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We’re Excited to Be Working With You!
Many thanks for contacting TMS about the sound system requirements for your church.  The communication
of God’s Word is very important to us, so much so that the only consulting jobs we accept are those with
churches.  We’ve been working specifically with churches since 1981, and we’ve stayed true to our objective
of Communicating Technical Excellence to the Church since framing that concept in 1987.

We offer computer-aided sound system design using the EASE (Electro Acoustic Simulator for Engineers)
software for fast design choices and good documentation of the job.  It also allows us to graphically illustrate
to you how smoothly our proposed sound system will cover every seat in your sanctuary.

To further investigate the sound system design and the acoustics of your room, we use the companion EARS
software to prepare auralizations for specific seats in your sanctuary.  An auralization is a computer simulation
that allows you to actually listen to what it will sound like in a particular seat before the room is even built or
before the sound system is installed.  All system equalization, balancing and any required signal delay settings
will be confirmed with TEF analysis, and your owner’s manual will include TEF documentation of the results.

Our Background
I’ve enclosed a copy of my resume to give you some insight into my background as a musician, as a recording
and live sound engineer, as a church staff member, and as a design/build contractor.  That diverse background
has proven to be a tremendous advantage to me in the consulting work that I do today.

In addition to my work as a consultant we have an active ministry outreach to church technical support team
volunteers and staff throughout the world.  Our Soundcheck Magazine web site carries articles and tips on
how to improve the quality in all areas of technical support ministry in the local church, especially audio,
video, lighting, and staging.  If you’d like to gain even more insight into my perspective on church sound, just
read a few of my articles found on this web site.  Or grab a copy of the Yamaha Guide to Sound Systems for
Worship.  I wrote three chapters in that book: Chapter 1 – Why a Church Needs a Sound System, Chapter 2 –
Where & How to Buy a Sound System, and Chapter 13 – Sound System Operation.

Our ChurchSoundcheck Discussion Group is a very active email communication link to hundreds of members
in the US and throughout the world.  We are constantly amazed to see where some of our members come from.
By the way, we heartily recommend that everyone in your tech support team become a member of our discussion
group.  If someone on your team has a question about, for example, the best way to mic your choir, they’ll
receive several responses before the day is out.  It’s a wonderful blessing to be involved with.

Our Work Starts With a Simple Questionnaire
Your technical support needs are unique to your situation.  The sound system that will serve those needs and
deliver on its promise requires a unique design as well.  In order for us to truly understand your needs, our first
step is to get to know y’all a little better and gather some basic technical information.

Our approach is to meet with those individuals in your church who have a handle on your sound system needs.
That may include representatives from your worship team, the worship leader, music pastor, of course the
technical support team, head usher, senior pastor, and the sound committee.  We have developed a questionnaire
specifically to help those individuals communicate certain details to us.  We’ll take their comments along with
the input we gather in meetings with your committee and start the design based on that information.

In other words, you expect your new sound system to deliver a sound quality that you already hear in your
mind.  It’s up to us to understand those objectives and to then design a system that will live up to those
expectations without breaking a sweat and with room to spare.  It may take some effort on your part and ours
to arrive at a meeting of the minds, but I think you’ll agree that it’s well worth the effort for both of us to
engage in this initial task.  And I think you’ll find that the process is helpful for your church as well because it
forces the team to think things through methodically and possibly even consider issues that they had not yet
thought of.
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Our First Visit to Your Church
Once we have the results of those questionnaires we would like to attend one of your worship services so that
we can experience it firsthand.  We have the knowledge, the equipment, the ability and the experience to
design a very capable system without ever setting foot in your sanctuary.  However if it is possible, we would
very much appreciate the opportunity to enjoy one of your worship services for ourselves before we move
ahead with the design.

While we are there we will plan to meet with those individuals who shared their input through the questionnaire.
It is also very helpful to meet the key members with whom we will be communicating throughout the course
of this project.  We want to be absolutely certain that we’re all headed in the same direction from the start.

If this new sound system is to be installed in an existing facility, then while we’re on site we will take some
acoustical measurements with our TEF acoustical analyzer.  That acoustical data will be very helpful to us as
we develop the computer model of your facility and begin the design of the system.

We will need key architectural data in order to develop an accurate acoustical model, so we’ll be asking you
for a copy of the most current set of architectural drawings along with a DXF computer file of the floorplan.

Then You’ll Receive a Summary from Us
Shortly after those initial meetings you can expect to receive a written report from us summarizing all of the
decisions that have been made up to this point.  In effect we’ll describe to you what functions you’re asking the
sound system to deliver, the level of quality and complexity we heard you ask for, and a rough idea of what we
think it’s going to take to get there.  If the Church needs a rough budget to fit into the overall plan, we’ll do our
best to provide one at this time.

Balancing Technical Excellence with The Budget
We assume that you’ve chosen TMS as your consultant on this project because of our reputation for designing
first rate sound systems that can be delivered at a reasonable budget, and because you share our belief in the
importance of technical excellence in every worship service.  So would it surprise you to learn that our preference
is to design your sound system without knowing a budget figure up front?

Think about it.  Do you really want me to design the sound system you’re going to use in your worship
services for the next ten to twenty years based on a budget figure that a committee has pre-determined without
any knowledge of sound system design?  Or do you want us to design a system that precisely matches the
needs that you’ve expressed to us at a level of quality that will bless the Church?  This may not be true in your
case, but we’ve seen churches hand down ludicrous budget figures with no understanding or regard for the
task itself, and then wonder for years afterwards why they have such miserable sound quality.

Why not do it right the first time?  Not long ago we were invited to design a new sound system for a church that
I’d wanted to work with for several years.  They had a miserable sound system and I’d been praying for the
opportunity to design its replacement.  Well, that day finally came and as I was visiting with the music pastor
– a good friend of ours – he admitted to me that they had made a huge mistake in purchasing their first sound
system.  They made their decision at that time based on price alone, and had lived with terrible sound for the
next eight years until they finally couldn’t stand it anymore.

We choose products that we personally would enjoy working on.  Working on some really great equipment has
spoiled me over my career, and my tendency is to choose the best products I know of.  However, I also
approach designing a system like it was my money we were spending, and therefore I have a stubbornly
practical side of me as well.

