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Information Assets 

One of the key things to our consistent success is forensics, methodology, formula and exclusive information.   

The Background of Church Acoustics 

For most people, church acoustics is awash with bad experiences and 
many myths.  [ŜǘΩǎ ŦŀŎŜ ƛǘΤ Ƴost churches do not have good acoustics.  
Many churches are getting better sound systems in hopes for better 
sound and a better worship experience.  Once the honeymoon effect is 
over, the improvements are usually marginal.   

Yes, there are many churches that acoustically do one thing very well 
such as a style of music.  However, they are often just like a one act play.  
Such churches have what I call special effects and in just about all cases, 
these special effects degrade the worship space for more important 
details like hearing the spoken word.   

What is hard for many church members to 
understand and a dilemma for most 
church boards is that because most people 
have had poor acoustical experiences with 
every type of worship space, they find it 
hard to justify spending any amount of 
money fixing the invisible air.  On several 
occasions I have had people describe 
church acoustics as someone trying to 
polish water with a paper towel.  No matter 
what you do, it will make a mess.  I can understand this thinking.  How many times 

ƘŀǾŜ ȅƻǳ ƎƻƴŜ ƛƴǘƻ ŀ ŎƘǳǊŎƘ ǘƘŀǘ Ƙŀǎ άŀŎƻǳǎǘƛŎŀƭ ǇŀƴŜƭǎέ ƻƴ ǘƘŜ ǿŀƭƭǎ ŀƴŘ ȅƻǳ are having problems hearing or the 
people on stage are struggling?  (If you see the drummer 
behind a glass wall, there is an acoustical problem ς not just 
on stage but everywhere in the worship space to some 
degree or another.)  For the majority of people who go to 
church and who are having problems hearing, it is most 
likely because of acoustics, or the acoustics are limiting the 
performance of the sound system.  Some people have also 
described church acoustics like fixing a boat and throwing 
money into a Hole in the water.   

Here is another concept I want to suggest.  Church 
acoustics is unique.  The acoustical goals and systems used 
in secular applications ŘƻƴΩǘ ŀǇǇƭȅ ŀƴŘ ƛƴ Ƴƻǎǘ ŎŀǎŜǎ ŘƻƴΩǘ 
work in a church setting.  So why do so many acoustical and 
sound system experts use secular methods such as those 
for a recording studio, concert hall or band shell to try and 

Church 
Acoustics 

by 

Joseph De Buglio 

JdB Sound Acoustics 
 

http://www.flickr.com/photos/8153468@N04/560567972/


© 2008 JdB Sound Acoustics        63 Lockerbie Ave Toronto, Ontario Canada M9N 3A3   Ph 416-248-9007 

Page 2 of 10 

solve church problems with a proven failed approach?  Some churches are redoing 
their acoustics over and over again. 

In my books, the single most important function of the worship space is to 
understand speech.  This is the first and primary goal of all worship spaces.  Music 
must be second place, but it is not supposed to be a distant second place.  Here is a 
myth I want to clear up.  Any worship space- any size and shape should be such that 
up to 500 people or up to 80 feet in distance and up to 90 degrees in front of the 
minister, the spoken work should be heard just fine when full of people.  That 
requires some reverberation.  Here is the kicker.  The amount of reverberation 
needed to hear unaided speech up to 80 ft is also the ideal reverberation for both 
amplified and un-amplified music.  The notion that you need one level of 
reverberation for music and another for speech is a myth.  You can have a balance of 
both for just about all of the denominations and have a satisfying musical experience for everyone.  

Another myth is the cost of fixing existing churches or planning acoustics for new churches.  For a new church, if 
acoustics are planned from the concept stage, then the only cost is the cost of the information.  For existing 
churches, the cost of fixing them can be from $0.70 to $5.00 per seating position for the initial repair.  Then, if the 
church wants to raise money for beautification, then any amount of money can be justified. 

 

The Forensics 

In the beginning, after studying a few churches, a pattern begins to 
surface.  It was hard to think of each church acoustical problem as 
unique.  Instead, when churches have problems, they often have 
very much the same types of problem.  Things like Standing Waves, 
Excess bass storage, various types of echo and excess 
reverberation/noise.  The only real difference between one church 
and the other is the ratios of the problems.   

When some churches have unique acoustical problems, it is because 
of some physical feature.  Often these characteristics create special 
effects.  For example, in one church, the bell tower was over the 
balcony rather than over the foyer or corner of the church.  This 
allowed for two classrooms to be built over the balcony.  The 
noise/reverberation in the church would ring for 7 seconds.  The 
solution was to add some wall framing and doors to enclose the 
stairwells that led to the bell tower classrooms.  This single step 
removed 5 seconds of noise ς 5 seconds that the three Organists 
ŘƛŘƴΩǘ ƴƻǘƛŎŜ ς only to say, that for some reason the organ sounds 
better, louder and clearer. 

