed in each barrel. Two heating elements
made the water so hot that the dry ice evaporated in the steam before it was

ever plunged into the water.
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Light Plot
I have included a copy of the light plot with this project, although I

was not directly involved in either the rigging or the focusing of instruments.
I feel this drawing helps to give a fuller understanding of the total technical
effort put into this production., The design would have been far different with—

out this lighting design.

Units Not Included in the Working Drawings

I did not do working drawings for either the ground row or the black
plastic curtains. The construction and rigging of these units was so simple
that I merely sho;ed my crew what to do.

The ground row was made up of standard two foot wide flats that were
pulled from stock and painted black. We also constructed simple.jacks to
support the flats.

The black plastic was divided into eight inch strips by snapping lines
with a chalk line and then cutting along these lines with a pair of scissors,
After the strips had been cut to a height of twelve feet, the unslit end of
the plastic was wrapped around a length of one by three and dead-hung from the
grid with three-quarter inch hemp rope. The same procedure was followed on
the other side of the stage. These curtains did not function as well as they
might have. The strips were not cut carefully enough, and the sections that
were not straight hung badly. The air currents back stage were also a problem,
as the curtains were blown about. The black plastic did block off the light
spill from back stage and made it impossible for the audience to see anything

back stage.
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THE TABLES

Work Schedules

Before any actual building was done in the shop, I prepared a tentative
work schedule. I made up a list of work days on which I was certain to have
a shop crew and assigned building time to each unit. The number of days I
allowed for each unit was based on my knowledge of the amount of time it takes
to build certain kinds of scenery, the amount of any given type of scenery
that had to be constructed, and the number of people available to work om any
given day. I also left several days unassigned at different stages of the
building process. These days were meant to be used to solve any special prob-
lems that might arise and as catch-up time if I had underestimated the number
of days needed to complete any of the projects. These unassigned days proved
very useful during the construction of the rake.

I used the tentative work schedule continuously to keep track of both the
projects that were causing problems and the projects that were being completed
early.

The actual work schedule varied a good deal from my original plan, but
the changes were made quite consciously. Knowing that there was little extra
time in the building schedule, I juggled projects into different time slots
continuously in order to use every minute of building time available. If
there was not time to begin a project scheduled for a certain day, I changed
the entire schedule to accomodate that project at a later date., If extra
time was available on a certain day, I had the crew start work om a project
that had been scheduled to begin at a later date.

Because I had made a tentative work schedule, all the necessary altera-

tions in the actual building process became easy to deal with. I always knew
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exactly where we stood in terms of the amount of building time available, so

I was able to make quick adjustments in my day to day planning. The only real
failing in this system was the lack of overlapping projects in the original
schedule, I often could not keep my entire crew busy on the one project I had
scheduled for the day. Providing jobs for these people caused many of the

changes from the tentative to the actual work schedule,

Time Spent in Construction

The total number of hours spent by student shop employees was computed
from time sheets maintained for each student for payroll purposes. These
figures do not include hours that some of the shop staff spent crewing the
production. The money spent to pay these students did not come out of the
scenery budget, but I included the monetary figure as a point of reference for
planning shows in the future. This monetary figure does not reflect the sala-

ries that Greg Blakey and I received for our graduate assistantships.

The Budget
I maintained a list of all expenditures made by the scene shop for the

materials used in building The Magic Flute. After checking my figures with

those in the departmental books, I prepared a finmal balance sheet, To make the
balance sheet as clear as possible, I included a column for each of the scenic
categories in the show. Besides the set itself these categories included a
colunn for the date of purchase, a description of the article purchased, and

the total expenditure listed on any line., When I had listed all the figures,

I calculated the total expenditures for scenery and included the figure on the
balance sheet., This figure showed that I had built the scenery for this produc-

tion for $601.06 less than my assigned budget.
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List of Materials

The list of materials purchased for The Magic Flute was compiled to give

a clear picture of what had to be ordered, found, purchased, and brought to

the shop to complete the comstruction of the set for this production. It
includes a much more thorough break-down of purchases than the simple entries

on the balance sheet. Other materials were used in the construction process,

but these materials were pulled from the stock which had been re-claimed from
other productions. A complete list of these materials would have been impossible
to keep, just as a list of all the material returned to stock when the show as

struck would have been impossible to keep.

