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PHOTO 1: THE TUBA 18 SUB.

This small horn-loaded subwoofer delivers all the

bass power you need for home use or in the car.

and that would result
in a very small rear
chamber, too small
even for a ten. But de-
spite my own misgiv-
ings the simulation
results indicated that
the concept would
work. I only needed
to find an appropriate

fter prototyping the Tuba 24 pro-
sound sub (April '04 aX, p. 34), I
was intrigued at the thought of
building a diminutive Tuba, one
small enough for home or auto-sound
use. As my intended outside dimension
of approximately 18 in3 is an unheard-
of size for a horn-loaded sub I used the
McBean Hornresp.™ simulation pro-
gram to see whether it was at all feasi-

ble. The mouth would need to be very | driver.
small, so I modeled in ¥ space for cor-
ner loading. DRIVER SEARCH with the requisite Xmax spec, which I

To support loading to 40Hz the horn
path would need to be at least 7" long,

PHOTO 2: RABBETS CUT INTO ONE SIDE.

I gave up on 6%” drivers early on, as I
could find none at a reasonable price

FIGURE 2: INTERSECTING PARTS.

B-2456-2

figured would need to be at least 5Smm.
Ilooked at many eights as well, but un-
derstandably there aren’t many de-
signed for sub duty which is primarily
the domain of twelves and fifteens. But
one driver—the MCM #55-2421
8”—had just the specs I needed. This
woofer has a claimed Fs of 25Hz, Qts
.18, Vas 39 lir, SPL 87dB, 120W power
rating, and, most important, a 16mm
Xmax.

My sample turned out to have a
measured Fs of 30Hz, which is even
better for horn loading, which pushes
the effective F's to a much lower Fs(h).

FIGURE 1: TUBA 18 SPL CHART
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Interestingly, Koonce and Wright con-
sidered this driver for their VB sub
project (aX 5/04 and 6/04), but passed
on it due to slightly better measured
specs from another driver. I found
that for a horn-loaded sub its specs
were unsurpassed, and at less than
$30, shipping included, the price is an
absolute steal.

The lower passband required from a
home theater/hi-fi sub, as opposed to
the pro-sound Tuba 24 model, required
another foot of horn path despite a
smaller footprint, which I achieved by
using more bends in the horn. The
horn mouth ended up far smaller than
I would have preferred, but to make it
larger would have cost horn length. In
the end that turned out to be no prob-
lem. As a pro-sound sub, Tuba 24
would more often than not have no
available boundary reinforcement; tak-
ing that into account, I made its
mouth-to-path-length ratio very high
for maximum SPL in a freestanding
placement.

With Tuba 18 my intent from the be-
ginning was to corner-load, so I made
the mouth-to-path-length ratio small.
This hurts response in a freestanding
location, but since corner placement
adds both additional path-length and
mouth area, the resulting combina-
tion of response and sensitivity (Fig.
1) is one not normally associated with
either an 8” driver or a 3.3ft3 box
(Photo 1).

CONSTRUCTION

Construction of the Tuba 18 is nearly
identical to the Tuba 24. The material is
%" plywood,; if weight is of no concern
%" MDF or particleboard will work just
as well. You can use heavier materials

for the outer shell parts, as long as you
do not alter the internal clearances. Do
not use horn plates thicker than %”,
however, or the driver chamber will
end up too small.

While you may opt to simply screw
and glue the parts together, I used a dif-
ferent technique with the prototype. I
routed %" wide by %" deep rabbets on
the sides at all the joints, glued the
joints with polyurethane construction
adhesive, and slid the parts into place,
securing them with 1” brads while the
adhesive cured. This method produces
a very strong joint, though the routing
process is time consuming.

I did this primarily to see how long it
would take to assemble the cabinet
from pre-cut pre-routed parts, as would
be the case in a factory. You can do it
this way yourself if you wish, or stick
with simple butt joints. By the way, with
pre-cut parts the assembly time was
less than an hour.

To start construction, cut out the two
sides. Draw the loca-
tions of all the inter-
secting parts (Fig. 2)
on them, starting )
with the front, top, :
back, and bottom,
and from there the
horn plates, starting
at the junction of
plate G where it
joints to the front.
The internal mea-
surements shown are
the pathway clear-
ances at each horn
bend; the panel di-
mensions will de-
pend on the actual
measured thickness

of the material used, as there is no such
thing as %” plywood that actually mea-
sures %" thick.

If you are rabbeting the joints, do so
now (Photo 2) using a guide board
clamped or screwed to the side to act
as a guide for a pattern following
router bit (Photo 3). When you cut the
rabbets have them run all the way to
the cabinet edge so that you can slide
each part in turn into place.