Another major milestone was to recognize that acoustical problems 
always have layers - always.  There are no exceptions.  When the doors were installed at the bottom of the 
stairwells to the bell tower, a serious echo problem was exposed.  It was not audible and the acoustical testing did 
not show it in any of the tests before the stairwells were enclosed.  We knew there would be a problem because 
science says that if you have a large flat wall more that 80 ft away, you will heaǊ ŀƴ ŜŎƘƻΦ  LŦ ȅƻǳ ŘƻƴΩǘ ƘŜǊŜ ŀƴ 
echo, then something is masking it.  The masking is therefore preventing a large portion of the sound energy from 
reaching the back of the room and whatever does make it to the back, the masking is preventing it from coming 
back to the front of the room.   
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Many churches have unique causes for the sound problems but when a 
church has sound troubles, they show up in the same way every time.  
Most of the acoustical issues are easy to spot.  They are the results of 
physical features in how a worship space is designed.  Before the bell tower 
was fixed, we had in our report all of the acoustical issues addressed and as 
the church started the repairs, all of the predictions happened as we 
described them in our report.  The stairwells created excessive noise.  The 
back wall and front face of the balcony created two types of echoes.  The 
side walls created excess bass energy and reduced intelligibility.  The front 
walls limited two ranks of the pipe organ from being heard.  The concrete 
floor reduced intelligibility for the musician on stage. 

Our report gave a step by step solution to the many layers of the acoustical 
problems this and all churches that are struggling with sound have.  Our 
recommendations fixed all of these problems.  Some of the solutions fixed 

several layers in one step.  Acoustical forensics is a skill that comes with 
experience. Sure, the books give several anecdotal accounts of one of a kind cause 
for an acoustical problem but that is the problem, there are just too many one 
of a kind problems.  Oddly enough, most of these problems are cause by 
Architects taking shortcuts, builders trying to cut costs during construction and 
churches allowing repairs or restorations that create problems that were not 
there before. 

Did you know that you can have three churches that look exactly the same and 
are built with exactly the same materials; however, they will sound very 
different?  Just by changing how the walls are built, it can have a huge impact.  
One church can be built with 50% insulation and walls built on 24 inch centers.  
Another can be built on 16 inch centers and the other church can be built with 
full insulation and on 12 inch centers.  Even though everything else is the same, 
these 3 churches will all sound different and each will change the performance 
of the sound system too.   Proper church sound forensics will reveal these 
differences and the consultant has to know how to diagnose the results and 
know when to expect such problems.   

 

Methodology 

The Methodology employed by JdB Sound Acoustics is a systematic plan employed by some of the best sound and 
acoustical engineers in history.  By studying their endeavours and combining their work to the Bibles plan for how 
a church should sound, a clear picture materializes.  This in part led to the HIS System Standard and the CAPS 
Standard. 

²Ƙŀǘ Ƴƻǎǘ ƭŀȅǇŜƻǇƭŜ ŀƴŘ Ƴŀƴȅ ŀǳŘƛƻ ŜȄǇŜǊǘǎ ŘƻƴΩǘ ƪƴƻǿ ƻǊ ŘƻƴΩǘ want to admit is that a poorly designed sound 
system will work much better if the room allows it.  Some churches have spent thousands of dollars many times 
over on sound equipment and sound system designing with only modest improvements from one design over 
another.  All the ŀǳŘƛƻ ƘƻǊǎŜ ǇƻǿŜǊ ƛƴ ǘƘŜ ǿƻǊƭŘ ŎŀƴΩǘ ƳŀƪŜ ŀ ǿŀƭƭ ƳƻǾŜ ƻr disappear.  Many sound systems out 
there are designed as if someone flipped a coin and decided to obey some laws of physics and ignore other laws of 
physics ς (laws of God).  This kind of thinking doŜǎƴΩǘ ǿƻǊƪ ŀƴŘ ǘƘŜ ƭŀǎǘ пл ȅŜŀǊǎ ƻŦ ŎƘǳǊŎƘ ǎƻǳƴŘ ƘƛǎǘƻǊȅ ōŜŀǊǎ ǘƘŀǘ 
out. Otherwise, 90% of churches out there would have great sound and acoustics.  Instead, 90% of churches out 
there fail a standard speech intelligibility test and the music short comings just compound the mess. 

