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SOID (S€eas) petras Preczion

%@@% PAS FANE POLYDAX

SOLID ROCK IS NOW THE SOLE U.S. DISTRIBUTOR OF THE FINE LINE OF PETRAS LOUDSPEAKERS
Introductory Prices On These Models

PETRAS 30W8A and SOSWBDVC These 12"drivers have been optimized for maximum performance

in the low frequency range. An extremely long linear excursion allows these drivers to move 40% more air than even
the Dynaudio 12”. A 51 mm polyamide voice coil delivers a 250 Watt AES power rating with a transient capability

of over 1200 watts. The 30SW8DVC is a dual voice coil version of the 30W8. (s e
30W8A Fs = 26.5 Hz 30SWBDVC  Fs = 26.5 Hz o =
Vas = 176.7 | Vas = 1653 | oF = =
Qm = 9.59 Qam = 10.46 » >
Qe = .387 Qe = .329 b =
$32.95 Qts = .372 $36.95 Qts = .319 E =]
| Re = 5.13 ohms Re = 6.80 ohms 200 Az 300 1000 2000 Mz 5000 10000 20000
| PETRAS 11.5 CPC-8 tns 45  fi-7)H » ==
driver is excellent for small 2-way systems and am = 1.92 3 e
| automotive use. A special composite cone pro- Qe = .636 % )“‘%
| vides good effeciency and transient response. Qts = 478 R
EH. = 89 db@iw E =
$995 Power = 50 watts & 2 —
Xmax = 6.4 mm p-p 3 = e
200 Hz 500 1000 2000 Mz 5000 10000 20000

SPEAKER KITS FROM SOLID ROCK

SR-6A The critics agree that the SEAS P17RC 6.5 inch polypropelene  SR-12XL  This system utilizes the Petras 30W8 bass driver in a vented

midbass is one of the finest small drivers available. Combine it with the  enclosure to deliver solid bass down to 32 Hz. Complimented by the

Polydax HD-100 1 inch dome tweeter and a phase and amplitude cor- SEAS 13 FGMBX midrange, the polydax HD-100 tweeter and a phase
' rect crossover developed by FFT analysis, and you have an incredibly and amplitude correct crossover we have attained an extremely flat

accurate inexpensive system. Kit includes all compon- (+ 2db) response out to 20 KHz. Kit includes all compon-

ents and plans for a computer optimized vented box. $7995 ents and plans for a computer optimized vented box. $1 5995

NOW AVAILABLE THROUGH SOLID ROCK

Computer Aided Speaker Design
C.A.S.D. IS THE MOST SOPHISTICATED SOFTWARE FOR SPEAKER DESIGN
e Vented and sealed box design
' * Large and small signal modeling
e Crossover attenuation and impedance correction design routines
¢ Interactive database with over 600 drivers from 34 manufacturers

C.A.S.D. FOR IBM PC, XT, AT AND COMPATIBLE SYSTEMS
2 DISK SET WITH OPERATION MANUAL $149.99

SEND FOR FREE CATALOG SOLID ROCK ELECTRONICS

Hamo 1311-B Knight St.
Street & No. Arlington, Texas 76015
City (817) 467-7878

State Zip

FAST REPLY KEB201
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MAXIMUM EFFORT SOFTWARE has released a
new version of LoudSpeaker, an interac-
tive loudspeaker design program for IBM
PCs and compatibles.

Written by SB author Max Knittel, the
new LoudSpeaker lets users set a specific
box volume for vented and passive-radia-
tor enclosures; design sixth-order vented
box alignments; design driver impedance
equalization circuits for cone-type driv-
ers, and driver impedance equalization/
resonance cancellation circuits for dome-
type drivers; design first through fourth-
order all-pass or constant-power, two or
three-way crossover systems; produce
printed tables of tweeter and midrange
attenuators.

The user’s guide has doubled in size
(40 pgs.), and includes equalizer, attenua-
tor, and crossover circuit diagrams plus
a complete sample loudspeaker design.

LoudSpeaker, also available in a math
co-processor version, has a suggested re-
tail price of $29.95.

For complete details and ordering infor-
mation, contact Maximum Effort Soft-
ware, 2701 Cedarwood Ave., Bellingham,
WA 98225.

Fast Reply #EB765

T
Audiophiles now have a weekly radio
show, AUDIOPHILE AUDITION, airing on most
of its 175 outlets at 2 PM (EST), Sundays.