Strike Lists

One of my duties as technical director was to supervise the striking of
the entire production. To insure a safe and organized strike, I decided to
assign crew chiefs and to prepare a strike list for each of them. These lists
would include the jobs that were to be completed by each strike crew and a list
of the people assigned to each crew. To make these assignments, I had to make
a list of all the jobs that were to be completed at strike and a list of all the
people that would be required to attend strike. When I had compiled these lists,
I designated the people with the most technical experience as crew chiefs and
assigned each of them an area of strike, Next I assigned the jobs pertinent to
each area to the crew chief, being careful to spread the general jobs evenly
among the crews. Then I assigned the remaining people to the various crew
chiefs. I tried to assign enough pecople to complete the jobs relatively quickly,
without giving any crew chief more c¢rew members than he could keep busy.

I gave a copy of the lists of the duties and crew members under his

supervision to each crew chief and kept a copy for myself. As each crew chief
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reported his job to be complete, I would check over my list to be sure every-
thing had been done. When strike was finally called at three a.m., I knew
exactly what remained to be done to return the auditorium to the conditiom it
was in before set in and to clear the shop of remaining pieces of scenery.
These lists aided the strike to proceed in a safe and orderly manner. As a
result,during this strike, no one was hurt beyond the usuai splinters and

blisters.

Set In

All the platforms, stair units, and access ramps were set in place in one
day. The project began with removing the covers from the necessary traps and
moving the black traveler, scrim and one set of black legs upstage; progressed
to positioning and bolting down the cantilevers, positioning the center rake
and permanently fastening its sections together; and ended up with positioning
the rest of the platforms, stair units and access ramps, and cutting most of
the facings that would be needed.

Most of the following week was spent on getting the lighting ready for
technical rehearsal, rigging the trap and swing, finishing and rigging the
mobiles, and attaching the facings. I worked by myself in the mornings, the
shop crew and lighting crew worked in the afternmoons, the cast used the set for
rehearsal in the evening, and the lighting crew worked again after rehearsal.

The last few days before technical rehearsal appear rushed and harried in
this report. They were, but not because the setting was not ready, or because
of unforeseen major complications. The real problem was too little time on
stage to do the jobs that could not be accomplished anywhere else.

By the time technical rehearsal was reached, the only parts of the scenery

that were not in place were the mobiles, the black plastic curtains, the ground
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row, and the rumble pots. All these units were in place and functioning by
first dress rehearsal. In addition to finishing these units, we had time to
construct an access ramp to replace a stair unit, sand the edges of all the
facings to minimize the snagging of costumes, and position two television moni-

tors for the off-stage choruses.

Strike

Strike ran efficiently if not very quickly. The main problems seemed to
be too many people with too few tools, and an enormous amount of work to do.

Many of the cast members spent much of their time standing around, not
because they were unwilling to work, but because no one was taking the time to
tell them what to do. By about one a.m. many of these people had been dis=-
missed, and by three a.m. enough had been accomplished that I sent the few
remaining people home. Only a few small jobs needed to be done to leave the
auditorium in good condition. These were taken care of during the Monday after-
noon following strike. Miscellaneous materials left in the shop after strike
took the rest of the week to clean up. Piles of good lumber had to have staples
removed before it could be stored, the paint area needed total re-organizationm,
and all the hardware recovered during strike had to be sorted and put away.

Overall, despite the hold-over jobs from strike, I was pleased., No oné
was hurt, the cast and crew pitched in and worked hard for the first few hours,
and time was not so tight in the shop that the week spent in cleaning up put

any other show behind in its building schedule,

Conclusions
I learned a great deal from this project. The technical directiom of

this production of The Magic Flute presented many challenges for my drafting
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skills, my organizational abilities, and my supervisory talents, Actually
assuming all the responsibilities of a techmnical director taught me a great
deal I never could have learned in a classroom.

