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At long last, some information on The Colossi as featured on the cover of the
2006 Parts Express catalog! The size of these speakers is no optical illusion-

- they measure over six feet tall and weigh over 200 Ibs. each! But | can't take
all of the credit for the design; much of the overall guidance came from the
Parts Express’ Advertising Department and Graphic Designers. They wanted a
speaker that was unique, modern, and most importantly, physically impressive.
Knowing | only had about two weeks to design and build the speakers, | was a
bit daunted by the task at first, but knew that | could pull it off.

Design Goals

-‘

As I've mentioned before, having clear goals in mind is critical for a
successful speaker project, regardless of what type of goal it is. In this
situation the main goal of the design was purely aesthetic: to create a
speaker with great visual impact while at the same time showcasing the
speaker building aspect of Parts Express’s business.

Despite the aesthetic focus, | couldn’t help but infuse some legitimate
Speaker Building principles into the design. Personally, | wouldn’t have
been comfortable if the speakers weren’t at least somewhat technically

- correct and didn’t offer a high level of sonic performance. As such, | chose
. the drivers, their physical arrangement, and the enclosure size to produce
. real-world results.

2 Driver Selection

Driven by sheer size requirements, a multi-driver or line array type of design

. immediately came to mind. While | like the traditional line array design, | wanted
. toadd a bit of a twist by incorporating subwoofers into the main cabinets. While
: this isn’t absolutely necessary from a performance standpoint, the extra cone
: area and excursion capabilities of the subwoofers can dramatically lighten

: the demand placed onto the midbasses.

For the top end, the Bohlender Graebener RD series elements were a natural
choice. They offer true line-source reproduction, can be crossed over much

. lower than an array of conventional planar or dome tweeters, and are perfect
- for line arrays. Due to the aesthetics of the design and length limitations, |
chose to use the RD50.

When it came to my selection of midbass drivers, | wanted to stick with a 5" to
6" driver to keep the physical width of the cabinet somewhat narrow. | knew |
would need six or eight drivers per speaker to match the length of the RD50,
so also wanted to keep the cost somewhat reasonable. The Dayton RS150S
were a perfect choice thanks to their modest cost per driver, very clean mid-
bass and lower midrange performance, and attractive looks.

: The choice of subwoofers was relatively easy at this point; the new Dayton

. Reference Series subwoofers would be a perfect visual match to the design and
: also offer excellent sonic performance. The RSS265HO-4 was chosen due to
: the small cabinet volume that would be available for the two drivers per cabinet.

3 Enclosure Design

The overall enclosure design for this speaker is fairly straightforward; the
external dimensions are 12" wide, 12" deep, by 76" tall. This is separated into
four distinct air chambers: one for the tweeter, one shared for the midbass
drivers, and one for each subwoofer. Note that the 12" width is definitely the
absolute minimum that could be used for these drivers; | had to do some
extra finagling to make everything fit.

The subwoofers each have their own airspace, which runs approximately
23 inches up into the main cabinet and ends just below the midbass drivers.
The walls for the subwoofer section are made of dual layers of 3/4" MDF for
rigidity. An internal partition separates the upper and lower woofer airspaces
into roughly .45 cu. ft. net per woofer, which is ideal for the HO subwoofers.

One important feature of this cabinet is a
removable rear panel. | don’t normally do this
on my speaker designs, but because of the rear
mounting that the RD50 requires it is a must.
Serviceability should always be kept in mind
when designing any speaker—whether it is
for the drivers or the crossovers. As such, the
subenclosure for the RD50 is just wide enough
to physically fit the steel housing, and runs the
full depth of the cabinet for access through

the removable rear panel.

The other half of the upper cabinet is a single
large enclosure that the midbasses share.
The net volume for all of the woofers is about
1.35 cu. ft., or about .17 cu. ft. per woofer.
This is sufficient for an overall Q of .7 for the
midbasses, with an F3 of about 95 Hz.

Look for These Products

Tweeter
#264-702

Mid-Range
#295-362

Woofer
#295-462
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*Turn to page 18 for more items
featured in this article
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http://www.partsexpress.com/webpage.cfm?&DID=7&WebPage_ID=29&sf=06b-016
http://www.partsexpress.com/webpage.cfm?&DID=7&WebPage_ID=56&sf=06b-016
http://www.partsexpress.com/pe/pshowdetl.cfm?&partnumber=264-702&sf=06b-16&WT.mc_id=sf6b&sfpage=16&destination=264-702
http://www.partsexpress.com/pe/pshowdetl.cfm?&partnumber=295-362&sf=06b-16&WT.mc_id=sf6b&sfpage=16&destination=295-362
http://www.partsexpress.com/pe/pshowdetl.cfm?&partnumber=295-462&sf=06b-16&WT.mc_id=sf6b&sfpage=16&destination=295-462
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Parts List

External Dimensions
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245-868 ART Cleanbox unbalance/balanced converter 1
248-657 Behringer FBQ2496 Feedback Destroyer Pro 1
248-668 Behringer CX3400 3-way stereo crossover 1
264-702 Bohlender Graebener RD50 transducer 2
295-362 Dayton RS150S-8 6" woofer 16
295-462  Dayton RSS265HO-4 10" subwoofer 4 &
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Listeners' Comments

Mike: These are big speakers with a big
sound. The soundstage and imaging are not
quite as focused as | like, but much of that
appears to be room and position-dependent.
Overall, the impact and detail that these
speakers present is like being there!

