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0 Introduction

Jack Shearing, the owner of
Masque Sound in New York, has a
great way of summing uP the
fundamental difference between
professional  theatre and
educational theatre: professional
theatre tnrows money at Problems
to make them go away.
Educational theatre throws time.

While such a bold statement
is at first startling, one is hard
pressed to f ind much
disagreement amongst those who
have a good deal of exPerience in
both wor lds.  This s imPle
difference will be shown to have a
great many imPlications for those
that endeavor to educate students
for the professional theatre, for
the types of theatres used to
accomplish that education, and for
the consul tants,  engineers,  and
designers that are charged with
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the responsibility of creating. these
facilities.

This paper wil l  examine
those implications in detail. Part 1
wil l  examine the fundamental
di f ferences between the
professional  theatres and the
educational theatres. Part 2
studies the techniques tYPicallY
used to prepare students to enter
the various audio disciPlines of
the professional theatre. Finally,
Part 3 looks at the roles of the
consultant, engineer and designer
in creating sound systems for
these theatres. General and
speci f ic  guidel ines wi l l  be
suggested, and some controversies
in sound system design for
educat ional  theatres wi l l  be
discusse (Hopeful ly, this Paper
wi l l  provide some necessary
armaments for the building of
both theatres and Practit ioners
that are capable of extending the
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Given the plethora of students
willing to freely give their time to
a production, oftentimes Problems
can be solved by working longer
hours or adding Personnel .
Professionally either of these
olut ions involves addi t ional
expense and must, therefore, be
just i f ied.  In an educat ional
institution, since there is usually
no perceived additional exPense,
the commitment of additional time
to solving a problem rerelY
requires just i f icat ion.  This
problem seems to be better
reconciled in the regional theatres
where the art ist ic and the
financial get a more equal voice in
a production.

This di f ference between
professional  and educat ional
theatre also creates very different
ground rules for the acquisition of
sound equipment for a theatrical
product ion.

General ly a professional
theatre must acquire i ts sound
equipment on the basis of i ts
needs for a particular production.
It is often not financially feasible
to get the best equiPment because
of the need to amortize the
equipment cost over the life of the
show. In the case of rental
equipment, the rental house must
be assured that an exPensive
piece of  equipment wi l l  be
specif ied for enough shows to
amort ize i ts cost  over the
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depreciation term. This is still not
usually financially feasible due to
the speculative nature of the
investment. l

On the other hand, an
educational insti tut ion general ly
does not procure equiPment on
the basis of the needs of any
single production, (but to sere a
wide range of Productions that
may occur at the institution). The
educational, research and service
object ives of  the educat ional
inst i tut ion al l  create an
atmosphere that al lows
consultants to argue convincingly
that the state of the art equiPment
that will satisfy the institution's
present and future needs. It is
not uncommon for a student to
enter the "real world" only to find
that the equiPment there is no
match for that of the "alma
matgr.  "

Sometimes, however,  the
reverse of this problem is also
t rue. Most Prof  essional
equipment is depreciated either
over five to seven years (although
it may remain in service longer)
or the life of the show. EquiPment
may not be "state of the art" but it
is likely to keep pace with current
techn ologies. The capi ta l
acquis i t ion structure of  the
educational institution is such that
the consul tant  must design a
sound system with a l i fe
expectancy of at least f i f teen
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theatre sound. Undergraduate
theatre curricula "weed out" a
great number of students from the
professional theatre. Graduate
school further narrows the field'
Educational insti tut ions offering
programs to prepare students to
enter the professional  wor ld
encourage this process of natural
selection. The good school tries to
discourage the weak student.
Programs are designed so that
those who leave theatre can take
their  theatre t ra in ing and
implement it in other careers. A
student who completes a graduate
program in a good school is
usually deserving of a chance in
professional theatre.

The most common technique
used to both prepare and select
students is to attempt to minimize
the di f ferences between
educat ional  and professional
theatre. To achieve this, the
educational structure is designed
to emulate the pract ises of
professional theatre, primarily by
mounting productions. Practical
experience is balanced with a
more theoretical education in a
classroom setting. This balance is
precar ious because of  the
difficulty of providing a realistic
atmosphere of  profes s ional
competit ion tempered with the
proper sense of nourishment and
tolerance. Nevertheless, the first
object ive of  the educat ional
theatre is to
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differences between itself and the
professional theatre.