Béfore I could actually prepare a drawing of any scenery piece, I had to
decide how I would build the unit and what materials I would use. For some of
the'units I had no trouble making these decisions. I simply fell back on the
standard building procedures used in our shop. Other units required a careful
weighing of the pros and cons of several building techniques before a decision
could be made. A few of the pieces required knowledge I did not have. In
order to find ways to solve the building problems of these units, I had to
spend long hours with the departmental technical director asking questions and
trying to assimilate the answers. These more difficult projects might have been
built more readily if I had had the time to independently research the problems
before I began work on the overall production. However, I spent the time I had
between receiving the design and beginning construction preparing the first set
of plates so the shop would not stand idle the first few days of the semester.

In preparing my working drawings, my first consideration was to find ways
to make the construction techniques totally clear to my crew. I was able to
use several drafting methods that I had never had occasion to use in classroom
exercises.

I spent a good deal of time making lists, schedules, and notes during
this project. The time spent on these details was very well spent. I believe
that the thorough organization of the building of this production is what got
the scenery finished on time, as planned, and under budget.

I feel this organization also made me a better supervisor., I was able

to easily adjust my day to day planning to deal with special problems and
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situations. Materials were available when they were needed. The crew did not
spend their time doing busy work while I tried to find legitimate work for them
to do., Doing the working drawings and all the planning also helped me be a
better supervisor than I was able to be as a Graduate Teaching Assistant., De-
tailed knowledge of every phase of the production plan made it easier to answer
questions quickly, and it was much easier to make decisions about building varia-
tions the crew suggested.

Actually being a member of this production staff was a very rewarding and
enlightening experience., I learned how overall production decisions are really
made, how many of these decisions there are to be made for a show, and how each
decision affects every area of production, Most important of all, I learned
how necegsary it is for all the members of a production staff to work toward a
common artistic goal. Such team work was evident in Kansas State University's

production of The Magic Flute, and we presented a thoroughly professional and

entertaining show.



TENTATIVE

TABLE 1

WORK SCHEDULES FOR THE MAGIC FLUTE

WORK SCHEDULE

DATE

Jan. 25 -

Feb. 3, 6

Feb. 10 -~

Feb. 19

Feb. 19

24

30

Feb.

- 10

14

23

1

JOB TO BE COMPLETED

Pull standard platforms,
leg, and brace. Build
needed standard and
nonstandard platforms,
leg, and brace. Move to
pit.

Build rake
Build ground row

Build Cantilevers

Build Mobiles
Build Trap

Build Escapes
Build Swing
Prepare Plastic Sheeting

Set-in

Rig Trap

Rig Mobiles

Cut Facings
Attach Facings
Build Rumble Pots
Rig Ropes

Rig Black Plastic

ACTUAL WORK SCHEDULE

DATE BEGUN

Jan 18

Jan,
Feb.

Jan.

Feb.
Feb.

Feb.
Feb.
Feb.

Feb.

Feb.
Feb.
Feb.
Feb.
Feb.
Feb.

23
17

19

21
23
19
21
14
23

March 1

DATE

27

COMPLETED

Jan,

Jan.

Feb.
Feb.

Jan,

Feb,
Feb.

Feb.
Feb.
Feb.

Feb,

Feb.
Feb,
Feb.
Feb.

26 (Construc-
tion)
30 (Sizing)

16
23
17

19

22
23
20
&1

March 2

Feb.

23

March 1



TABLE

2

HOURS SPENT IN BUILDING THE MAGIC FLUTE

Sue Gritton
Ken Klamm
Mark Koukol
Pat Oblander
Keven Kramer
Jason Mohatt
Monte Maybry

John Herman

Greg Blakey

Sarah Blackstone

Total Hours include 41 work days

Total Money spent for labor =

84
101.5
72
86.5
52.5
128
44,5
67

177

256

1,069

$1,046.75

Work/Study

Work/Study

Work/Study

Graduate Student

Technical Director

28



TABLE 3

BALANCE SHEET

29

Special
Set Props Lights Sound Effects Total

1 21 Carpet Padding 57.23 _ 7
Total Dry Ice 80.00 80.00
Total Lumber 1,174.41 1,174.41
Total Duplicating 6.03 6.03