The number one rule of JdB Sound Acoustics Methodology is never compromise.  Compromise is not an option.  
The Bible is very clear on the importance of good sound and when a church takes their eyes off of that goal ς well 
we all have heard the results.    

http://www.sott.net/image/image/976/moses_with_tablets.jpg
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Secondly, we walk away from projects where the 
church chooses not to follow through on what has 
been recommended.  There is just too much at 
stake.  Paul wrote in the book of Romans - Rom 
10:17  So then faith cometh by hearing, and 
hearing by the word of God.  When the sound 
system and acoustics of a church can affect 
attendance up to 20% ōŜŎŀǳǎŜ ǇŜƻǇƭŜ ŎŀƴΩǘ ƘŜŀǊ 
or understand what is being said, it is just too high 
of a price for a church to just settle with poor 
sound and acoustics.  Even churches with great 
ministers that are packing people in, poor 
acoustics and sound is limiting the ability for some 
people to really understand what is being said.  
²ƘŜƴ ǇŜƻǇƭŜ ŎŀƴΩǘ 
understand, then they 

are missing out or worse 
yet, they become discouraged. We are Christians and the world holds us to high 
standards.  From my point of view, there is no excuse for any church to have poor 
sound.   

Another part of our methodology is to find ways of fixing existing church 
acoustical problems as affordably as possible ς to make good acoustics 
accessible for every church.  Yes there are many ready made acoustical 
products that do an excellent job but most churches can justify the cost or 
ǘƘŜȅ Ƨǳǎǘ ŎŀƴΩǘ ŀŦŦƻǊŘ ǎǳŎƘ ƘƛƎƘ ǇǊƛŎŜŘ ǎƻƭǳǘƛƻƴǎΦ  When a church is looking at 
a sound system that is costing them from $40 to $150 per seating position 
installed, adding another $30 to $120 per seat for acoustics is beyond what 
most churches can afford at the best of times. 

We have designed a number of acoustical solutions for new and existing 
churches that are affordable, easy to build and install and better yet, no maintenance ς ever.  What 

also surprised many of our past clients is that the acoustical 
systems we design can be painted as often a church chooses to 
paint.  Our systems are meant to last the life time of the 
building.  Even with the ready made products we recommend 
to churches that can afford such solutions, they are always low 
maintenance and meant for the life time of a church. 

Aesthetically, we try our best to help churches adjust the 
recommended acoustical system to be as visually pleasing as 
possible.  I will be the first to admit that some project look 
better than others but,  if you ask a church that we fixed that 
hate the look of our acoustical solution, just try to ask them to 
take it down.  In 20 years and 400 churches, we have had two 
churches remove the panels we designed for them.   Within 
two weeks the congregation complained so much that they 
were re-installed.  This then led the church to have a fund 
raiser to beautify the panels to make them more aesthetically 
pleasing.  For some of our clients, we designed them two 
solutions.  One was a temporary fix just to get the problems 
solved and the other was to replace the panels for something 
of the same that looked better. 



© 2008 JdB Sound Acoustics        63 Lockerbie Ave Toronto, Ontario Canada M9N 3A3   Ph 416-248-9007 

Page 5 of 10 

 

The Formula 

Our methodology would be meaningless without a 
ŦƻǊƳǳƭŀΦ  ¢ƘŜǊŜ ƛǎƴΩǘ ŀ ǎƛƴƎƭŜ ƳŀƎƛŎ Ŝǉǳŀǘƛƻƴ ǿƘŜǊŜ ȅƻǳ 
input one set of numbers and then get an answer.  
Rather, there are many equations and details that follow 
a specific pattern that gets the right results every time.  
The formula is not unique.  In fact, a large portion of the 
formula dates back 4000 years.  When one studies the 
design of SolƻƳƻƴΩǎ ǘŜƳǇƭŜ ŀƴŘ ǘƘŜƴ ǘƘŜ .ƻǎǘƻƴ 
Symphony halls and then some of the better sounding 
European cathedrals, they all have the same common 
features that follow a prescribed formula.  

Many great scientists rightly give Wallace Sabine the title 

of being the father of modern day acoustics but the 
title of the father for great modern church acoustics 
ƛǎΧΦ {ƻƭƻƳƻƴ ς who was instructed by God.  Over my 
27 years in church sound, I have seen many churches 
and church sound systems that have been designed 
as if for them and only them, at any moment the 
laws of physics are about to change and when it 
does, they will be ready for it.  Now God is the only 
person who can really change or suspend physics for 
his own purposes.  However, since I last checked just 
a few minutes ago, I noticed that God has not 
exercised that option in over 6500 years.  So then, 
designing a sound system or a worship space in the 
ŀōǎŜƴŎŜ ƻŦ ǘƘŜ [ŀǿǎ ƻŦ tƘȅǎƛŎǎ ŘƻŜǎƴΩǘ ǿƻǊƪΦ  So 
why are so many churches and church sound systems 
designed by people who ignore Gods teaching? 

