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Speaker Building

ourself
D  I  Y

When home theater as a hobby began, it was routinely 
professed that the center channel was the most important 
speaker of the system. Unfortunately, over the years, this 
wisdom seems to have been lost in a cacophony of multi-
channel surround sound. Almost all center channel speakers 
available on the market today are designed for some sort 
of aesthetic appeal and not for the best sonic performance. 
Luckily, we can turn to DIY speaker building and build a 
center channel that sounds great and looks great too. 

1 Design Goals

It appears that the average home theater enthusiast feels 
somehow pressured to use a low profi le center channel. 
Whether it is due to paradigms created by marketing 
giants, infl uenced by signifi cant others, or is a matter of 
personal taste– I won’t guess. Whatever the reason, the 
desire for thin center channels is real, so this was an 
important consideration in the planning of this project. 

From an acoustic standpoint, center channels have one 
important and unique acoustic goal: to create a wide, 
uniform sound fi eld in the horizontal plane. Why is this 
important? Because it solidly anchors the sound in the 
center of the viewing screen, regardless of the viewer’s 
position. With a poor quality center channel (or without 
one altogether), it is likely that the only person with any 
semblance of a good front soundstage is the one sitting 
perfectly centered between the mains. By carefully selecting 
the driver geometry and crossover design, I hoped to create 
a center channel with wide dispersion that would provide a 
great home theater experience from any viewing position. 

As with any other design, it is also important that the 
speaker is capable of meeting the output and response 
demands that will be placed on it. When we combine this 
with the other requirements, it is easy to see why center 
channel designs can be somewhat tricky. To achieve high 
output levels and good bass extension, it takes a signifi cant 
amount of cone area, which in turn means large or multiple 
drivers, which either increases the profi le or creates poor 
off-axis response. This diffi culty may help explain why 
mass-market companies often bring to market speakers 
that are compromised in one or several of these regards. 

2 Driver Selection

I decided to head to the lab for a mini driver bass shootout 
between the Tang Band W3-926S (XMAX = .75 mm) to the 
Hi-Vi B3S (XMAX = 3 mm). Surprisingly, the Tang Band had 
longer and cleaner excursion before massive distortion set 
in. The Hi-Vi driver simply does not have the mechanical 
excursion capabilities to live up to its 3 mm rated XMAX, and 
becomes heavily distorted with suspension noise rather 
early. So, the Tang Band W3-926S was my fi nal choice of 3" 
drivers for its good low-end capabilities and smooth overall 
frequency response.

4
Enclosure Construction 

& Assembly

CCYNOSUREYNOSURE

3 Enclosure Design

When it comes to getting the most out of small drivers, using 
a vented alignment is generally the best bet if enclosure 
size is not an issue. This is especially true in a home theater 
environment where low frequency signals can be eliminated 
in the digital domain. By fi ltering the signal from below the 
tuning frequency of a ported design, we can get the best of 
both worlds; i.e. greater bass extension without unloading at 
low frequencies. 

Based on the driver parameters, the required cabinet volume 
for venting six W3-926S drivers is about .5 cu. ft. For my 
design, this translated into a 4" tall, 24" wide, and 14" deep 
cabinet constructed of 1/2" MDF. While 24" wide is about the 
minimum to fi t the drivers on the front baffl e, the dimensions 
can certainly be adjusted depending on the size of the 
television. If I had a large TV, I would probably consider 
making the front baffl e wider and putting the ports on the 
front Instead of the sides. This design calls for four 1-3/4" x 
4" ports for a tuning frequency of roughly 100 Hz. While this 
size and number of ports seems like overkill for such small 
drivers, the ports do start to move substantial amounts of air 
at high power.

Look for These Products

*Turn to page 18 for more items 
featured in this article

#264-815

Mid-Woofer

#260-031

Black Melamine

#264-834

Tweeter

The fabrication of this cabinet is quite simple; it is simply a 
4" tall by 24" wide by 14" deep box. Bracing composed of 
scrap MDF was used at several points within the cabinet 
for connecting the large top and bottom panels. This can be 
done “to taste,” the exact location of the braces is not critical. 
Driver cutouts were done with the Jasper Circle Jig and port 
cutouts were done with a hole saw. 

I knew from my initial goals that I would need a single 
tweeter to cover the high frequencies and a collection of 
smaller drivers for the bass and midrange regions. The 
tweeter requirements were fairly simple: good dispersion, 
small faceplate, and the ability to play fairly low– the Tang 
Band 25-1166S immediately came to mind. Next, I debated 
between three and four-inch drivers for some time, looking 
at the necessary quantities and the resulting cabinet size. 
In the end, I decided that I could achieve the needed levels 
while minimizing the height of the speaker by using six 
three-inch drivers. 