Minimizing these differences
is complicated by the need to
provide students wi th amPle
opportunities to follow their own
career paths: Sound Score
Designer,  Sound Reinforcement
Designer,  Composer,  Sound
Systems Engineer,  Theatre
Consultant, and Theatre Sound
Equipment Designer and/or
Manufacturer, etc. At the Present
time, very few of those students
graduat ing wi th expert ise in
theatre sound actually Pursue
careers in that milieu. Typically
they are at t racted by the
Advert ising, Broadcasting and
Fi lm Industr ies where jobs,
salaries, and working condit ions
are generally much more enticing.
An interdisciplinary approach to
the student's education which
ref lects th is real i ty must be
strongly recommended. This has
direct  impl icat ions for  the
consultant 's role which wil l  be
discussed in Part 3.

The types of professional
theatres that exist in this country
also preserH a diverse range of
professional  pract ises.  For
example, Broadway and touring
shows utilize a theatre that is
typical ly defined as "four bare
wal ls,"  whereas the Regional
theatr€s are more likelY to have a
fixed instal lat ion that may be
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theatre sound. Undergraduate
theatre curricula "weed out" a
great number of students from the
professional theatre. Graduate
school further narrows the field.
Educational insti tut ions offering
programs to prepare students to
enter the professional  wor ld
encourage this process of natural
selection. The good school tdes to
discourage the weak student.
Programs are designed so that
those who leave theatre can take
their  theatre t ra in ing and
implement it in other careers. A
student who completes a graduate
program in a good school  is
usually deserving of a chance in
professional theatre.

The most common technique
used to both prepare and select
students is to attemPt to minimize
the di f ferences between
educat ional  and Professional
theatre. To achieve this, the
educational structure is designed
to emulate the Pract ises of
professional theatre, primarily by
mounting productions. Practical
experience is balanced with a
more theoretical education in a
classroom setting. This balance is
precar ious because of  the
difficulty of providing a realistic
atmosphere of  Professional
competit ion tempered with the
proper sense of nourishment and
tolerance. Nevertheless, the first
object ive of  the educat ional
theatre is to
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differences between itself and the
professional theatre.

Minimizing these differences
is complicated bY the need to
provide students wi th amPle
opportunities to follow their own
career Paths: Sound Score
Designer,  Sound Reinforcement
Designer,  ComPoser,  Sound
Systems Engineer,  Theatre
Consultant, and Theatre Sound
Equipment Designer and/or
Manufacturer, etc. At the Present
time, very few of those students
graduat ing wi th exPert ise in
theatre sound actual lY Pursue
careers in that milieu. TYPicallY
they are at t racted bY the
Advert is ing,  Broadcast ing and
Fi lm Industr ies where jobs,

salaries, and working condit ions
arre generally much more enticing.
,A.n interdisciplinary approach to
the student 's educat ion which
ref lects th is real i tY must be
strongly recommended. This has
direct  impl icat ions for  the
consultant 's role which wil l  be
discussed in Part 3.

The types of Professional
theatres that exist in this country
also present a diverse range of
professional  pract ises.  For
example, BroadwaY and touring
shows uti l ize a theatre that is
typically defined as "four bare
wal ls,"  whereas the Regional
theatres are more likelY to have a
fixed instal lat ion that may be
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active. Students gain addit ional
exposure/contacts wi th the
professional world by working as
assistants to the facul ty.
Consul tants should take these
possibi l i t ies into account when
planning the faci l i t ies for an
inst i tut ion because they help
dictate the scope of the programs
the insti tut ions are capable of
offering.