ASSEMBLY

Cut enough material for all of the re-
maining parts at one time, so that the
table saw rip fence will not be moved
and all parts will be of identical width.
Since the cabinet is 18” wide, the nomi-
nal width of all the parts is 17”, but if
you use the rabbet joint technique, add
another %” to the parts width. Cut the
parts to length one by one as each is in-
stalled, using dead reckoning to deter-
mine their true lengths. Start with
plate A, going through plate G, and

PHOTO 3: CUTTING RABBETS WITH
A ROUTER ATOP A GUIDEBOARD.
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then in turn the front, top, back, and
bottom. Plate A also serves as the baf-
fle, through which you cut a hole for
the driver.

Install “T”-nuts for driver mounting
if you wish, though screws are ade-
quate. The angles where the plates in-

ting the plates at an angle is not re-
quired; the expanding polyurethane
adhesive will fill any voids. The excep-
tion is the junction of plate G and the
cabinet front, where the angle is se-
vere enough to require cutting to suit.
Begin attaching the plates (Photo 4).

use a straight guide-board and clamps
to hold the pieces together in proper
alignment while drilling pilots and dri-
ving screws. With rabbet joints, keep-
ing things aligned while attaching the
first parts is easy if you use another
part as a temporary spacer (Photo 5).

tersect are slight enough so that cut- | With butt joints,

PHOTO 5: ATTACHING THE
SECOND SIDE TO THE ASSEMBLY.

PHOTO 6: CLAMPING PARTS FOR ASSEMVBLY.

Design speaker boxes with
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Design speaker boxes for any space: car, truck,
van, home hi-fi, home theater, pro sound, studio,
stage, PA and musical instruments. Import acoustic
measurements. For example, the response of a car
can be imported to simulate the in-car response.

Design crossovers with

PEOYEIY

Design 2-way and 3-way passive crossover net-
works, high-pass, band-pass or low-pass filters,
impedance equalization, L-pads and series or par-
allel notch filters. Its Thiele-Small model provides
professional results without complex testing.

Need help with your speaker designs?
BassBox Pro & Xeover Pro can help!
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Harris Tech Pro software for Microsoft® Windows can help you
quickly create professional speaker designs. Our software is
easy to use with features like "Welcome" windows, context-
sensitive "balloon" help, extensive online manuals with
tutorials and beautifully illustrated printed manuals.

We include the world's largest driver database with

the parameters for many thousands of drivers.
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For more information please visit
our internet website at:

www.ht-audio.com
Tel: 269-641-5924

Fax: 269-641-5738
sales@ht-audio.com
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Sophisticated Driver Modeling and Advanced Box Design
» Multiple drivers with isobaric, push-pull and bessel options. ¢ 3 dual voice coil
wiring options. « "Expert Mode" dynamically analyzes driver parameters. * Design
closed, vented, bandpass and passive radiator boxes. ¢ "Suggest' feature provides
fast box design. ¢ All box types account for leakage losses and internal absorption.
» Advanced vent calculation.  Bandpass boxes can be single or double-tuned with 2
or 3 chambers. * 22 box shapes (shown below). « Open up to 10 designs at one time.
* Analyze small-signal performance with: Normalized Amplitude Response, Impedance,
Phase and Group Delay graphs. * Analyze large-signal performance with: Custom Ampli-
tude Response, Max Acoustic Power, Max Electric Input Power, Cone Displacement and « Graphs can include the full speaker response including the box.  Estimate component
Vent Air Velocity graphs. « Includes a helpful "Design Wizard" for beginners. resistance (ESR & DCR). « Calculate the resistance of parallel or series components.
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Passive Crossover Filters and Scalable Driver Modeling
« 1st, 2nd, 3rd and 4th-order "ladder" filter topologies. * Parallel crossover
topology. * 2-way crossovers offer Bessel, Butterworth, Chebychev, Gaussian,
Legendre, Linear-Phase and Linkwitz-Riley filters. e 3-way crossovers offer All-
Pass Crossover (APC) and Constant-Power Crossover (CPC) filters. Xeover Pro's
capabilities scale to fit the amount of driver data. ¢ A crossover, filter or L-pad can
be designed with just the nominal impedance of each driver. « With full Thiele-Small
parameters, impedance equalization can be designed and the performance graphed.
« Graphs include: Normalized Amplitude Response, Impedance, Phase & Group Delay.

Copyright © 2002 by Harris Technologies, Inc. All rights reserved worldwide. BassBox is a trademark of Harris Tech. Other trademarks belong to their respective companies. Harris Tech reserves the right to make changes without notice. All prices are in U.S. dollars.
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As you add more parts, use clamps to
hold them in alignment until you nail
them (Photo 6).