Jarrod: These things rock! Very loud and
detailed. The overall tonal characteristics
reminded me of a large venue front-of-house
array. Small adjustments on the EQ can
make big differences in the sound, so proper
settings are paramount.

Donna: The sheer size of these speakers is
intimidating, and waiting for the first musical
notes was exciting. The dynamic range that
these speakers can reproduce was enough
to make me feel like | was sitting in front of a
high school band. | don’t think | would want
them in my living room, but they would be
great for someone else!

4

Enclosure Construction
& Assembl

The overall construction of these speakers is similar to what
you would find in any other speaker system. The biggest
challenge is the physical unwieldiness of the panels and the
overall size and weight of the cabinets. With all of the bracing
and double-wall portions of the cabinet, | ended up needing
three 4' x 8' sheets of MDF for the two speakers.

| started the construction with the subwoofer portion of
the cabinet, and built it as if it was its own enclosure. It
measures 10-1/2" by 10-1/2" by 23" with 1-1/2" thick ends;
the rest of the cabinet was built around this to create the
1-1/2" walls on the subwoofer.

Above the subwoofer section, a 3/4" divider separates the
cabinets into left and right air chambers, one for the mid-
basses and one for the tweeter. Since the tweeter does not
play low enough to produce significant cabinet vibrations, no
bracing was used in its airspace. The midbass portion was
heavily braced with two sets of perforated vertical braces
connecting the central divider to the exterior cabinet wall.

All joinery was done with biscuits and glue, with some
strategic air brads used in the bracing. The leading cabinet
edges and top were eased with a 3/8" roundover bit. It

was my first time trying to seal the MDF end grain with
diluted Elmer’'s White Glue, and | was pleased with the
results. When it came time to paint, | was able to get good
coverage on the end grain without needing excessive coats.

For the finish, | wanted a simple, clean look, and decided
that a gray paint would complement the drivers best. The
paint is a Sherwin Williams ProClassic® Waterborne Interior
Latex Semi-Gloss Enamel, which | had tinted Passive Gray.
This was thinned slightly and applied with a HVLP sprayer
over two coats of primer. About 4 thin coats of paint later, |
was very impressed by the even coverage and deep lustre
of the paint, especially considering that it was waterborne
and dried fairly quickly.

5 Crossover Design

From the outset of this design, | anticipated using some
sort of active crossover and a tri-amplified configuration.
This is pretty much a necessity for this sort of speaker,
which combines vastly different driver sensitivities. The
best active crossover/processor for this design would be
the Behringer DCX2496, which is an amazing piece of
electronic equipment and will do just about any processing
that you can imagine, including 48 dB/octave crossovers,
delay, parametric EQ, and other sound-shaping filters.
Unfortunately, this unit was unavailable while | was final-
izing this design, so instead | used the Behringer CX3400
three-way analog crossover with the Behringer Feedback
Destroyer Pro as a parametric EQ.

Thanks to the high-quality drivers with plenty of acoustic
overlap, there is a great amount of flexibility in the choice
of crossover points. With the benefit of the active approach,
it is very easy to dial in the crossover and EQ that works
best in your room and for your personal taste. | found

that crossover points of about 80 Hz and 1.2 kHz worked
very well with this system. While the crossover point to

the ribbon can be pushed lower if desired, | found that

for maximum output and the greatest clarity, this higher
crossover point produced better results. Some amount of
equalization on the BG ribbon is a must in this design, and
| found | needed to add about a 10 dB notch around 5 kHz,
and also needed to boost the output towards 15 kHz. Much
of this unevenness in the output of the ribbon is due to the
diffraction along the edge of the cabinet. Otherwise, EQ’ing
was minimal, and mostly to overcome room effects such as
floor reflections and low frequency standing waves.

6 Comments & Conclusions

From an aesthetic standpoint, | think the design was very
successful, as it has seemed to garner quite a bit of interest
in the speaker building community. | have received numerous
emails asking about the details of the design. With the stan-
dard three-way crossover and EQ configuration, the design
pretty much needs to be tweaked to each individual’s taste.
When the Behringer DCX2496 comes back into stock, |

will try to make the EQ/crossover settings available on the
website, which can be downloaded directly into the processor.

The biggest strength of these speakers is their ability to play
very loudly and with great dynamics. Considering | drove
each speaker with a total of about 1400 watts and | was still
not reaching the limits of the drivers, this speaks well for their
dynamic ability. Most importantly, this type of design can be
created with any number of different possible drivers, and is
a good example that anything is possible with DIY speaker
building. The future of active crossovers and processors
bodes well for those who want to build their own unique

and creative designs.

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, fixing 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!”



http://www.partsexpress.com/webpage.cfm?&DID=7&WebPage_ID=29&sf=06b-017
http://www.partsexpress.com?sf=06b-017