With a large number of three-inch drivers to choose from, 
I focused my attention on excursion capabilities, which 
translates into higher maximum SPLs. On paper, there is a 
wide range of excursions on these small drivers, anywhere 
from .5 mm to 3 mm. However, I knew that the Tang Band 
neodymium drivers used an underhung design as opposed 
to the more usual overhung design found in the Hi-Vi. So, 
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Listener's Comments

Mike: Very accurate and articulate, 
without being harsh. Overall neutral 
tonality works well for both male and 
female dialogue. Build a few and use them 
for your whole system!

Jarrod: Possibly the clearest, most 
detailed center channel I’ve heard. The 
speaker really lets the dialog shine 
through when it should, without becoming 
harsh during action scenes. Very nice!

Donna: This speaker offers great clarity 
and a focused sound that makes the 
movie watching experience enjoyable. 
The amount of output it produced was 
amazing for such a slim speaker. 

About the Designer
During the daytime, Darren Kuzma is a 
mild-mannered product manager, handling 
the everyday business of making sure Parts 
Express has the best speaker building offerings 

and the most in-depth information available. At night, the 
DIYer in him comes out, and he spends most of his time 
working on projects, fi xing things around the house, cooking, 
and keeping up with the speaker building community. He’s 
been building speakers for many years, and says “I learned 
the most by talking to other speaker builders, reading, doing 
experiments, and by trial-and-error. There’s nothing like 
getting your hands dirty, that’s why they call it DIY!” 
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264-815 Tang Band W3-926S 3" Driver 6
264-834 Tang Band 25-1166S 1" Tweeter 1
260-031 Band-It Black Melamine 1
266-952 Erse 14.0 mH Super Q Inductor 1
266-576 8.0 mH 18 ga. I Core Inductor 1
255-426 Jantzen 1.5 mH 15 ga. Air Core Inductor 1
255-238 Jantzen .7 mH 18 ga. Air Core Inductor 1
027-428 Dayton 10.0 uF Capacitor 1
004-1 Dayton 1.0 ohm Non-Inductive Resistor 1
260-303 High Power Terminal Cup 1

Part # Description Qty.

The cabinet can be fi nished in many different ways, either 
to match your television or room decor. Since my television 
is essentially black, I decided to try the Band-It iron-on 
black Melamine. Instructions for application are included on 
the packaging, and I found that using kraft paper between 
the Melamine and iron worked the best. The Melamine 
appears to be able to take the full heat of an iron without any 
problem, so work slowly and steadily to make sure that the 
hot-melt glue fully melts. Apply the Melamine to one panel 
at a time, and once you have it secured, trim with a knife or 
edge trimmer. Work your way around all sides until complete. 

Parts List

5 Crossover Design

As established in the goals section, the crossover design is 
an integral part of the success of this speaker. I employed 
a somewhat unique approach to the crossover, namely 
what could be called a 2.5.5 way design. Basically, the 
outermost drivers operate up to about 200 Hz, the middle 
drivers operate up to about 700 Hz, and the innermost 
drivers operate up to about 2 kHz where they cross to 
the tweeter. This approach allows all of the drivers to 
work together at the lowest frequencies for maximum 
low-end extension, while only the innermost work at higher 
frequencies for maximum dispersion. 

To achieve the desired impedance, the speakers are wired 
with two drivers in series, and then each of these pairs in 
parallel. The outer two drivers are in series with each other, 
the middle two are in series, and so on. The net result is 
an impedance of 5.33 ohms, which once some inductor 
DC resistance is added results in a nominal impedance of 
6 ohms. This impedance combined with the high overall 
sensitivity should work well with any home theater receiver, 
even if it is rated for an 8 ohm minimum center channel.   

The tweeter crossover is a second order high-pass with 
a very small padding resistor that reduces the output by 
a couple dB. This design is unique in that the tweeter 
is connected in reverse phase compared to a “normal” 
two-way design. The result is excellent off-axis response 
in the horizontal domain-- far superior than what would 
be expected.  

6 Comments & Conclusions

For complete 
instructions on this 
project and more!

The overall cosmetic look of these speakers is quite nice; 
the Band-It melamine provides very professional-looking 
results. Sonically, this speaker can achieve high playback 
levels, and is signifi cantly more sensitive than even many 
big fl oor-standing speakers. When driven with a full-range 
signal, the speaker does have a bit of emphasis in the 
100-200 Hz region, but once connected to a home theater 
receiver with an electronic high-pass fi lter, the response 
fl attens out. Since this is designed for HT use, as long as 
the size of the center is set to “small” with a 100 Hz to 150 
Hz high-pass fi lter, the performance is excellent. 

The clarity of this speaker was amazing, I was hearing 
many details in the center channel mix that I had never 
heard before. The most impressive feature of the speaker is 
its off-axis performance, which remains good at just about 
any position imaginable. Cliche’d as it may be, it really did 
take my home theater experience to a new level!F
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