If it turns out that the system we have designed is beyond the budget realities that your Church is dealing with,
then we’ll work with you to “value engineer” it back into line.  You should realize that I worked in a church for
eight years.  I understand firsthand that the audio team isn’t the only ministry asking for money.
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My job as your consultant is to be your advocate in this process.  Part of that task is to explain to you what
you’re giving up if you delete this or that piece of equipment from the project.  Another part of that task is to
be sure that the important stuff – like the quality of the main loudspeaker system – isn’t diminished in the
process.  Instead, we’ll make changes in the equipment that can be added later on, like better quality microphones,
compressors and effects devices, a bigger and better mixing console, and so on.

Arriving at the optimum balance between technical quality and financial stewardship takes experience, and is
an area we are totally comfortable in working through with you.  As much as it hurts me as a sound engineer
to say this, I’ve worked in enough churches to know that the typical church congregation probably won’t hear
the difference between a $60,000 console and a $16,000 console.  I will.  Your sound team will!  Your musicians
will, and a select few staff members or individuals in your Church will.  But the average member of your
congregation probably won’t.  So the question comes down to where to invest the money.  As your advocate in
the process I’ll lead you to that point and help you make an informed decision.

We realize that it is important to the church administration to have a budget figure for the sound system as soon
as possible because they’ll be establishing budgets early on in the building project.  At the same time, I’m sure
that you would agree with me that choosing an arbitrary budget figure hurts everyone in the long run.  Your
bringing us onto the project early on will let us help you avoid that problem and approach the sound system
side of the project with wisdom.  Allowing ample time to prepare a carefully thought-through equipment list
now will pay huge dividends later on – every time a microphone is turned on.

Designing Your Sound System
Any sound system design consultant who has been in the business for very long will know within moments of
walking into your sanctuary what kind of sound system it’s going to require to meet the needs you’ve expressed.
I can stand in a sanctuary and literally hear in my mind what the finished result will sound like, before I pick
up a pencil.  I can poll through my experience and knowledge of several different products from several
different loudspeaker manufacturers and hear what each of them would sound like in your auditorium.

As soon as you’ve contracted TMS to be your consultant, it becomes our task to prove it to you, to the sound
contractor who will be installing it, and frankly to ourselves.  So as soon as we have your architectural drawings
in our hands, we’ll set out to build an acoustically accurate computer model of your new sanctuary.  And then
we’ll start trying my ideas for loudspeaker choices.

I started out doing sound system designs the old fashioned way – with a pencil, a ruler, a protractor and a
calculator, along with stacks of reference books and equipment literature.  I got along fine that way but it sure
did take a lot of time!  I still have those tools of course, but we’ve managed to speed up the process quite a bit
by using a computer to do the number crunching for us.

Just as with any other computer-aided design package, the data that the software reports back to the user is
only as good as the design itself.  It doesn’t choose a loudspeaker for us, and it doesn’t tell us where to place
it or how to aim it.  What it does offer is immediate feedback on my design choices.  If I choose to place a
particular loudspeaker at a particular location in your sanctuary, and aim it in a particular way, it will show me
what the resulting coverage will be at every seat in the auditorium.  If I change the aiming just slightly, it will
immediately show me the impact of that change.  If I change to a totally different loudspeaker, it will show me
the impact of that change instantly.  My point is that it requires input from a knowledgeable individual
experienced in sound system design done the old fashioned way.

As I mentioned earlier, the computer program we use is called EASE (Electro Acoustic Simulator for Engineers).
It was developed behind the Iron Curtain by Dr. Wolfgang Ahnert to make acoustical studies of opera houses
and music theatres in Germany.  After the fall of the Iron Curtain, Harro Heinz brought it to the pro audio
market.  His company, Renkus-Heinz, is based in Irvine, California, and is one of the foremost loudspeaker
manufacturers in the world.  When the computer model is built according to the architectural drawings, the
accuracy of the EASE software for revealing potential problems with a design is absolutely amazing.
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Figure One is simply an EASE wireframe drawing of a church in McDonough, Georgia, but it will give the
reader a glimpse of what I’m describing here.  The more I’ve worked with the EASE software in doing sound
system designs for churches, the more I’ve come to trust what it’s telling me.  Every person who designs sound
systems for a living learns something new on every project.  We hopefully always affirm that our design
approach was the right one, but we usually learn something not to do as well.  Anyone who won’t admit to that
is either not being completely open with you, or they’re not being honest with themselves.  It’s just the nature
of the process.

Listening to the installed system do the job I designed it to do is one of the fulfilling moments I have as a
consultant.  I’ll walk the room to check the coverage and take note of any problem areas.  Each time I’ve done
a design with EASE and then walked the room listening to the installed system, my system has delivered
exactly what EASE showed me it would.  The accuracy of the EASE model is remarkable!

That process has taught me to believe what EASE is telling me.  There were a handful of times early on in my
work with EASE when, if I saw a small problem in the model at some particular seating area, I didn’t take the
steps to resolve it.  The cost to fix that problem didn’t seem to be warranted, so I would just “hope” that it
wasn’t too bad.

But when I walked the installed system, and went over to check that “problem” area, guess what – there it was.
I could hear it.  And I’d point it out to my client to see if they were interested in spending the additional money
on equipment to resolve that issue.

Modeling your auditorium with the EASE software can take anywhere from one long day to several days.  It
depends on how complex the architecture of your room is.  I start with the floor plan and an architectural rule,
measuring each point and then transfering that data – point by point – to the computer model.

Figure One
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Can you see why building a computer model might take quite a bit of time?  Some of my simplest room
models involved around 80 vertices and 60 faces, and yet I’ve done more architecturally complex sanctuaries
that required more like 800 vertices and 600 faces.

Why bother?  Yes, it is a lot of tedious work, but I’ve been taught that any job worth doing is worth doing right,
and I won’t settle for second best.  I’ve watched other consultants and design/build contractors take short cuts
and do designs with more of a “shoot from the hip” approach and that bugs me.  I just don’t get it.  My inner
need for perfection won’t give me peace in using that kind of approach.  In fact I coined an acronym to
describe that philosophy and included it in one of my chapters of that Yamaha book:  the LAR factor refers to
the individual who uses the Looks About Right approach to sound system design.

Developing an acoustical model of a church sanctuary combines art with science.  There comes a point where
excruciating detail won’t yield any significant improvement in the accuracy of the model, and yet that extra
detail will require significantly longer calculation times in later post processing of the data.  After working
with EASE since 1993 and doing well over 100 acoustical models, I’ve learned when to draw that line.