2.2.2 Strategies for  the
emulat ion of  documentat ion
and design processes.

I t  is  important to t ra in
students to emulate the
documentat ion involved in the
sound design process.
Unfortunately,  nei ther design
process nor documentat ion has
been standardized. No two
designers approach a show in
exactly the same way. In one
instance the documentat ion is
ent i re ly verbal ,  whereas in
another i t  must be provided in
written form as a requirement of
the designer's contract. However,
there are some elements of the
professional 's design process that
seem to be universal, regardless of
whether the process is
documented in wr i t ten form.
Educat ional ly,  of  course, i t  is
usually better to document these
processes in writ ten form (to
make sure that they occur!).
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The accompanying f igures
provide some examples of written
documentation for a production.
Al though they should not be
considered standard, they wil l
give the consultant some idea of
the educational (and professional)
proce s se s involved in the
mounting of a typical live theatre
production. Figure 1 is simply a
design statement culled from the
research and planning undergone
in the early stages of a production.
Figure 2 presents the architectonic
structure of  the play in a
dynamics/t ime graph. Figure 3
depicts a standard product ion
calendar; Figure 4 shows a portion
of a typical Preliminary Sound Cue
Sheet. Figure 5 is a color chart
that describes on which cue each
musician plays and what he/she
plays. This is similar to Figure 6
which indicates which cue each
deck plays and what the sound is
called. Figure 7 shows a mike
and speaker plot laid over a set
drawing for a band platform, and
a block diagram of this simple
stage sound system. Final ly,
Figure 8 is an actual Cue Sheet
that was wri t ten for  a sound
board operator to run the
product ion.

2.2.3 Strategies for  providing
engineer ing and technical
ed ucat ion.
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program emphasizes a careful
blend of theory and hands-on
experiences in the basics of digital
and analog technology, c i rcui t
theory,  t rouble-shoot ing,  etc.
When this is not pragmatic for the
student's needs, a minimum of
two non-major courses are often
substituted. Both approaches are
complemented by theatre courses
relating these concepts to audio
equipment and systems. The
second strategy puts promising
students in work-study and
undergraduate assistantship
posi t ions as maintenance and
repair technicians early in their
educat ion.  This provides a
regenerat ive pool  of  basic
maintenance talent that is led by
exper ienced seniors who tutor
incoming freshman in an
apprentice type relationship. The
resul t  seems to provide a
reasonable foundation of theory
and experience for the entrance
level professional.

The educational process
must provide this technical and
engineering foundation as well as
training in the processes of the
designer and a good measure of
hands-on experiences. The three
educat ional  strategies discussed
above have many implications for
the design of  theatres and,
therefore, for the consultants who
are responsible for those designs.
In the final part of this paper the

implications for the consultant can
be examined.

3 Impl icat ions for
Consul tants

3.1 The Need for Consultants

Given the compl icated
strategies and multiple functions
of the theatres and sound systems
described in the paper thus far, it
should seem obvious that some
outside help is needed to design
sound systems for educat ional
theatres. However, this is not
always the case. Sometimes it is
necessary to just i fy the
consultant 's existence.

Audio has evolved so
rapidly that there are people who
know how the systems work and
what they want them to do but do
not have the engineer ing
background to design and install
the system. Others are very good
at installing the system but do not
have the aesthetic vision to fully
f lush out the needs of  the
institution. It is very difficult for
somebody who works ful l-t ime
doing theatre to keep abreast of
al l  the latest  developments in
theatre sound system engineering.
A consultant deals with these on a
day to day basis and is generally
much more aware of the many
products,  techniques, and
instal lat ions that can be adapted
to the project at hand. A poor
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3.2, .2 Simpl ic i ty and
Flexibi l i ty .

One of the problems that
educational theatre faces that is
uniquely di f ferent f rom the
professional  theatre is the
constantly changing nature of the
users of the system. Typically a
professional  theatre may only
have one or two persons who ever
touch the sound system. By its
very nature educational theatre
sound systems may be handled by
forty to fifty students per year.
The professional theatre expects
that i ts employees are
professional and, indeed, know
what they are doing. Quite the
contrary, the educational theatre
assumes that its students are not
skilled, and expects them to make
many mistakes in their
educational careers. Some of the
students using the system will be
outstanding. Others wi l l  be
mediocre to miserable (keeping in
mind that this is a weeding out
stage in many careers). Because
of this it is important for the
sound system consultant to design
a system that is simple enough for
the weak student and f lexible
enough to chal lenge the most
outstanding.