When designing a new church or fixing an existing one, the formula begins at the pulpit.  The whole church should 
be designed around the pulpit and stay within the boundary of natural speech communication.  Did you know that 
as people age the first thing they start to do as they loose their hearing is that they start to lip read.  Considering 
that the American and Canadian Hearing societies cite statistics that up to 25% of a population has some kind of 
hearing loss, 10 to 15% of those with hearing loss are lip 
reading to some extent.  These church members do well in 
a rectangle room but in a fan shaped room, they are at a 
disadvantage.   So why would you design a worship space 
that excludes people with hearing problems?    

What makes for good communication with an audience?  
Good eye contact.  When a minister has to scan and view a 
listening area that is more than 120 degrees, the minister 
will have eye contact with fewer people which mean a less 
intimate worship experience.  If you feel that you need to 
physically get closer to the people, just add a thrust stage.  
But if we step back a little, it is not to be more intimate that 
a minister wants, it is really to be heard.  In a small room 
ǿƘŜǊŜ ȅƻǳ ƘŀǾŜ ōƛōƭŜ ǎǘǳŘƛŜǎΣ ȅƻǳΩǊŜ ƘŜŀǊŘ very well and 
sometimes people feel that being closer means better 
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communication.  Guess again.  The closer people are, the easier it is to lip read and that is why the minister feels 
people pay attention better.  Chances are, the person to the right of the minister who has a hearing aid in his right 
ear is most likely not hearing much but every time you look at the person, they are staring at you as if they are 
glued to every word.  Meanwhile they are just reading your lips and they are grateful whenever you are looking at 
them.   

Church should not be just a social club.  It should be a place you can feel safe and protected.  It should be a place 
you can feel warm and friendly but we should never forget that we are at war and the devil is doing everything he 
can to distract Christians.  What better way than to guide Christians into designing worship spaces that limits the 
effectiveness of preaching, a space that is sub standard for music and a space that excludes some of our best 
Christian solders, the hearing impaired! 

While we have a formula for new church design, 
we also have a formula that can at least make 
any church perform well enough that hearing 
and music are no longer being confined by the 
barriers around it.  The formula also includes the 
sound system.  We discovered how to let the 
room design the sound system and not by some 
trial and error method.  The room shape, the 
dimensions, the roof angles and heights all 
contribute to the formula.  Did you know that 
any room shape other than a rectangle, the 
music in not as good?  This is true but, you can 
also have a great musical experience in any 
shaped room, but the rectangle room is that 
much better. 

 

Exclusive Information 

Exclusive information is another part of what makes our work exceptional.  In our travels we have seen people 
who do the right forensics, people who have the right methodology and the right formula.  Usually they have two 
of the 4 ingredients.  There are a few other people who have three parts of the system but the final part is what 
makes high class, first class, state of the art church sound affordable to everyone.   

Exclusive information comes in several areas.  Building and fire codes are one area.  Real world testing is another.  
As for the building and fire codes, in both Canada and the USA, commercial codes have been applied in heavy 
handed ways by local inspectors who know some parts of the codes very well but have no clue that in other parts 
of the code, churches can offer alternative solutions to meet those codes and the local governments have to 
accept them.  Local cities cannot impose their own versions of the law.   In several precedent setting court cases, 
the cities had to give way to churches. 

Here is an example.  A church bought an existing church and added an addition along with extensive renovations.  
For some strange reason the city demanded for one of the two parking lot entrances to be moved to another 
street.  For 50 years it was acceptable for the previous church owners to have the existing entrances without any 
problems.  Then the city quoted an old bylaw that was in place before the original church was built.  The city was 
being heavy handed.  Making those changes delayed the church opening.  It also gave work to a local contractor 
who happened to have an exclusive contract with the city and the city imposed a charge for engineering the new 
street entrance.  Then, a week before the church was scheduled to open; the fire marshal came to make his 
inspection.  The fire marshal fined the city.  The city refunded the church for their out of pocket costs and delayed 
the church opening because the new entrance for the church was not accessible by the fire trucks.  Everything had 
to be put back to its original condition.   
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The fire marshal, before coming to the 
church checked the original city records.  
The record showed that the church had to 
have the two entrances where they were 
to meet the fire code of the required fire 
access.  Also, the church driveway was the 
fire access for the people on the other side 
of the church.  The cities changes were 
cutting the church and a neighbourhood of 
about 30 houses access for the fire 
department.  This is just one of many 
accounts where a city has imposed code 
changes or dragged their feet to delay 
building projects where churches are 
involved.  Churches, church denominations 
and church associations need to organize 
and help each other when dealing with 
cities. 