What EASE Will Show Us
I mentioned earlier that we will use the EASE models to graphically illustrate to you the capabilities of the
sound system we have designed for you.  One of the most important issues for churches is for the sound system
to have a smooth coverage over all of the seats in their facility.  Well of course it is!  So many churches have
sound systems that deliver such poor coverage that they begin to wonder if it’s even possible.  Yes it’s possible!
And we can prove it to you.  Take a look at this:

Figure Two is an EASE graphic showing the coverage of one of our sound systems.  In fact this one is in that
same church sanctuary you saw in Figure One.  You’re looking at the floorplan of the sanctuary, with the main

Figure Two
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seating areas in the middle, and the upper balcony seating areas offset above that. The main stage and drama
platform are shown at the bottom right of the graphic.  The balcony in this church does hang over the main
seating area by a few feet, so I’ve offset the graphic to show the coverage more clearly.  This graphic shows the
coverage at 2 kHz.  We can choose to examine the coverage at twenty-one different frequency centers from
100 Hz to 10 kHz.

The colors are an indication of how loud the sound could get if the system is operated at full volume.  By the
way, the coverage you’re looking at only takes into account the Direct Sound from the loudspeakers.  By
comparison, we can also view the Total Sound (Figure Three), which includes the direct sound as well as the
reverberation in the room.  The Direct Sound coverage maps are a bit scary to look at because they show
exactly how the loudspeakers interact in the room at those frequencies.  They also show what we would
measure with a highly accurate tool like the TEF analyzer.  The Total Sound map is more like what a person
would hear in the room, and what would be measured with a Real Time Analyzer.  But from a design standpoint,
the Direct Sound is more descriptive.  It will quickly reveal any problems with the design, as compared with
displaying the Total Sound which can easily hide those problems.

We can also examine the predicted intelligibility of the system by looking at the Articulation Loss of Consonants
(%ALCONS).  In the US, the statistically most important frequency to consider for speech intelligibility of a
loudspeaker system is 2 kHz.  Interestingly, in Europe they do intelligibility analysis at 1 kHz.  A room with a
%ALCONS rating of 1% or 2% is considered to have excellent intelligibility.  At a value of 15% or higher,
communication would be considered unintelligible.  Have you ever been in a large, highly reverberant
gymnasium, maybe even with the HVAC system running, and had trouble understanding what a friend of
yours was trying to say standing just a few feet away from you?  That auditorium had a poor %ALCONS rating.

Figure Three
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Figure Four shows the expected intelligibility (%ALCONS) for this example sanctuary.  There are additional
factors to be considered beyond just the sound system, such as ambient noise, and we take those issues into
account during our design phase – in part by considering the Articulation Loss of Consonants.

It should be apparent from this conversation that choosing the right loudspeaker for the job involves more than
simple preferences for Brand X loudspeakers over Brand Y.  It may turn out that Brand Z is actually the
optimum choice, and our analysis will quickly lead us to the appropriate solution.

I don’t want to mislead you.  As I mentioned earlier we have literally hundreds of loudspeakers in our database,
and I’m certainly not going to waste your money trying every possible variable in your design.  The process
does require firsthand knowledge and experience with a wide range of devices, and we work hard at staying in
touch with manufacturers and listening to loudspeakers that are appropriate choices for our clients.

One thing you’ll find about TMS is that we’re very flexible – almost to a fault.  If your Senior Pastor or sound
committee has expressed an interest in a particular loudspeaker or manufacturer, we’ll be delighted to include
it in our design.  We are confident in our abilities as a design firm, so requests like that don’t bother us in the
least.  After all, our analysis may narrow the choices down to a handful of loudspeakers that appear to perform
very well, suggesting that any one of them could be used with excellent results.  If one of those loudspeakers
is on your short list of preferred devices, we’ll certainly take that into account.

Hopefully this description of the EASE software gives you a better idea of the capabilities of the software, and
what that means to your project.  You’ll know what to expect before the sound contractor hangs the first
loudspeaker.  And the insight I’ve revealed to you here is just the beginning.  There are far more powerful tools
built into the software that I use on a regular basis to ensure the accuracy of my designs – of your design.

Figure Four
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Other Issues to Consider
• We will be working with your architect throughout the project to ensure that the acoustics of the space are

conducive to a good worship experience, and that the loudspeaker system is attractively implemented.

• We will prepare a list of electrical specifications and then work with your electrical contractor to be sure
that the system has clean AC power, and that the appropriate conduit runs are made.

• Of course my background as a musician means that I will be especially careful to design a stage monitor
system that your musicians will enjoy working with.  And my experience as a live sound engineer will
prompt me to be sure that the stage monitor system does not spill unnecessarily into the main congregation
seating which would degrade the sound in those areas.

• We will document the system and develop a specification which can then be sent out to capable sound
contractors for bid.  We will also help you find that contractor to install the system, and then work closely
with that contractor throughout the installation to ensure that the system is installed as we intended.

• Finally, if the Church prefers, we can oversee your in-house volunteers as they do the installation themselves.
There are a number of issues to consider in this regard, and such a project should not be taken on without
the conviction to see it through.  But such a process can save the Church a considerable amount of money
overall, so if that is your preference please don’t hesitate to ask.  We’ll give you an idea of what is involved
in such an endeavor, and help you determine if your church volunteers can finish the task successfully.

If this is the approach that you prefer to take, please rest in the knowledge that it can be done.  Every
church we have worked with that wanted to do the installation themselves now has a successfully installed
sound system to enjoy.  They know where every scrap of wire goes, they know exactly how the system is
put together, and that bolsters their confidence in its operation.  One strong side benefit of this approach is
that your team will take ownership of the system more quickly than they would if someone else does the
install and just hands you the keys.

Backing Up Our Claims
We know that you’re going to enjoy listening to the final results of your new sound system.  Still the job
wouldn’t be complete without offering you proof that we’ve done what we said we would.  And frankly, we
want to be sure that our system has been installed as we intended.  So once the system is installed and operating
we will confirm that the sound contractor has done the work properly, and then voice the system.

The voicing process involves balancing the loudspeaker system(s) for uniform loudness, setting any required
signal delays, and adjusting the system equalizer for a smooth system response using our TEF acoustical
analyzer.  Upon my return from this trip we will provide you with TEF documentation of the results.

We use both TEF and Smaart Pro for acoustical analysis, and we may include documents from both.  The TEF
analyzer is really the premier acoustical measurement tool in the pro audio industry, and is used by all serious
consultants and sound contractors.  Smaart Pro has also gained tremendous popularity since its introduction in
1995 because of some unique capabilities.

