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Portable Loudspeakers

Why lug around heavy boxes, when you can have high-performance,

but manageable, cabinets!

By Darcy Staggs

ecently I thumbed through !
- ble.”I don't have a wood shop, so these

back issues of Speaker Builder,
audioXpress, and their prede-
cessors, admiring the loud-

for ways to improve my own speaker

cabinets!2. One surprising finding was
that only a small fraction of the de- |

signs use their materials to produce a
cabinet with a maximum of rigidity
and resistance to vibration, and a mini-
mum of weight. Some appeared to be

truly difficult to move, at least for me>.

When I ultimately modernized

my own loudspeakers with new mid-
range and tweeter drivers, I relied on

my background in aerospace structur- |
al design to improve cabinet perfor-

mance, but with a minimum of added

weight—my speakers were clumsy :
- brated freely at the listening level I like, -

enough already.
This article offers some useful, tested

structural examples and reasoning to !
apply to loudspeaker cabinets that will

PHOTO 1: Model of the midrange enclosure hidden inside
the woofer cabinet.

38  SpeakerBuilder September 2008

perform accurately, yet still be “porta-

designs are limited to those achievable

- with mainly hand tools.
speaker projects and analyzing them !

CABINETS

Photo 1 shows a photographic model of
the midrange enclosure now hidden in-
side of the woofer cabinet. The model
is made from paper-backed %” foam,

. balsa wood, and maple dowel, whereas

the actual cabinet is made of %2” par-
ticleboard with maple details and %”
pine backs. It transpired that my choice
of %" particleboard was a poor one.

I auditioned the enclosures while

they were mounted on rubber feet atop
the woofer cabinets, using (first-order)

crossover frequencies of 300Hz and

3500Hz. The bare particleboard vi-

so I added the following:

1. Maple stiffeners on the top and !

. cabinet front panels. External brac-

sides.

2. Maple stiffeners on rear panel—
first one, then two more. The rear
panel vibrated more violently than
any other part.

3. Dowels interconnecting the stiff-
eners (Photo 2).

4, Gaskets to mount the (5”) driv-
ers—cut from sheet neoprene and
with split rubber grommets under
the screw heads.

With each change the music from the
midrange boxes improved agreeably.

- When all was completed, including the

stuffing optimization (which preceded
installation of the dowels), I bond-
ed lead sheet onto the top, bottom,
and side panels. This also produced

an improvement, although not large.

i That was my clue that the boxes were

as good as I could make them using
my methods, so I attached them to
the back of the (removable) woofer

PHOTO 2: Dowels interconnecting the stiffeners.



ing of the midrange boxes
was a welcome option be-
cause they are hidden from
view and because it preserved
their internal volume.
Midrange systems lead
a very demanding life and
are difficult to get transpar-
ent sound out of, as is well
known in the audio industry.
There is no such thing as a
simple, high-resolution mid-
range system. More elabo-
rate designs are seen in refer-
ences 4 and 5 for this reason.
I extended the woofer cab-
inets downward to make up
for the increased midrange
box volume, and installed
new stiffeners as well.
Finally, I protected the
tweeters from woofer cabi-
net pressure by mounting small wood-

panel. I ultimately mounted the tweet-
ers on neoprene, just like the midrange
drivers, with positive results.

FRAMES

Photo 3 shows a simple internal frame :

as you might find inside a woofer cab-
inet. Several are required in a large
design. It is useful to have cross ties

there as well, and I have even indicat-
ed a blob of damping material where

the cross ties pass each other, an ideal
place for such a feature.
Frames like this are easy to install

piecemeal into a five-sided cabinet :
that is already assembled—this means :

no exact fits are required—you can
clamp each new piece to a previous
piece where they intersect.

I don’t use frames cut from ply- !
wood with circular openings in them !

because of the precise fit required,
and because most material is locat-
ed where it does the least good—

in the corners rather than mid-way

across the panel.

HIGH-PERFORMANCE FRAMES

Photo 4 is a model of a very efficient,
lightweight frame element. By using a

thin web separating the upper (hard-
wood) cap from the cabinet wall, I :

increased the stiffness of the assem-
bly enormously with very little added

PHOTO 3: Simple internal frame.

- weight. You could cut the webs (with
en boxes on the rear face of the front

lightening holes) from 3/8” marine or
Baltic birch plywood—this thickness
provides a generous glue line. And

then you could assemble manageable
woofer cabinets from %" particleboard
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with lightweight frames every 6” or
less.

DESIGN

Although I constructed my speaker
cabinets from hand-drawn plans, it
is better to use a computerized draft-
ing application for the design®. Fro
small-scale prints, you could build a
model similar to Photo 1 in a couple
of hours and test it for stiffness. As my
half-size midrange box went together,
it became surprisingly rigid given the
hobby materials used in its construc-
tion. You can quickly add any worth-
while ideas applied to the test articles
to a CAD design.

Reference 7 leads you to a web-
site where the structural properties
of various woods are listed. Stiffener
components are best made from loca
hardwoods, although the design of the
structure is equally important.

High-performance cabinets can be
both wonderful sounding and physi-
cally manageable, using a few fairly
simple structural refinements. Any
good book on basic stress analysis wil

provide simple equations (section mo-
ment of inertia) that allow comparison !
of different design choices to trade off

ze, relative rigidity, and weight. ~ aX
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PHOTO 4: Lightweight frame element.
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Truly an obstacle course for testing out your audio system, the Test CD #17 contains
an assortment of music and sound tracks designed to examine the limits and

possibilities of your own system. Each of the 22 tracks contained on the disc is a test
of the strengths and weaknesses of a component or hi-fi installation. From the disc

notes: “Most of the [musicall extracts [on the disc] make a demand across the whole
audio band in exploiting the total dynamic allowed by the standard CD, making
recording of percussion instruments, heavy motors, or takeoff of a helicopter; the
most demanding tests which can be found in this domain.” 2005, Sh. wt: 1 lb.
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