There are several things the
consultant can do to keep the
system simple yet bulletproof. It
is imperative that anything that
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affects the gain and/or room EQ
structure of central clusters be
locked out. It is generally best to
separate microphone inputs and
outputs on patch panels on
separate patch panels, or at least
physical ly isolated on a single
patch panel. If possible, provide a
separate ampl i f ier  for  every
speaker and avoid patch panels
between the two. If the two must
be patchable,  use a physical ly
different type of connector (e.g.
twist-lock) for these patches than
is used on the patch panel .
Final ly,  normal the s implest
system at the patch bay so that
the less experienced students can
understand and use the sound
system easily.

Even though the system
should be readily reducible to its
most simple form, the needs of
the more advanced student should
be addressed. It is important to
remember that a system that is
r ight  for  one show is not
necessarily right for another. For
these reasons. i t  makes sense to
try to design a system that is as
flexible as possible. As Rolly
Brook put i t ,  "try to design a
system that no director can come
along and ask for something it
can't do."

To do this the consultant
must assess what the biggest need
for this sound system may ever
be. The consultant must then
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3.2.2 Simpl ic i ty and
Flexibi l i ty .

One of the problems that
educational theatre faces that is
uniquely di f ferent f rom the
professional  theatre is the
constantly changing nature of the
users of the system. TYPicallY a
professional  theatre may onlY
have one or two persons who ever
touch the sound system. BY its
very nature educational theatre
sound systems may be handled bY
forty to fifty students per Year.
The professional theatre exPects
that i ts employees are
professional  and, indeed, know
what they are doing. Quite the
contrary, the educational theatre
assumes that its students are not
skilled, and expects them to make
many mistakes in their
educational careers. Some of the
students using the system wil l  be
outstanding. Others wi l l  be
mediocre to miserable (keeping in
mind that this is a weeding out
stage in many careers). Because
of this it is important for the
sound system consultant to design
a system that is simPle enough for
the weak student and f lexible
enough to chal lenge the most
outstanding.

There are several things the
consultant can do to keeP the
system simple yet bulletProof. It
is imperative that anything that
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affects the gain and/or room EQ
structure of central clusters be
locked out. It is generallY best to
separate microphone inPuts and
outputs on Patch Panels on
separate patch Panels, or at least
physical ly isolated on a single
patch panel. If possible, Provide a
separate ampl i f ier  f  or  every
speaker and avoid Patch Panels
between the two. If the two must
be patchable,  use a PhYsical lY
different type of connector (e.g.
twist-lock) for these patches than
is used on the patch Panel .
Final ly,  normal the s imPlest
system at the Patch bay so that
the less experienced students can
understand and use the sound
system easily.

Even though the sYstem
should be readily reducible to its
most simple form, the needs of
the more advanced student should
be addressed. It is imPortant to
remember that a system that is
r ight  for  one show is not
necessarily right for another. For
these reasons. i t  makes sense to
try to design a system that is as
flexible as possible. As RollY
Brook put i t ,  "try to design a
system that no director can come
along and ask for something it
can't do."

To do this the consultant
must assess what the biggest need
for this sound system may ever
be. The consultant must then
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designed by the beginning student
from the ground up. Since this is
also the lowest priority level, the
type of equipment available is
very basic (in some cases, nothing
more than a tape recorder, an
amp, and a pair of speakers).
Seating in these theatres is almost
always limited to less than 200,
many beginning classroom
product ions are staged here,
usual ly wi thout an admission
charge.

In the black box theatre the
student is f irst exposed to the
design and execution of the basic
building blocks of audio systems
for theatrical sound. Since this
type of theatre simulates working
condit ions in many professional
houses ( i .e.  four bare wal ls) ,
students gain practise in writ ing
shop orders and specifying every
detail of the system. This type of
simulation also allows focus to be
placed from the very beginning on
the processes of  theatre (e.g.
rehearsal ,  communicat ions,
director designer relat ionships,
etc.). Indeed, among the four
types of educational theatres, the
black box may be the best training
ground for theatre sound students.