I’ve been using a TEF analyzer since 1988, and I was on staff in the TEF Products Division of Crown
International for a year.  My title at Crown was TEF Products Specialist, which means that I handled most of
the technical calls for troubleshooting help, as well as the sales calls.  I also demonstrated the TEF at industry
trade shows, and served as an assistant in teaching the TEF workshops.  I worked there until Crown sold the
TEF analyzer technology to GoldLine in 1997.

TEF stands for Time, Energy and Frequency.  These are the three parameters that we are interested in studying
as we consider the performance of your sound system or the acoustic environment of your sanctuary.  The data
in the previous three graphs was gathered with a TEF analyzer using a measurement technique known as Time
Delay Spectrometry (TDS).  The test signal is a swept sine wave.
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Energy-Time Curve
(Arrival of energy in time – no frequency information)

Frequency Response Curve
(Frequency response of direct energy arrival from one loudspeaker)

Direct Sound Arrival

Significant Reflections
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Here’s a room with an interesting problem.  This is the Energy-Time Curve (ETC) of a “gymnatorium” with very little

in the way of acoustical treatment (i.e., painted concrete block walls, sealed concrete floor, although they did have some

Tectum laid flat in the ceiling). The test mic is roughly one-half of the way back into the room, a few feet to the right

of the center line.  Remember that we would prefer to see one clean spike at the start of the display, indicating a clean

arrival of the energy from our loudspeaker.  Instead, there are three spikes of almost identical amplitude!  Any guesses?

You’ve probably heard a room like this.  The first spike is of course the direct sound arrival.  The second tall spike is

the slap off the back wall at about 100 ms later in time.  The third tall spike is the arrival of the same energy, this time

off the front wall yet another 100 ms later.  Way cool, eh!?!  Talk about intelligibility problems.  The %ALCONS of this

room measured 12%!!!  That  would be funny if it weren’t so pathetic.  A %ALCONS of 15% or greater is considered

unusable for communication.  An additional modest investment in acoustical treatment is clearly warranted in this

room, and would make the corporate worship experience much more enjoyable.

Direct Sound Arrival

Significant Reflections

An Energy-Time Curve of a really bad-sounding auditorium.
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The first graph on page 11 is an Energy-Time Curve.  It displays the Magnitude in decibels on the Y-axis, and
Time in milliseconds on the X-axis.  There is no frequency information displayed.  I’ve marked the arrival of
the Direct Sound (the energy from the loudspeaker arriving on a direct path to the test mic).  All other arrivals
are reflections from the ceiling, side walls, the floor, a balcony face, and so on.  The art of understanding the
display is in determining – usually empirically – where the significant reflections are coming from.

The second graph on page 11 displays the Frequency versus Magnitude, from which we can see the frequency
response of the device under test.  The data is gathered in a window of time which allows the user to zero in on
the arrival of the direct energy, to the exclusion of room reflections and the reverberant field.  If we were to
allow those reflections to enter into the measurement, the display would likely show massive phase cancellations
due to the interaction of the direct sound and those early arrivals.

Since all an equalizer can do is affect the signal going to the loudspeaker in the first place, the most logical way
to voice a sound system is to first examine only the direct energy arrival.  The power of the TDS (Time Delay
Spectrometry) measurement technique used by the TEF analyzer comes from this ability to window the
reflections out of the data, thereby allowing us to examine the response of just the direct sound arrival.

The TDS technique has a number of advantages over FFT or RTA measurement techniques.  One such advantage
is its inherent noise immunity.  When we do our testing in your auditorium we will ask for quiet.  That is
primarily so that we can communicate and go about our work in peace.  I’ve used TDS in auditoria with
significant ambient noise, like someone using a loud vacuum cleaner, with no degradation of the test data.

Page 12 describes what we might call a hostile acoustic environment, and is provided here to underscore the
power of the TEF analyzer for the work we will be doing for you.  The gymnatorium featured there is also a
church sanctuary, and the church uses a contemporary style of worship with a rhythm section and vocalists.  In
fact I was the sound engineer for a worship night there with Alvin Slaughter a few years ago.  Quite an
experience!  Imagine mixing a contemporary worship service for over 1,000 people with not only a sound
system that was marginal at best, but in a room that had strong slap echoes on the order of 100 ms to 200 ms!
I measured the %ALCONS in that room at 12%, and it truly was one of those rooms where you had difficulty
understanding someone speaking to you standing just a few feet away.

Training
As part of our complete package of designing and overseeing the installation of this sound system, TMS will
provide a training seminar specifically prepared for the Church’s technical ministry so that we can be assured
that your new sound system will be operated properly, and that the Church is using it to its fullest potential.

It is our desire to not only design and install a great system for your church, but to also have an impact on your
sound team.  The fact that I have taught over 3,000 church sound team volunteers in the past several years,
along with our ongoing ministry efforts through our ChurchSoundcheck Discussion Group and web site simply
underscore our commitment to educate and encourage church tech support teams worldwide, including yours.
We typically schedule this training period during the installation phase, preferably before your first worship
service with the new sound system.

Want to know the biggest mistake many churches
make when installing a new sound system!?!

Waiting too long to hire their sound system design consultant!

It’s unfortunate when it happens, but we have seen many churches make the mistake of contracting their sound
system consultant way too late in the process.  One church we talked with was literally moving the pews into
their new sanctuary when someone stopped to ask the question “What are we going to do about sound?”  The
solution they came up with on their own sounded miserable, and after living with the problems for a couple of
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years they finally called us in to help them fix it.  In the end it cost them a lot more money than it would have
had they just called in a consultant to start with.

When should you hire your sound system design consultant?  Preferably at the beginning of the conceptual
design phase, before any major decisions have been made in regards to the room layout.  That puts us in the
best position to save you money.

Too many churches look at hiring a consultant as an
expense when nothing could be further from the truth.

In most cases we will save your church enough money to more than pay for our services simply by using our
knowledge and experience to show you the right choices.  And if you hire us early enough, we’ll save you even
more money by helping you avoid the inherent change order costs from both your architect and contractors.

“But we’ve already got drywall going up – now what?”  If that’s where you’re at, don’t panic.  You’re not too
late to hire a consultant.  We’ll still be able to deliver the kind of sound system you want, but you’ll really be
making us earn our keep at that point.  And it could mean that the installation is going to cost a bit more money
as well.

For example, if the drywall is going up that usually means that getting wire from point A to point B will be
more difficult, the cost of installing conduit will go up dramatically, and hanging the loudspeakers will be
more of a challenge.  Hopefully we can accomplish all of those objectives and still find a good listening
location for the house sound engineer, find an air conditioned room for the amp racks, get clean technical
power (AC) everywhere it needs to be, and so on.