There are %” plywood braces be-
tween the outer horn plates and the
front, top, back, and bottom (Fig. 3),

approximately dividing the panels
into thirds, their sizes determined by
dead reckoning. They slide into 5”
deep rabbets cut into their mating
parts either on a table saw or a router
table. Make sure before you install the
braced parts that
you cut the neces-

sary rabbets into
them (Photo 7),
and thoroughly
glue the rabbets
as you install the
braces.

The porthole open-
ings are framed by
plates A through D.
Determine their lo-
cations by the nails
or screws through
the sides going
into those plates.
Rough-cut the port-
hole opening

(Photo 8) with a
saber-saw, then use

PHOTO 8: A ROUGH-CUT PORTHOLE.

a flush-trimming
router bit to final-
trim the opening to

PHOTO 10: TIGHT
% e
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the plates (Photo 9). There are portholes
on both sides of the cabinet to provide
access to the driver mounting bolts/
screws. Speaking of the driver, now’s a
good time to make sure it fits (Photo 10).

From the opposite side of the box,
reach through the driver chamber to
trace the opposite porthole cover on a
piece of plywood, cutting the cover %"
oversize all around. Use a router to
cut a %” deep flange on the porthole
covers (Photo 11) and also on the cabi-
net sides (Photo 12) so that the port-
holes fit flush to the cabinet sides.
Apply the finish of your choice and
then install the driver, wiring it
through one of the porthole covers,
thoroughly sealing the hole. Weather-
strip the flanges and install the port-
hole covers.

Note that horn loading the 4Q driver
gives an average impedance over 6
(Fig. 4), so this is not a difficult box to
drive. Also note that the rear chamber
is not lined or stuffed. I tested the cabi-
net with and without stuffing (Fig. 5)
and found that damping materials actu-
ally hurt performance.

The best placement for the box is
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facing into a room corner, tight to the
walls. Alternately, it will work almost
as well facing the wall from about 6”
distance in a center of wall placement.
If you currently have a non-horn-loaded
sub, you’ll notice a big difference with
Tuba 18. I used mine to replace a pair
of 2ft3 sealed boxes loaded with
twelves, and even after reducing the
amp output by some 10dB the Tuba
still delivers a low-frequency extension
of which the twelves were never capa-
ble. You could easily drive this sub
with SET power. If you have a variable
low-pass filter on your sub amp, a set-
ting of 40 to 50Hz gives the best result
in smoothing response.

While intended primarily as a
home/auto sub, this box still has the
requisite efficiency and power han-
dling required for pro-sound in small
venues, or for permanent installations
such as churches where very high SPL
is not required. It matches well with
my DR200 (August 04 aX, p. 24) for
those of you who want a high-efficiency
fullrange PA from the smallest possi-
ble cabinetry.

As for auto-sound use, I substituted

my Tuba 18 for my oy Fe PRV NI
regular car sub for a NGV DNEI ]S 0

couple of days and it | e 1
was amazingly better
in low-frequency ex-
tension, sensitivity,
and total output. If
you want bass power
that will leave the
local teenagers slack-
jawed in disbelief,
stick one of these in
your trunk. It will de- [ —
liver the goods. ax L=

FIGURE 5: TUBA 18 NEAR FIELD RESPONSE CHART.
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¢ Provides full-featured
customizable measurement
including loudspeakers, room
acoustics, noise surveys,
transducers, electronics,
vibration testing, PA alignment,
and quality control.

* Flexible, portable system
advances with the latest
24bit/192kHz soundcard
converter technology.

online.

¢ Informative website includes
technical articles and
downloadable demos.

¢ Friendly small company.
No endless voicemail!

PRAX'S audio measurement system

e Latest version always available

|® (Primary Plot) -prasis-
Format Fje Pt Chne Hold ClgaMuli Jable

I‘! -praxis- Measurement Guide HEUB

Frequency = 6.75kHz

dB/div =2

Ponbns — 10 4740

Response]  acq 5/18/2003 10:26:45 P

ndware as shown in the ._‘.|

726 | plifier must have an
L | control. Set this
1| on the power amplifes =1

-h\[Sepiaiia % |

[ | [emerts. Quasitnechoss Frequer

| | Bass Restored Flesponse 7

www.libinst.com
Liberty Instruments, Inc., P.O. Box 1454, West Chester, OH 45071 USA
Phone/Fax 513 755 0252, carolst@one.net

audioXpress January 2005 17



	Back: 


