












making sense of what our ears hear.”
Ron noted that Norm’s A/V RoomSer-

vice PolyFlex diffusion pa nels are among 
many that NWAA Labs has determined to 
work effectively in small listening environ-
ments.

For more information on absorption and 
diffusion, consult the papers hosted on the 
front page of Ron’s website.10 For readers 
concerned with treating their own rooms, 
Ron recommends the first two papers, 
which discuss room acoustics and cost-
effective ways to increase absorption.
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When I asked everyone to condense their 
knowledge about loudspeakers into a few 
simple bits of advice, John replied, “You 
have to take all the measurements and in-
tegrate them in your head.11 Or you could 

the other points do not reach the ears, 
phase differential is inaudible. The amount 
of energy reaching the ears may be tiny 
compared to the total amount of sound 
reflected by the cylinder, but it maintains 
localization.

John asked whether a conventional 
Schroeder-type diffuser was restricted in its 
low-frequency performance.

“You have to look at the size of the dif-
fuser,” Ron replied. “Let’s say it’s 2' × 2'. If 
you’re farther than 4' away, it does virtually 
no good because it functions as a point 
source with a single point of reflection. 2' × 
2' looks like a single plane at 500Hz. That 
is the specular reflection. At 1000Hz, it’s 
barely functional.”

“Small room acoustics,9 which applies 
to almost all audiophile rooms, can be 
measured for reverberation,” Norm noted. 
“You want linear reverberation times across 
as broad an audible spectrum as possible. 
For critical listening, we are trying to 
achieve an environment with reverbera-
tion times along the lines of about 0.25 to 
0.4s from about 125Hz on up, and a little 
longer tail below 125Hz. If we have too 
short of reverberations time below 125Hz, 
it’s uncomfortable, because our eyes are not 

across the chord and stick it on the wall. 
That’s probably your best bet for doing 
diffusion.”

John raised the issue of specular reflec-
tions—the mirrorlike reflection of sound 
waves from a surface—and pointed out that 
when that reflection arrives at the listen-
ing position, the delay between the direct 
sound and the arrival of the reflection, 
which has taken a longer path, means that 
it won’t be in phase.

“You’ve got to think about far field ver-
sus near field,” Ron said.

John continued, “I always understood 
that specular reflections are a bad thing 
because at the listening position, you 
want to hear the direct sound. All the 
other energy in the room should be in the 
reverberant field, where it doesn’t interfere 
with the imaging. Yet what you are saying 
is you want a specular reflection because 
the sound will arrive with the correct phase 
relationship.”

Sauro responded that the reflection will 
arrive with intact phase and retain local-
ization. He emphasized that if you use a 
cylindrical reflector, the reflection reaches 
the listener’s ears from only one point on 
the cylinder. Because reflections from all 
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9 Smaller than approx. 15' × 15' × 15'. My listening room, 
which is 16' × 20' × 9', qualifies as a small room.
10 See nwaalabs.ipower.com/Papers%20and%20Publica-
tions.html.
11 See stereophile.com/features/99/index.html, stereo-
phile.com/features/100/index.html, and stereophile.com/
features/103/index.html.
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is a time delay between when someone 
speaks or sings and when the sound returns 
to them, they will hear a direct echo that 
will cause them not to be able to sing well 
unless they tune the echo out. You can 
determine how well speakers “sing” just 
by singing into a microphone, hooking it 
up to a 20ms delay, and then listening back 
through headphones.

“Small-room acoustics are different. 
If you are slightly out of phase, you will 
change the timbre of the sound, the attack, 
the decay, the articulation, the low-level 
detail, the spatiality, and more. The sound 
will be fuzzy.”

“If you’re building a small room for 
audiophile reproduction, you’ll want a 
speaker that doesn’t have a lot of Q,” Ron 
said. “You also have to set everything up for 
the spot where you’ll sit because you can’t 
set the room up so that everybody equally 
enjoys good sound. Pick one or two spots 
where you’re going to listen and make 
certain your first-order reflections off the 
sidewalls and ceiling are covered. I would 
recommend a spherical or a cylindrical 
reflector at first-order reflection points on 
both sidewalls and on the ceiling. That’s my 
personal preference because I like sound 
that is phase correct. I want to know where 
the localization is—where the singer is, and 
where the drummer is.