Not only that, but if the drywall is already going up that often means we’re in what we call damage control in
regards to the acoustics.  Hopefully your architect has done a marvelous job of dealing with the acoustics
issues of your facility, but the reality is that most architects have little or no training in acoustics or in sound
system design as it relates to the acoustics of the room.  The facility will look wonderful, but the sanctuary
itself may not sound as good as you expect it to.

If that’s the case, it’s really not their fault.  Traditionally the acoustic design is created by another consultant,
perhaps working alongside the architect.  Today it’s becoming more common for the sound system design
consultant to provide the acoustics details either from someone on his staff or through a professional relationship
with an independent acoustic consultant.

We know consultants who won’t even accept a job if they can’t get in on the very early stages of the building
design.  Indeed it is a challenge, but we enjoy a good challenge – so call us anyway.  We’ll roll up our sleeves
and help you get through it.

How many churches do you know who are on their second,
third, or fourth sound system – in ten year’s time?

How many churches do you know who are on their second, third, or fourth system – in ten years’ time!?!  That
doesn’t have to happen!  By contracting with TMS during the concept phase, or even before the conceptual
drawings are started, we can potentially save your church thousands of dollars in the long run by helping you
avoid several costly mistakes in the first place, and by showing you how to install the right system that will fit
your needs and your budget – the first time.

Twisting Your Arm
Obviously we want to be your consultant on this building project, or else we wouldn’t have taken the time to
prepare and send this document to you.  So please consider our strengths as you choose where your sound
system design is going to come from.  First off, you should realize that we work only as a consultant, not as a
dealer.  We don’t have a single box of equipment stuck in a warehouse that we need to get rid of, ‘er, sell you.
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Most of the top sound system design consultants use pretty much the same computer software, and have all
studied from the same textbooks and attended the same workshops.  So the difference is going to be found in
their individual backgrounds and experience they have to draw from.

We have been consulting with churches since 1981, and have been doing sound system designs since 1987.  I
think you’ll find that my background brings a unique blend of experiences to bear for you.  I played as a
professional musician for many, many years.  That experience on the other side of the microphone is incredibly
valuable to me in my consulting work and to you on this design because it allows me to truly understand the
needs of your musicians and worship singers.  I was at the house mixing desk at Grace Church in St. Louis a
few years ago during a Saturday rehearsal with the worship team when the band leader and arranger, Billy
O’Dell, walked over to tell me that he was going to do an eight bar saxophone solo on the second chorus.  This
was the first time Billy and I had worked together so he didn’t know much about my background.  As he turned
to go back to the stage he looked at me to ask “Do you know what ‘8 bars’ is?”  I smiled quietly and said
“Yes!”  The next morning, as Billy walked on stage to get ready for our Sunday morning soundcheck he found
a photocopy of my Bachelor of Music degree from the University of Miami – one of the top jazz schools in the
country – sitting on his music stand.  He got a big laugh out of that, and to this day still smiles when he thinks
about it.

Another strength that my music background affords me is my knowledge of what things should sound like.  I
have performed in a wide range of musical groups including stage bands, concert bands, marching bands, jazz
quartets, nightclub groups, and rock & roll groups.  I’ve played tenor sax, alto sax, flute, organ, lots of grand
pianos, and electronic keyboards.  When I worked with the now ancient ARP synthesizer, I studied for a month
in Boston with Jim Michmerheizen, the man who wrote the owner’s manual.  I’ve performed in all sorts of
venues from tiny little music rooms to outdoor concerts to 5,000 seat gymnasiums.  I even sang backing vocals
and lead vocals in some of those rock groups.  And while I’ve never had time to join a church choir, I’ve been
in hundreds of choir rehearsals both in choir rehearsal rooms and on stage, I’ve recorded many, many choirs,
and I’ve successfully provided sound reinforcment hundreds of times for choirs.

All that to say, I know what most instruments and vocals are supposed to sound like because I’ve sat next to
them listening for literally hundreds of hours as they’ve been played and sung.  As I apply my knowledge of
the technical side of recording techniques and in particular my understanding of microphones – I did get the
highest grade in my class on microphones y’know – I have over 35 years of music experience to draw from.

Of course, even though I no longer play music professionally, I’ve never lost my love for music.  I know a lot
of church sound consultants, and I’ve never once seen a decent stereo system in any of their homes.  So I feel
somewhat approved to know that we don’t have a good stereo at home either.  It’s as though we’re so used to
hearing phenomenal sound that we can’t bear to listen to mediocre sound, and I guess none of us can afford to
buy a phenomenal home stereo system so...  Don’t you feel sorry for us!?!  Just kidding.  And if the Christian
music concerts weren’t as loud as they are these days we would still attend, but I have to be a good steward of
my hearing so we just don’t go.

As a live sound engineer I’ve worked in very small churches and very large churches.  The greatest single-day
brain switch for me was to mix the Worship International team with Marty Nystrom leading worship in a 100
seat prison chapel northeast of Orlando, Florida with a twelve channel console (of which 4 channels weren’t
working), then pack up and drive over to Lakeland and setup to mix in the 10,000 seat Carpenter’s Home
Church that evening on a pair of 32 input consoles, with a separate monitor mix desk.

I learned many of my recording techniques from my teacher at the University of Miami, Bill Porter.  Bill was
Elvis Presley’s engineer for many years, and recorded all of the early Everly Brothers’ hit songs, Roy Orbison’s
Pretty Woman, Boots Randolph’s Yakety Sax, and did a lot of work for Chet Atkins.  In fact I came back to the
spring semester a week late one year, and had trouble finding a place to stay.  Bill offered to let me stay on his
couch “for the weekend”.  I ended up living at his place for almost the whole semester.
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This was back in the days before I was saved, and Sunday mornings would often consist of listening to old
gospel albums that Bill had recorded.  What an experience that was, to be able to pick his brain about how he
recorded this and that, and how he got those sounds.  I thank God to this day for that opportunity.  Many would
have given anything to have had that opportunity, but it just happened to me.  Obviously God was looking out
for me, preparing me for this day even when I was wandering around searching for Him.

That experience and God’s hand on my life brought me into situations where I got to record the albums that got
Tom Brooks noticed by Integrity Music.  Integrity had released one album of their Hosanna series when they
heard what we were doing at Grace Church.  They liked it so much that a few of their early releases were
actually albums we had recorded at Grace.  All we did was overdub Kent Henry as the worship leader, and
remix the project for Integrity.  The rest, as they say, is history.

