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A Unique Stereo Column System

A
fter years of struggling to match 
woofers, mids, tweeters, and 
those frustrating compromises 
called crossover networks, I de-

cided to toss it all away and start from 
a new perspective. Here is a full-range, 
single-column system that contains 20 
identical 4" drivers (Photo 1). There are 
no crossovers, woofers, mids, or tweet-
ers. Although the system has a typical 
rolloff below 150Hz, I use electronic 
equalization to compensate for this 
lack of bass and extend the response to 
around 25Hz. 

How can the little drivers handle 
any kind of power? Not only are they 
small, but the lows are being boosted 
as well. This seems very contradictory 
to good design and common sense. In 
fact, it seems totally unreasonable, but 
it works. . . and works unbelievably 
well!

Not only is the bass good, but my 
reaction when I heard it for the first 
time was the amazing coherence of the 
stereo images. When an entire orches-
tra is playing, the stereo image, depth, 
and spaciousness provided by this sys-
tem are totally captivating and allow 
better appreciation of what the artist 
has produced. This unique listening 
experience is only possible because all 
frequencies are being radiated from 
the same vertical line.

The cabinet is the closed-back type 
you need to place close to a wall. It is 
89" tall, 6½" wide, and 9¼" deep, and 
includes a 1½" thick base that is 14" 
wide and 12" deep. The total cost of the 
pair of speakers, including the cabinet 
materials, is about $200.

TYPICAL MULTI-WAY  
SYSTEM DESIGN
Almost all recordings are made with 
small, single diaphragm microphones 
that handle the entire frequency range; 
but when it comes to speakers, drivers 
are almost always divided into at least 
one (or even more) woofer and tweeter. 
A woofer needs a large area in order to 
reproduce low frequencies effectively. 
A large woofer cone is normally used 
to accomplish this. However, a large 
woofer becomes directional at higher 
frequencies and has high moving mass 
that serves to attenuate the higher fre-
quencies. 

To overcome this, use a mid-range or 
tweeter of smaller size and much lower 
mass to maintain wide dispersion and 
extend the response. Use of a tweet-
er to complement a woofer requires a 
crossover network, either passive or 

active. Achieving the optimum sound 
is often a challenge to select the best 
combination of crossover components 
that will make the system sound as 
good as possible. Systems can be made 
as a two-way, three-way, or more follow-
ing this principle.

In the area of the crossover, both 
drivers radiate the same frequencies 
and may interfere with each other 
causing uneven response around the 
system. A different physical location for 
each driver adds to the problem. More 
important, and perhaps not so obvious, 
is that a driver used to cover one part 
of the frequency range does not have 
the same construction, tonal character-
istics, or dispersion characteristics as 
a driver covering another part of the 
frequency range. 

In the area of the crossover frequen-
cy, these differences between drivers 
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PHOTO 1: The finished system in my living room.
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cause sudden discontinuities in the 
overall sound balance. It results in a 
loss of valuable stereo information. 
By using the same driver to cover the 
whole frequency range, you can avoid 
all of this and present a continuous co-
herent spectrum.

MULTIPLE DRIVERS  
AND POWER HANDLING
A popular misconception about small 
drivers is that they are not useful as 
woofers. However, you need to consider 
the cone area of all the drivers. The ef-
fective cone diameter for each 4" driver 
is 3¼", and the effective area is 8.3in2. 
In comparison, the effective diameter 
for a 12" driver is 10¼", and the effec-
tive area is approximately 83in2. 

The area of 20 4" drivers adds up 
to 165in2, or as much as two 12" driv-
ers and more than a single 15" driver. 
That makes the equivalent of four 12" 
woofers for a pair of stereo speakers, 
and they can couple to the air very 
nicely. Very little excursion capability 
is needed when such a large area is 
available.

My solution to the power-handling 
problem is also provided by the 20 driv-
ers. Each driver receives only ¹⁄₂₀ of 
the power. If each driver can handle a 
maximum of 15W, the entire column 
can handle 15 × 20, or 300W maximum. 
Twenty ¾" voice coils can dissipate 
much more heat than two 2" voice coils. 
Distortion is low because the demand 
on each driver is small.

The systems are relatively efficient 
and can be played very loud. Typically, 
I drive the systems at about 2W, which 
fills my relatively small living room, 
which is 13’ × 14’ and has a sloped ceil-
ing from 8’ to 10’. I measured a sound 
level of about 85dB at 10’. You can ob-
tain peak levels of up to 110dB if you 
drive them with over 100W (much too 
loud for me). The 25Hz heartbeats of 
Pink Floyd’s Dark Side of the Moon are 
reproduced in stride, as well as the fi-
nale of Saint-Saens “Organ Symphony.”

DIRECTIONALITY
The column is very directional verti-
cally, but it extends essentially from 
floor to ceiling. So floor and ceiling re-

flections that would normally interfere 
with the direct radiation are effectively 
eliminated by the column. This also 
means that you are always directly in 
front of the coverage area. The sound 
will be the same whether you are stand-
ing, sitting, or at any other height. 

This is a significant advantage over 
normal systems that not only radiate 
sound as much vertically as horizon-
tally but also exhibit response changes 
with listening height. At the same time, 
the horizontal dispersion provided by 
the small drivers in the column ensures 
a wide radiation angle over most of the 
frequency range.

Theory predicts that response be-
comes directional when half wave-
length of the frequency being radiated 
is equal to the effective cone diameter. 
The effective cone diameter for these 
4" drivers is actually 3¼", which cor-
responds to about 8.3kHz. Equalization 
above 8.3kHz does not compensate for 
the directional characteristics of the 
drivers. You can improve this by toeing 
the columns in toward your listening 
position by about 15°.

PHOTO 1: The finished system in my living room.

Russell2589.indd   21 9/22/2005   1:19:15 PM


















	Back: 