The show, hosted by San Franciscan
John Sunier, is a mix of audiophile record-
ings and interviews with audio industry
stars and recording artists. The interviews
have a rather stronger than expected tech-
nical content, although not the kind of
'red meat'' readers of SB are used to.

The show is taped on a Sony F1 and dis-
tributed via satellite in digital format, so
the musical portions lose very little in
transmission. A letter to your local PBS
(Public Broadcasting System) station will
confirm local broadcast times and support
a worthwhile effort.

A
Good News

e 3= |
eton has released a new 7” Hexacone-
Diaphragm® woofer, the 7-380/32-hex.
According to the manufacturer, the
woofer's patented design makes it com-
parable with electrostatic and electromag-
netic drivers. The totally stiff, extremely
light design is said to help transfer signals
without resonance break-up.
The woofer is constructed of two fiber-
glass layers coated with a duroplastic res-

in, and has a honeycomb internal struc-
ture. Its frequency and step function are
said to make the woofer well-suited for
high-end, two-way bass reflex systems.

For more details and pricing informa-
tion, contact: eton Deutschland Electro
Acoustic GmbH, PO Box 1321, D-2860
Osterholz Scharmbeck, West Germany.

Fast Reply #EB1107

& Holes 5,50
equispaced on 170,S P.CD.
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DRA has introduced TransView, a menu-
driven FFT spectrum/transfer analyzer
which, when used with the company's
new A2D-160 sampling data acquisition
board, is claimed to form a complete ana-
lyzer for less than $2,000.

The IBM PC, XT, or AT software pack-
age is designed for measuring loudspeak-
er and room acoustics.

According to the manufacturer, Trans-
View supports cascaded AFM-50 anti-
aliasing filter modules programmable as
8-pole Bessel, Butterworth or Chebychev
filters, with up to 80dB/octave roll-off.
Filter gain is said to be programmable
from 0.2 to 500, while filter bandwidth
is programmable from 1Hz to 40kHz.
Other features include a graphics func-
tion that lets you plot individual data
points or connect them with lines, plus
time and frequency domain plots.

Suggested retail price: $250.

The A2D-160's listed features include
12-bit resolution and accuracy, up to
166,000 samples per second, and dual
channel capability {simultaneous sample
and hold).

Applications include FFT (Fast Fourier
Transform) analysis, digital oscilloscope
uses, audio frequency speaker testing and
measurement, acoustic testing and meas-
urement, and vibration testing.

Suggested retail price: $1,295.

For complete details on both products,
contact the distributor: MicroWay, Inc.,
PO Box 79, Kingston, MA 02364, (617)
746-7341.

Fast Reply #EB964
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INDUSTRY WEST ELECTRONICS has introduced
the Hypersound 115. Manufactured by
Ivie, this hand-held system measures 47
x 8% x 4% inches. Features include a
high-fidelity SPL of 115dB/1M, three-way
triplex amplifiers, tri-band peak processor
and two-thirds piezo. More information
can be obtained by contacting Industry
West Electronics, 270 N. Geneva Rd.,
Orem, UT 84057, {801) 226-0583.

Fast Reply #EB228
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Two new products have been released by
RAPID SYSTEMS, INC. The R360 is a turnkey
spectrum analyzer and digital signal proc-
essing peripheral for IBM PCs, XTs, ATs
and compatibles, while the R100 is a new
series of digital sound processing courses.

The R360 is said to be the only PC-
based instrument featuring the TI
TMS32010, and offers four-channel real
time spectrum analysis. Applications in-
clude multiple channel spectrum analysis
to 250kHz, vibration analysis, impact test-
ing, power line monitoring, and audio
and speech analysis.

Suggested retail price: $2,699. The R360
is also available with a less expensive data
acquisition module for $1,499, and alone
lists for $999.

Rapid Systems' new digital signal proc-
essing course lets you use a PC to teach
hands-on basics. The course includes a
250 page text which, when coupled with
enclosed hardware and software, is said
to turn a PC into a turnkey digital oscillo-
scope, FFT spectrum analyzer, data log-
ger, or data acquisition module. Chapters
include sampling, digital filtering, FFT
and spectrum analyzers, and experiments
and problems.

Price for the course varies from $1,299
to $3,299 depending on hardware op-
tions.