Consider this.  In another example, a church 
sold their property to a developer and within 14 months, the church building was replaced with over 150 condo 
units.  The church, who had all of their plans and financing in place and were ready to start building 6 months after 
they sold their property were delayed 28 months for no technical reasons.  The city went through every possible 
regulation and kept reporting to the church that the review of the regulations were holding up the issuance of the 
building permit. (The truth is, many cities drag their feet 
mainly ōŜŎŀǳǎŜ ŎƘǳǊŎƘŜǎ ŘƻƴΩǘ Ǉŀȅ ǇǊƻǇŜǊǘȅ ǘŀȄŜǎΦ  ¢ƘŜ 
thing is, every time a church closes, the city winds up 
picking up the slack in social support with people on 
welfare, food banks, homeless, Unemployment and so 
on.  Also, churches reduce the number of youth on the 
streets. Each church contributes to the community and 
to the city several times more than what a city will 
collect in taxes if something else was built on the same 
space.)  This delay cost the church a million dollars in 
added building material and labour costs as the cost of 
labour increased dramatically because of a shortage of 
skilled labour.  Knowing how to manoeuvre around 
codes is one area of our skill.   

Another area of our exclusive knowledge is in exclusive 
testing of acoustical systems.  At every opportunity, JdB 
Sound Acoustics will field test many products.  They 
ŘƻƴΩt just take standard tests or even use the products 
as the manufacturers recommend.  Instead they do real 
world testing and try different configurations.  They 
have learned new ways to use various acoustical 
products and, they can also determine the effectiveness 
of these products by frequency and by rate of 
reduction.    

A product we often recommend to churches can be 
assembled in over 150 different configurations with 
over 8 combinations that can reduce sound energy by 
25dB from 240 to 1200 hertz.  There are 3 setups that 
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can cut 20dB down to 120 hertz and another setup 
that can cut down 12dB at 80 hertz.  There are 
setups for every frequency or range of 
frequencies.  For the layman this may seem like 
mumbo jumbo but for those that understand 
physics these numbers are significant.  A 3 dB 
change is a doubling of halving from where you 
started.  A 3dB increase is equal to a 100% increase in power.  A 3dB decrease is a 50% reduction in power.  To 
reduce another 3dB, the reduction is another 50%.  If you follow the math, this is only a 75% reduction.  To reduce 
another 3dB the reduction is another 50%. This is only an 87% reduction. 

bƻǿΣ ƭŜǘΩǎ Ǉǳǘ ǘƘƛǎ ƛƴǘƻ ǇǊŀŎǘƛŎŀƭ ǳǎŜΦ  [ŜǘΩǎ ǎŀȅ ȅƻǳ ƴŜŜŘ млл ǎǉǳŀǊŜ Ŧǘ. of material to reduce the frequency of a 
sound 3dB.  To reduce it 6dB you will need to increase the amount of material to 200 square ft. To reduce the 
sound 9dB you will need 400 square ft of 
materials.  By the time you get to 18dB of 
energy reduction you will need 3,200 sq ft 
of surface area which only give you a 
98.4% level of effectiveness.  

bƻǿ ƭŜǘΩǎ ŀŘŘ ǘƘŜ ƴŜȄǘ ŜƭŜƳŜƴǘΣ ǘƘŜ 
wavelength of the frequency you need to 
reduce. The most common range of frequencies that create the most problems in a church are from 140 hertz to 
1200 hertz.  At 140 hertz the wave length is about 8 ft long.  If 140 hertz is your problem, you will need a panel 8 ft 
thick.  If it takes 100 square ft to reduce just 3dB for the whole room, that is an area of 800 sq ft.  To reduce sound 
energy 18dB, you will need 18,400 sq feet.  If this was a 500 seat church, there would not be enough wall space to 
reduce that much sound energy.  Plus, you would have to reduce the seating in the room from 500 seating to 

around 350 seating.  Most 
people in acoustics 
understand all of this but 
they are up against a brick 
wall in finding affordable 
solutions for churches.  If you have been 
able to follow all of this so far, it should be 
clear that church acoustics is not that 
ŎƻƴŦǳǎƛƴƎ ōǳǘ ƛǘ ƛǎ ƻǾŜǊǿƘŜƭƳƛƴƎ ƛŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ Ǌƛght tools to solve 
such a problem. 