After leaving Grace a few years later I worked in Tom’s home studio for a season.  Tom became the Senior
Producer for Integrity, and my wife and I almost moved to California when Tom moved his family and studio
out there.  In fact we spent a week looking at real estate there.  But for a number of reasons we chose to stay in
the midwest.  And that’s good, because had I moved out there I probably wouldn’t be working as a consultant
today.

As a church staff member for eight years, I learned how to manage both my engineering staff and a group of
wonderful volunteers.  As I mentioned earlier, I know from firsthand experience that the audio ministry is not
the only group asking the pastor for money.  I’ve learned to appreciate the big picture.  That experience has
proven absolutely invaluable to me both in teaching workshops on church sound as well as consulting with
churches on everything from getting a better sound from the equipment they’ve already got to work with, to
designing a brand new sound system from the ground up.

In fact it was during a season of prayer at Grace in 1986 that God planted this desire in my heart to reach out
to other church tech staff and volunteers.  And we’ve invested thousands of hours and tens of thousands of
dollars doing just that.  I remember the exact spot in the balcony where I was praying when God put this desire
in my heart.  And in spite of our efforts to run away from it, God won’t let us go.  Believe me – we’ve tried.  We
finally figured out that He’s bigger than us, and submitted our life fully to what He wants us to do.  All you
need to do is spend a single day reading the email that comes through our ChurchSoundcheck Discussion
Group that we started and you’ll see the fruit immediately.

Okay, is that enough arm twisting?  Look, we’re going to have a great time working together on this project.
I’ll personally deliver a phenomenal sound system design influenced solely by your needs.  So don’t put off
this decision any longer.  Just give us a call and we’ll get started on your project.  Every day you wait means
more money we could have saved you.

Please don’t hesitate to contact us if you have any questions at all about the contents of this document, or
regarding any phase of the design.  We look forward to hearing from you in the near future.

Blessings in Christ!
Taipale Media Systems, Inc.

Curt Taipale
President

P.S.  For the adventurous reader, I’ve included some additional thoughts on the following pages.  One topic
worth discussing is where to put the house mixing desk.  And I’ve taken a moment to briefly describe the
process that I’ll go through in preparing the acoustic model of your sanctuary.  Also enclosed is a copy of my
resume for your perusal, along with a list of people you can ask about my past design work.  Say hello for me.
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Where Should the House Mixing Desk Go?

The issue of where to place the house mixing console often brings up an awkward debate between the church
sound team, the building committee and the senior pastor.  It could be that the sound team has been mixing from a
compromised listening location for some time, and they look at building a new facility as their opportunity to
finally get the location they need to do the job the pastor and music minister have been asking them to do.

By comparison, if it were physically possible many senior pastors would prefer that no sound equipment be visible
anywhere in the auditorium.  The church administrator may be looking at the cost per square foot of this building
project, and finds it difficult to justify giving up anywhere from ten to thirty prime listening seats for the sound
booth.  The individuals in the sound committee find themselves sitting in the middle of this debate, but let’s face it
– they often bring their own preferences to the table as well.

So who’s right?  Obviously, each argument has its own merit.  The type of worship service you have can have a
bearing on the location of the sound booth as well.  The key is the number of microphones in use and if any true
mixing needs to be done of those elements.  A worship service with a single open microphone is so simple that one
could literally put the controls in a nearby closet and be fine.  The moment you add that second microphone for
anything – choir, piano, et al – you’ll need to consider the need for the mixing process and a suitable location for
the sound mixer to hear what’s going on.

Can we get one thing straight right off the bat?  If you’re serious about delivering a good musical mix, there are
two awkward locations for the sound booth that a church should do their best to avoid:  in an enclosed booth with
an opening to the sanctuary cut into the wall, or worse yet, in a booth located behind a glass window.  Neither of
these locations will allow your sound mixing engineer to hear what they need to deliver a good mix.

By the way, when I use the term sound booth I’m speaking in general terms of the area in which the house mixing
desk and related outboard equipment are sectioned off.  I don’t at all mean an enclosed room with an opening cut
into a wall, or worse yet – behind a window.  At most, the walls that section off the sound booth should not rise
above the height of the mixing console itself.

Don’t do what this church did.  Their main sanctuary is roughly 50 ft wide by 50 ft deep.  The stage is 2 ft high, and
goes back an additional 15 ft.  The roof has a pitch of 12:1 and comes to roughly 15 ft at the center, directly above
the center aisle.  The general lighting in the sanctuary consists of large hanging globes, roughly 2 ft in diameter,
and hanging about 3 ft below the ceiling.  There are three rows of lights, with four lights each, and one of those is
directly down the center aisle.

When the church debated about how to install their sound equipment, they decided that it was important to hide the
mixing console and related gear.  Someone looked at the back wall of the auditorium and decided that if they were
to cut an opening at the very top of the ceiling, that they could create a room above the main entrance to the
sanctuary and put the sound equipment there.

They lived with this horrendous situation for about the first year and then eventually built a sound booth in the left
rear corner of the main floor and moved the equipment there.  The church called me a couple of years after they
had moved into this building and invited me over to help them straighten out some of their remaining sound
problems.  As we talked, the sound engineer asked me if I’d be interested in seeing where the sound booth used to
be.  Well, you wouldn’t have to ask me that question twice!  So picture this.  He leads me into the church offices,
through the pastor’s study!, opens up the pastor’s coat closet, and starts to make his way up a wooden ladder that
has been built into the side of the closet wall.

We manage to shinny up this ladder, at which point me tells me to be sure and bend over so I don’t hit my head.  By
now I feel like I’m going into tree fort, but I dutifully bend over, waddle into the room ahead and then straighten up
and start giggling uncontrollably at what he used to face every Sunday morning!  Standing in this room barely big
enough for one or two people, I can look through the A-shaped opening (cut into the back wall as mentioned
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earlier) out into the auditorium.  I can’t actually see the center of the stage, only the extreme left and right sides,
because the globe lights block the line of sight entirely.

Along the wall to my left is a shelf where the mixing console and tape decks used to live.  As the church’s sound
engineer describes how bad this situation used to be, he illustrates that in order to hear anything of the sound
system he literally had to turn himself sideways and lean out the opening to get his ears actually into the auditorium.
Can you imagine how frustrating that must have been for that sound team?  I shouldn’t say that – maybe your
sound team is in a similar predicament.