Having gained some
exper ience in a very s imple
theatrical sound environment, the
student is then ready for the next
level ,  the f lexible space/smal l
stage. This is typically a theatrical
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space that can accommodate
arena, proscenium and thrust type
staging. Because of the nature of
the space, very l i t t le sound
equipment should be permanently
installed. It is best to install a
very flexible maze of low level
and speaker level audio l ines
terminatin g at a f ixed audio
control  posi t ion's patch panel
during the construction period
(They are a lot harder to add
later). Amplifiers may also be
permanently mounted, either one
per speaker line or through some
sort of amplif ier/speaker patch
panel. Since this theatre is one
level up from the black box, it
typically makes more use of the
central  equipment pool .  The
theatre typically holds from 100
to about 600 seats, is used as a
showcase for graduate student
productions and there is a small
admission charge.

This second level  st i l l
focuses on many of the basic skills
and techniques of the black box
theatre,  but  now expands the
systems used to a level that is
more typical of many professional
settings. Emphasis continues to be
placed on the processes of theatre
and on fundamentals,  but  now
there is l ikely to be a paying
audience involved. and attention
begins to focus more on the
quality of the finished product.
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presented to the pubiic at very
reasonable prices.

As the largest of the four
theatres, this type of theatre also
has the most demanding
equipment needs. It  must be
capable of handling the faci l i ty
demands of all sorts of touring
shows that transport their own
equipment: Broadway,
pop/rock/classical music, dance,
lecture, etc. Simultaneously i t
must have a ful l  complement of
the highest quality sound systems
to handle conferences, special
events and touring shows that do
not carry their own equipment, as
well as a diverse range of in-
house productions. Almost all of
the equipment in this installation
is fixed, and the house is usually
staffed by members of IATSE
(Internat ional  Al l iance of
Theatrical Stage Employees).

The size of the houses very a
great deal. An arena may hold
anywhere from 7,500 to 18,000
seats.  whi le a road-house
environment may hold between
2,500 and 7,500 seats. Admission
prices vary ,of course, in relation
to the act. Many groups within
the institution will book a series of
events and offer these events on a
season ticket basis.

At first glance, there does
not appear to be any place for the
theatre student in the road house
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environment. A touring show
comes in with very specif ic
requirements. The in house crew
must be experienced and versatile
enough to handle all areas. They
may work well over 150 programs
a yeat. In this environment there
is no time to train students.

However, there is a mutually
beneficial relationship that can be
developed here.  Almost al l
tour ing shows and in-house
product ions require addi t ional
stage hands above ihe normal full
time staff. These stage hands are
usually hired from a pool of paid
student help. It seems likely that
the highest quali ty students wil l
be f  ound in the theatre
department. The educational
institution now has an inexpensive
and readily available talent pool,
and the theatre student has a
f lexible hour job ( that  usual ly
pays better than other student
jobs). Even more important, the
student is constantly exposed to a
myriad of shows, each bringing in
a different sound system. This
exposure and the potential for
networking often give the student
new possibi l i t ies for professional
employment. Some students
serve an apprenticeship that leads
to more responsibility in the large
hall or acceptance into the IATSE
union. In the ideal university
structure. the heads of different
areas (e.g.  chair  of  Theatre
Department and director of the
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3.2.5 Current Controversies
and Their  Relat ion to
Educat ion

One of the first and most
disastrous cuts that gets made in
the sound equipment budget is
the money f  or  a separate
production room. It seems to be
the one thing that the consultant
is least likely to get, and the one
thing that people in educational
theatre clamor for the most. Tom
Mardikes,  who teaches theatre
sound at  the Universi ty of
Missouri states that it is the most
important thing: YOU N{UST HAVE
A STUDIO. It is one area that
separates inst i tut ions that have
viable theatre sound programs
from the rest.

About the only similari t ies
between a sound system for a
theatre and a sound system for
audio and music production is that
they both involve sound. There
are very few similari t ies after

away a part  of  the sound
equipment budget, battle for some
appropriate real estate (e.g. a
separate room) and start an audio
production facility. If a separate
space is not dedicated to audio
product ion at  the outset,  and
audio production is shackled to
the sound booth, there is l i t t le
chance that the situation will ever
change.