“Of course, I know recording engineers 
who prefer it the other way around. They 
prefer not having the localization and 
instead opt for an enveloping sound. That’s 
their preference.”

Norm suggested that there should be a 
standard for audio reviewers that includes 
good critical-listening environments in 
which room modes are distributed evenly 

and the sound of first-order reflections is 
lowered. Whether this is accomplished 
by absorption or diffusion is less critical 
than keeping reverberation times linear. If 
you’ve got a system that has a resonance 
here, a boost there, a cancellation here, and 
so on, you don’t have a neutral reference.

According to both men, if you want to 
increase absorption using 1"- or 2"-inch-
thick fiberglass panels, you can double 
absorption by spacing multiple 2 × 2 panels 
on the wall rather than using a single sheet 
of 4 × 8. “Instead of having to buy three 
pieces of 4 × 8, you could buy one piece, 
cut it up into four 2 × 2 pieces, and get the 
same effect.”

John said his ideal speaker setup involved 
having diffractive surfaces at the early 
reflection points and sitting close enough to 
ensure that direct output from the loud-
speakers was at a higher level than the re-
verberant field. He described this as “sitting 
inside the critical distance.” Norm described 
it as “reducing the specular reflection.” John 
said he pays special attention to loudspeaker 
stereo-imaging capabilities and uses “mono 
pink noise” to ensure “a very narrow, stable 
image at all frequencies.”

Ron may prefer direct sound with direct 
reflections, but both men consider it essen-
tial to understand the taste of the recording 
engineer because it determines how their 
recordings should sound. Which leads to 
the reason many of us devote so much 
time, energy, and capital to equipment 
and setup: We crave systems that faithfully 
reproduce the musical experience that 
recording engineers (and the artists they 
serve) want us to hear and feel. n

read the 15,000-word paper I presented at 
AES in 1997.”

Ron added, “You also have to keep in 
mind what the purpose of the speaker is. 
Audiophiles want a speaker that has the most 
even coverage possible at all frequencies.” 

Just when I thought we had a wrap, 
Norm returned to that little omnipresent 
monkey wrench: the room. “Audio review-
ers have an incredibly difficult challenge 
because they are trying to correlate bench-
test instrumentation data with subjective 
evaluations, which, to a huge extent, are 
predicated on their listening environment. 
The speaker, the distance, the size of the 
room, the reverberation times, and the res-
onances of the room all have a huge impact 
on the subjective perception of the sound. 
There’s no way you can look at any single 
parameter and go, ‘Oh, that’s the way the 
speaker sounds.’ Not in our lifetimes, most 
probably.”

Ron replied, “In my segment of the in-
dustry, we say that the most important part 
of a speaker is the room. A good room can 
make a really bad speaker sound good, and 
a really bad room can make a great speaker 
sound horrible.”

John smiled. “I wish I’d said that.”
Ron affirmed that the reason he got into 

pure acoustics is that he figured out that if 
he could fix the room, he could fix most 
things. If he couldn’t fix the room, he had 
very little chance of making a bad-sounding 
speaker sound good.

He then recommended an exercise that 
Stereophile founder J. Gordon Holt presented 
in the 1970s. “If you want to know how 
good your speaker will sound in your room, 
go where your speaker is and speak—one 
person to another person. That is the 
best that sound will ever be in your room 
because your voice is a point source com-
ing directly from the mouth and the room 
has no effect on vocal production. How 
the room affects the sound after it leaves 
your mouth is the best your voice will ever 
sound in the room. When we approach 
large rooms, we always tell people, ‘Just go 
to the stage and talk as loudly as you can 
to the people in the back row. If they can 
hear and understand you, that’s the best the 
room will ever sound. Everything else will 
be downhill.’” Cheery thought.

Referencing theater acoustics, Ron said, 
“People assume that if you have a balcony 
or something out in front, that you can 
absorb the sound by putting absorption 
material on it. Nothing could be farther 
from the truth. The best the material can 
do is reduce the sound of that balcony 
face by about 10dB.12 That means if there 
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12 Varney has attenuated ceiling reflections by 19.6dB us-
ing his FRP Ceiling Treatment.
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