I have a dozen stories of poor mixing locations like that.  In fact one day I’m going to write an article called The
Worst Mixing Locations on the Planet.  Now, to any sound mixer it’s just common sense that the mixing desk
should be located at a spot in the auditorium that will allow them to (1) clearly hear the direct sound from the
loudspeaker system, (2) have an unobstructed view of the main platform, and (3) clearly hear the congregation as
they worship.  This hole in the wall offered none of the above.  The sound team had tried to explain this problem
to the church leadership during the installation, but they refused to accept their comments as truth.

I can’t fault that church’s leadership entirely for making such a costly decision.  What a person holds as true is
based on their knowledge.  They simply didn’t have the knowledge they needed to make an informed decision.
And at the risk of boring you or dwelling on the obvious here, I’m simply trying to make sure that you’re armed
with the knowledge you need to make an informed decision on your current needs.  Take this advice from someone
who has mixed from every imagineable house mix location in over a hundred different church sanctuaries, and
who cares enough for your church and your sound team to fight for what is right.

So why is mixing from a hole in the wall such a bad thing?  First off, the sound mixer doesn’t get a true representation
of what the congregation is hearing.  The average member of the congregation simply enjoys listening to the music
as a whole.  If they can’t hear or understand the words being sung by the worship leader, or if the sound is too loud
overall, they’ll know it and may even say something about it to an usher.

On the other hand, sound mixers listen to the worship music very analytically.  They tear it apart in their mind and
make a judgement about each component.  They listen to hear if the vocal is too loud or loud enough as it relates
to the overall mix.  They listen to the timbre and quality of each sound and make a decision on whether or not it
could be improved with a slight adjustment to the channel equalization.  They listen for how the effects devices
like reverb are being used and if a certain element needs more or less of the effect, and so on.  They also listen for
how loud the congregation is singing, and then use that as a gauge for how loud to run the sound system.  Too soft
and the congregation won’t really enter into worship.  Too loud and they’ll lose the sense of corporate worship, and
probably start complaining.  This process is fairly involved, and yet each decision takes only the blink of an eye.

The balcony is another less than optimum location for the house mixing desk.  Again, if you were mixing the
sound, where would you best be able to make decisions on both the inner balance of voices and instruments that
your congregation hears, and the balance between how loud the sound system is relative to how strong the
congregation is singing?  Your answer should be “where the ears of the congregation are – in the main seating area
on the main floor of the sanctuary!”

If the “house” mixing console is not positioned so that the operator can clearly hear both the sound system and the
congregation in their own setting, then his/her mix will never be more than an interpretive mix at best.  For
example, let’s say that the house mix position is in the balcony.  The sound system could be too loud on the main
floor and your engineer won’t know it.

As I mentioned earlier, one thing you’ll find when the sound system gets too loud is that the congregation starts to
lose a sense of corporate worship.  That sense of corporate worship is one powerful difference that makes music in
your church unique from other types of live music, and it brings a tremendous sense of life to the worship experience.
Running the sound system too loud robs the congregation of their right to that experience.  No amount of running
down from the balcony to hear what it sounds like on the main floor will ever make up for simply placing the
console where it should be in the first place.
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If placing the house mix position on the main floor is unlikely, what are your options?  I can’t make a blanket
statement that the console should never be in the balcony because in some cases it does work.  If you’re forced into
putting the house console in the balcony, you may be able to improve the situation by adding a dedicated house
loudspeaker out in front and slightly above the engineer’s head that is delayed, equalized and level-matched to
represent a listener’s seat on the main floor of the sanctuary.  The engineer won’t hear the congregation, but at least
he will hear the mix okay.

Another point to consider is to not place the console exactly on the centerline of the room.  As the sound from your
speaker system interacts with the acoustics of your sanctuary, there will be points in the room where the sound
energy cancels.  Try setting up a sine wave oscillator at, for example, 100 Hz, feed it over the sound system and
then walk around the room listening for areas in which the sound cancels.  It depends on the arrangement of your
auditorium as well as the location of your main speakers, but since most church sanctuaries are fairly symmetrical,
it’s entirely possible that you’ll have a significant cancellation in the center of the room.  At low frequencies this
null point could be physically quite wide!  Therefore, it is entirely possible that a house desk placed at the center of
the balcony, for example, could miss some of the low frequencies.

Given that situation, a beginning sound mixer’s natural reaction would be to push the bass by adding more low
frequency EQ than is needed, and/or by mixing the bass guitar and possibly other instruments louder than is
needed.  The only way to know if the low end is right is to walk away from the sound booth and listen in other areas
of the room. While the engineer is away from the console, the mix could easily suffer.  Worse yet, they could miss
mic cues entirely if they chose the wrong moment to walk around and check their mix.  That’s no fun for the
worship team, for the congregation, and it’s especially no fun for the house engineer.

And what if the loudspeaker system isn’t doing its job in the balcony, leaving the sound at the house desk dull due
to a lack of high frequencies?  The task becomes one of an interpretive mix – that is to say, the sound mixing
engineer has to compare the difference between what the congregation is hearing on the main floor and what he is
hearing at the house desk, and then make adjustments accordingly.  The unseasoned engineer would simply crank
up the high frequencies on the channel EQ to make the mix sound like he wants it to at the house desk.  But that
will make for a very harsh sound for the congregation.

Or what about this!?!  I was visiting a church near us just recently and noticed that the house mix desk was placed
in an awkward location.  The rear seating area is raked up at a steep angle, and the production booth is located in
what could be considered a balcony location.  Standing at the mix desk, your ears are right on the centerline of the
room, and get this – there are no loudspeakers aiming even near this area!  There are two loudspeakers that aim
into the seating areas adjacent to the production booth, so not only can he not hear a loudspeaker directly, but he’s
exactly in the middle between two distant loudspeakers.  Sounds like a perfect invitation for phase cancellations,
doesn’t it!?!  And indeed it is.

As I mentioned earlier, another popular choice of churches is to place the console within an opening in the back
wall of the sanctuary, and this solution generally forces a serious handicap on the engineer.  The integrity of the
sound heard inside that cavity can vary as much as 10 dB to 20 dB both in high frequency response and in overall
level as compared with that of a prime seating location on the main floor.  And since the opening is, in effect, a
room of it’s own, it can also present it’s own acoustic imprint on the sound.  In a setting like this, it is highly
unlikely that the sound heard by the engineer is anywhere close to that heard by the congregation, not only in
frequency response but also in loudness.  Mixing in that environment is like trying to drive down the highway with
your windshield frosted over.  Take a look at the TEF curves on the next page and you’ll see what I’m talking
about.  The top curve is the frequency response of the sound system on the main floor.  It’s not performing very
well to begin with, but look how poor the response is at the house desk in the booth.  It’s 10 dB softer than what the
congregation hears, and the high end is obviously lacking.  This typical booth has an opening to the auditorium of
roughly 15 ft wide by 5 ft high – a seemingly generous opening.