Muslin 170.00 170.00

Bookstore 7.45 7.45

Fog Machine 260.00 260.00
1 24 Roto-locks 79.75 79.75
1 25 Staples 60.21 60.21
1 24 Analyne Dyes 33.00 33.00
1 31 Pipe and Steel 114,43 114.43
Total Physical Plant 194.08 194.08
Total Welding Supplies 49.80 49.80
2 6 Balloms 1:41% 1.7/1
2 8 Immersion Heaters 36.80 36.80
2 16 Proj. Rental est. 20.00 20.00
2 18 Props 92.71 9.71
2 18 Cable Clamps 15.60 15.60
2 18 Dryer Hose 19.70 19.70
2 22 Geold Paint 11.24 11.24
2 28 Elec. for R.P. 87.00 87.00
2 28 Bolts for R.P. 1.44 1.44
2 28 Gasket Hose Flanges 3.51 3.51
2 28 Spray Paint =15 5.15
2 28 Connectors 9.48 9.48
2 28 Spray Paint 1.97 1.97
3 1 Props 22.42 22,42
Total Photo Supplies 61.70 61.70
3 1 Proj. Lamp 5.12 5.12

Grand Total

2,598.94




TABLE 4

MATERIALS PURCHASED FOR THE CONSTRUCTION OF THE MAGIC FLUTE

LUMBER
36

30

500

45

w

NUNHN\IBIHI—'HNNNO\N

&
H
o
=

P
[ %]

COOK PAINT
1

DAIRY
10

MUSLIN

FOG MACHINE

1

ROTO-LOCKS
25

STAPLES
20,000

16" 2 x 4 #2 Construction Fir
4 x 8 Sheets of 3/4" C-D Plywood
3/8" Carriage Bolts with Nuts and Washers

16' 1 x 3 #2 Construction Pine

18' 2 x 6 #2 Construction Fir

16" 2 x 6 #2 Construction Fir

4 x 8 Sheets of 1/8" Untempered Masonite
16" 2 x 12

14" 2 x 12

20' 2 x 12

12" 2 x 12

4 x 8 Sheet of 1/4" Plywood
16" 1 x 3 Clear

Bostich Staplers

Steel Tape 50'

Drill Bits

4 x 8 Sheets of 1/2" Celetex
Strap Hinges 10"

Copies of Working Drawings
Roll Drafting Vellum
Paint Brushes

Drawing Leads

Roll Carpet Padding

50 1lb. Blocks of Dry Ice

The Magic Flute's share of 1 roll

Fog Machine

1" Roto=-locks

1" Long Staples 10,000 for each Stapler

30



TABLE 4 {(Continued)

"ANALYNE DYES

1 Box of Analyne Dyes

PIPE AND STEEL

5 21' Sectiomns of 1" Pipe
20" 4" x 5,4 16 sq/ft, Channel
20! 3/16" x 3" Flat Iromn
140" 3/4" x 1/8" Flat Irom
40" 1/8" x 2" Flat Iron
PHYSICAL PLANT

14 Gallons of Black Paint
10 Bars of Soap

3 Rolls of Visqueen

1 Gallon of Aluminum Paint
1 Gallon of Turpentine
RUMBLE POTS

2 55 Gallon Drums

1 Bottle Oxygen

& Immersion Heaters

& Packages of Dryer Hose

Electrical Parts

8 Bolts
2 Gaskets for Hose Flanges
1 Box Electrical Connectors
PROPS
4 Ballons
Gold and Silver Spray Paint
Flowers

PROJECTOR RENTAL AND LAMP

5 Days Rental
1 Projector Lamp
CAELE CLAMPS

100 Cable Clamps

al
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TABLE 5

STRIKE LIST FOR THE MAGIC FLUTE

TRAP ROOM CREW JAYSON MOHATT - CREW CHIEF

1)
2)
3)
4)
5)

6)

Jim Shuck

Dennis Walker
Jess Wade

Robert Brannon
Steve Niederheiser

Harry Patterson

T0_D0:

1) strike Winch

2) Strike Trap Stairs

3) Strike Fog Machine Platform and Fog Machine
4) Move Winch to Shop

5) Arrange for Platform Storage in Prop Room
6) Store Platforms and Stairs in Prop Room

7) Clean oil off floor of Trap Room

8) Sweep Trap Room



TABLE 5 (Continued)

LIGHT CREW

1)
2)
3)
4)
5)
6)
7)
8)

Mark Miller
Richard Seaton
Cliff Thorburn
Ken Klamm
John Herman
Jeff Pettrick
Cheryl Heying

Mickie Gehring

TO DO:

1)
2)
3)
4)
3)
6)
7)
8)
E))
10)

11)

Strike flash pots and lights under trap
Pull all gobos and gels in beams

Pull all cable in beams

Pull all small instruments in beams
Strike lights in coves

Strike lights on upstage battens
Re-hang strip lights

Store cable

Store lights

Sort and store gels and gobos

SUE GRITTION - CREW CHIEF

Clean light, sound, and followspat booths

33



SHOP CREW GREG BLAKEY - CREW CHIEF
1) Rich Brunner 10) Pennie Parcel
2) Leonard Ball 11) FKevin Kellim
3) Gregory Goodin 12) Vickie Angell
4) Jerry Reeck 13) Gina Cox

5) David Rogers 14) Jo Ellen Hull
6) Susan Haynes 15) Kenney File
7) Kathy Parcel N 16) Mounte Mabry
8) Jan Riedel 17) Keven Krammer
9) Kathy Rizer

T0 DO:

1) Strike Ground Row to flats and jacks

2) Strike odd shaped platforms to materials

3) Strike contilevers to materials

4) Strike 2 x 6 Construction platforms to materials

5) Clean lumber coming from stage

6) Store all lumber and pipe

7) Leave mobiles intact and store

8) Sort hardware

9) Clean shop

TABLE 5 (Continued)
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STAGE CREW

1
2)
3)
4)
3)
6)
7
8)

9)

10)

TABLE 5 (Continued)
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JOHN UTHOFF AND JOHN RAHE - CREW CHIEFS

Miechell Piper
Rick Pattom
Steve Reames
Rod Russell
Barb Miller
Laura Pierce
Carol Roodhouse
Sheree Smith
Holly Sistrumk

Beverly Taggart

11) Deb Parsons

TO DO:

1)
2)
3)
4)
5)
6)
7
8)

9)

10) Remove 2 x 6 4 x 8 platforms to the shop

Strike Rumble Pots

Strike Cyc

Strike T.V. monitors and camera

Move ground row to shop

Strike black plastic

Remove facings

Strike orchestra pit

Unclamp or unbolt platforms from rake

Remove angle braces and legs

12)
13)
14)
15)
16)
17)
18)
19)
20)
21)

Carol Holstead
Michael Lipe
Carolyn Thayer
Jane Shutty
Mary Jo Weber
Laura Donnelly
Jane Kessler
Helen White
Steve Spradlin

Alan Duffle



TABLE 5 (Continued)

36

SUZANNE BUNKER - CREW CHIEF

11) Remove odd shaped platforms to shop
12) Unbolt cantilevers and move to shop
13) Strike center rake

14) Store platforms and stairs

15) Strike mobiles

16) Sweep floor and plug bolt holes
MAKE-UP CREW

1) David Keck

2) Carolyn Smith

3) Paula Melnick

4) Jonna Bolan

5) Sue Niederheiser (Also strike props)
6) Edith Hinrichs

TO DO:

1) Clean dressing rooms and make-up areas downstairs
2) Clean off-stage dressing rooms

3) Report to Tech. Director for further assignments
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This project is a report of the procedures followed in building Kansas

State University's production of Mozart's The Magic Flute, presented in

McCain Auditorium March 2, 3, and 4, 1978. The project traces the prepara-
tion of working drawings, ordering of materials, building procedures, set-
in procedures, and strike procedures. The report details specific problems
gncountered in building each of the set pileces and their solutions. This
project includes a full set of working drawings, as well as,rwork schedules,

budget sheets, lists of materials, strike lists, and the light plot.
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