Another compromise that
bears scrutiny is joining forces
with other departments in the
inst i tut ion and developin g a
separate shared audio production
faci l i ty as well as maintenance
and repair faci l i t ies. There is a
word of  caut ion surrounding
shared facilities. however. The old
cl iche'  that  "Pol i t ics in the
University are so vicious because
the stakes are so small" applies
here. It is very difficult to get
departments in an educat ional
institution to work together, and
even when this has been
accompl ished successful ly,  the
next administrat ion can easi ly
come along and destroy the
relat ionship.  The best solut ion
appears to be to either choose a
head for the facility that has an
appointment that is spl i t  between
the departments involved (and
thus administrates in a neutral
manner), or to locate the faci l i ty
under the administrat ion of  a
neutral department (the Center
for Instruct ional  Services at

th at . The mixer lavout.
monitor ing,  tape recorders,
acoust ics,  and just  about every
part  of  the system are very
different. Failure to address this
key point wil l  almost certainly
hinder sound score designs to the
point of mediocrity.

There are compromises that
can be made that are acceptable.
The f irst alternative is to sl ice
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had transports that are able to be
silently started. Given similar
needs in the radio industry, it is
strange that no professional tape
recorder manufacturer has
addressed this issue in the $2,000
-$2,500 price range.4 The advent
of digital tape machines and
samplers promises to solve this
problem once and for all (as well
as searching and cueing). In the
meantime the solution seems to be
to either locate the mixer in the
house and a tape operator in a
booth or put the mixer in an
enclosed booth and try to feed the
program electronical ly to the
booth. The first solution does not
emulate professional practise well
(the added expense of a tape
operator is seldom justifiable in a
professional  set t ing),  and the
second does not allow the board
operator to hear the show as the
audience does. For intricate sound
board operation, however, the
sound board operator must be
able to hear the show as the
audience hearts it.

On another front. it is often
said that there is no such thing as
stereo in the theatre. A realistic
stereo perspective can only be
achieved for a very small fraction
of the audience. Dan Dugan, who
is one of the early pioneers of
theatre sound score design, has
put this argument into perspective
quite nicely. He argues that a
realistic spatial perspective is not
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necessar i ly  the object ive.
Although the imaging will not be
"correct ,"  there wi l l  be an
expanded spatial perspective for
virtually every seat in the house,
and this alone just i f ies the
existence of  stereo ( including
distr ibuted front)  speaker
systems.

In all of the three previous
controversies it is important for
the consultant to identify the real
concern that under l ies the
superficial arguments. In all three
cases, the underlying concern is
the battle for real estate. There
must be a separate room for an
audio production faci l i ty, the
sound board takes up income
producing seats in the house, and
the distr ibuted front speaker
system takes up precious space on
the proscenium. The best
arguments the consul tant  can
make in these cases almost always
point to the need to provide the
most functional theatre space in
which sound and sight are given
equal attention.

Another ser ies of
controversies that needs to be
addressed for the educat ional
institution the separation of audio
systems. In a landmark paper
published in 1972, I)avid Klepper
details the many types of separate
systems required in theatres.5
Examples are givcrr in specif ic
instances where cclrrrpromises on
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This paper has attemPted to
provide an in-depth discussion of
very real differences between
designing a sound system for a
professional  theatre,  and
designing a sound system that
must work within the structure of
an. educational institution. Several
key concepts have been traced
throughout th is paper:  l . )  the
di f ference between money in
professional theatre and time in
educational theatre; 2.) the need
f or e duc at i  on al  the atre s to
emulate pract ises of  the
professional theatres; 3.) the need
for the consultant to work within
the staff ing constraints of the
educational institution; and 4.) the
need to specify a system that is
future oriented. It is sincerelY
hoped that th is paper wi l l
contr ibute to an increased
understanding of the role of both
sound and education in theatre,
and that the resul t  of  th is
increased understanding wi l l
mani fest  i tsel f  in a better
professional theatre in the future.
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