One more location to avoid – please never ever put the house mix position in a room behind a glass window, or in
a closet somewhere!  I’ve seen some awful mixing locations, but one of the worst was in a church in Singapore.
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The church sound engineer, who also happened to be the church administrator, was totally enclosed in a curtained
room with dark glass walls.  He had a tiny window, roughly eight inches high by twelve inches wide, that he could
open to hear what was going on in the sanctuary.  As is common in this type of booth, he had a microphone
suspended out in the sanctuary that fed a pair of speakers so he could hear a representation of the sound out there.
Also, he couldn’t actually see the stage clearly from this location, so he had a remote controlled camera positioned
on a column up high and in front of the stage that fed a small video monitor sitting over the house desk.  I was glad
that I was there to teach, not mix.

Here’s a brief checklist to help you properly locate the house mix position:

■■ Can the engineer visually see down the throat of a high frequency horn aimed at that location?

■■ Can the engineer clearly observe all that is happening on stage?

■■ Is the engineer physically close enough to the main body of the congregation to share in their worship
experience, and therefore to include the congregation’s singing as part of his/her mix?

■■ Is the area above or to the sides of the location free of all acoustical obstructions within 10 feet?

■■ Is the frequency response and sound pressure level at the house mix position within ±3 dB of the frequency
response and SPL measured at a prime location in the main seating section?

The bottom line – if the mix ain’t happening, don’t shoot the engineer.  It may not be his fault.  Instead we
encourage you to try to be less concerned about hiding the sound equipment and the engineer, and more ready to
equip the team to do the job you’ve asked them to do.

Let us help you decide on a location for the house mixing desk that will accomodate the necessary technical needs
of your production team without becoming a visual distraction to the congregation.

Where Not to Put the Sound Booth
(Would you want to mix from a hole in the wall?)

Frequency Response in the Front Pews

Frequency Response in the Sound Booth
with a large opening cut into the wall.
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A Brief Look at Modeling
the Acoustics of Your Sanctuary

As I mentioned earlier in this report, modeling your auditorium with the EASE software can take anywhere from
one long day to several days.  It depends on how complex the architecture of your room is.  I start with the floor
plan from your architect and an architectural rule, measuring each point and then transfering that data – point by
point – to the computer model.

Each point or vertex requires an X, Y and Z coordinate.  The X coordinate is the distance to the left or right of the
centerline – a line that goes from front to back right through the center of the room, often right through the pulpit
location.  The Y coordinate is the distance from the back wall of the stage toward and through the audience.  And
the Z coordinate is the height of each vertex above the finished floor.

By the way, when I speak of the front or back of the sanctuary, I consider the front to be the rear wall of the stage
– basically the walls that the congregation is facing during the worship service.  The back of the auditorium is the
wall behind the congregation.  And while we’re at it, House Left is to the left of the centerline as you stand in the
auditorium facing the stage.  Stage Right is to the right of the centerline as you stand on stage facing the audience
seating.

Here’s a look at how I’ll approach doing the acoustical model for your sanctuary.  For example, let’s say that you
have a simple A-frame auditorium that measures 40 ft wide by 78 ft deep, and the ceiling height is 33 ft.  There are
two main seating sections, each 11 ft wide separated by a 6 ft aisle.  The platform or stage is 17 ft deep including
the front steps, leaving a 6 ft buffer between the front lip of the stage and the first row of seats.

In this example, one of my first steps is to mark the outline of the seating sections.  So in this case I would simply
enter a vertex of X = -3.0, Y = -23.0, Z = 0.  That vertex is labeled P1, and it marks the inside front corner of the left
seating section.  The next vertex I would enter is the inside rear corner of the same seating section, so P2 = (-3.0,
-72.0, 0).  The outside rear corner is P3 = (-14.0, -72.0, 0), and the outside front corner is P4 = (-14.0, -23.0, 0).
Once the seating areas are marked off, I would add the traffic areas.

By the way, if I have symmetry turned on, the computer will automatically mirror each vertex that I enter.  For
example, the moment I enter the vertex P1, a mirror-image vertex, P1*, will be placed at X = +3.0, Y = -25.0, Z =
0. Notice that this leaves a 6 ft aisle between the left and right seating sections.  The software knows that each
vertex I place on the left side of the auditorium is to be duplicated on the right side of the centerline.  That’s great
because, IF your sanctuary is symmetrical, I’ll only need to draw one-half of it and the computer will calculate the
rest.  If your sanctuary is asymmetrical, like the one in this example, then I’ll turn symmetry off and enter all of the
vertices manually.  The process is no different.  It just takes a little longer.

1. I’ll start with the Audience Areas 2. Then add the Walkways

P1
P1*

P2

P4

P3
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As soon as I have a handful of vertices in place, I’ll start to include the faces.  I’ll use my mouse to graphically
connect the four points that make up that left seating section mentioned above, and then assign an acoustical
material to that face like people in padded pews for example.  I have a huge database of acoustic materials from
which to choose.  Everything from carpet glued onto a concrete floor, or 5/8-inch sheetrock, to 2-inch absorptive
panels or sprayed-on cellulose fibers.  There are over 150 materials in the database.

Speaking of databases, the loudspeaker database that I use has products from 39 manufacturers, each with several
loudspeakers on file.  In all there are more than 875 loudspeakers to choose from!

Of course there’s much more to it that this, but can you see why building a computer model might take quite a bit
of time?  Some of my simplest room models have involved around 80 vertices and 60 faces, and yet I’ve done
more architecturally complex sanctuaries that required more like 800 vertices and 600 faces.  And if the room has
a raked (sloped) floor, making everything fall into place starts to get interesting.  The example I’ve used here has
a flat floor with 88 vertices and 57 faces,

As I mentioned earlier, developing an acoustical model of a church sanctuary combines art with science.  There
comes a point where excruciating detail won’t yield any significant improvement in the accuracy of the model, and
yet that extra detail will require significantly longer calculation times in later post-processing of the data.  After
working with EASE since 1993, and doing well over 100 acoustical models of church sanctuaries, I’ve learned
when to draw that line.

Please don’t hesitate to ask any questions about preparing the model for your sanctuary.  We’re ready to start when
you are!

3. Next, I’ll include the Platform 4. Put up the Side Walls

5. Then add the End Walls 6. And here’s the Finished Model