For complete details on both products,
contact: Rapid Systems, Inc., 433 N. 34th
St., Seattle, WA 98103, (206) 547-8311.

Fast Reply HEB948




SIDEWINDERS FROM MADISOUND!

Madisound is now stocking Sidewinder Power Resistors. These are audio grade
power resistors with the following specifications:
* 25W continuous power capability
Momentary overload rating: 3 times rated wattage for 5 second duration
Temperature range: Full power rating from - 65°C to 275°C
* Current potential: 900V AC
* Resistance element: Single layer wound to obtain minimum voltage drop
between adjacent turns
Air core element design with very low inductance
Encapsulation: Low resonance ceramic insulation: %" x %" x 2% ”
* Leads: .04” diameter, 1% ” length
Tolerance: Within 5% rated value

*

*

VALUES
| 2.20 .002mH 5.60 .009mH 120 023mH
2.7 003 6.8 012 15 032
33 004 8.2 015 20 044 |
[ 4.7 007 10. 25 054

—
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AUDIOPHILE PRICE: 1-9 Pieces: 60¢ each 10 or more 50¢ each
Shipment from Madison, WI. Terms are net cash. MasterCard and Visa acceptable on mail or phone orders.

MADISOUND SPEAKER COMPONENTS
| 8608 UNIVERSITY GREEN
BOX 4283
MADISON, WISCONSIN 53711
PHONE (608) 831-3433

FAST REPLY #EB20

SA-3050
SPECTRUM ANALYZER

First Affordable, HP S
Professional Grade, 5
Third Octave with Memories

$750 Including Calibrated Microphone

The SA-3050 is a professional, third octave spectrum analyzer, real time program
monitor with six memories, digital pink noise generator, multiple display
options, and full size display which meets ANSI Class I1 standards utilizing sharp,
fourth order (double tuned) precision filters.

Rugged 30 Band Real Time Analyzer
with easy to read 270 dot matrix display
for program monitoring, system design
and setup and other uses requiring precise
measurements. Resolution of 1,2,3, and 4
dB per step with a total range of 44 dB
to 136 dB. Three display integration rates:
fast for reading of transient information,
medium for general program spectral
balance viewing, and slow for measure-
ments. Sound pressure level (SPL) display
also included.

Precision Fourth Order Double Tuned
Filters to meet or exceed ANSI standard
S1.11 1971 Class II. Provides excellent
accuracy for reliable, repeatable analyses.
Six, Non-Volatile, Digital Memories
store frequency curves for reference

before, during and after analysis. Freeze,
write and read functions makes com-
parison accurate and convenient.
Laboratory Grade Pink Noise
Generator with adjustable output and
accuracy of + .25 dB throughout the
measurement range. The pink noise
generator has sufficient output to drive
a speaker directly.

Three Professional Inputs are standard;
a phantom powered balanced XLR input,
a FET instrumentation BNC input, anda
balanced bridging % ” line level input for
maximum versatility.

Calibrated Microphone included in the
package is a phantom powered %"
pressure gradient condenser with a ten-
foot XLR cable.

Audio Control Industrial 6520 212th SW. Lynnwood, WA 98036 206-775-8461

FAST REPLY NEB123

|

HOT OFF
THE LINE

SPECIAL
RUN
ORIGINAL
CTS 42"
SR10B
SPEAKERS

Woofer-Midrange
60Hz-15kHz $8
($6.75 in quantity)

Large inventory of
speakers,
crossovers
and parts!

For Speaker Parts Catalog:

!

' INTERNATIONAL
SURPLUS
ELECTRONICS

Olmito, TX 78575.0750
(512) 5464810

FAST REPLY ¥EB1062
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AUDIO CONCEPTS

We are proud to have grown to be the foremost manufacturer
of high-performance speaker kits in the U.S. Our entry level kits
satisfy the need for high quality at low cost. Our higher level
kits give an incredible price/performance ratio while competing
with the finest, regardless of cost.

Have listened to Vandersteen 2C, Snell C, Celestion SL-600, Thiel CS3,
Magnepans, Acoustats, etc. A few sound very good indeed. But on
an overall balance, the QUARTZ bhave the edge.

—Quartz kit builder.

DYNAUDIO MOREL FOCAL

drivers in stock

SHADOW

electronic crossovers in a variety of kit forms

CHATTEAROUX and IAR/WONDER

capacitors, solder and wire

AC

acoustical foam for cabinet lining and room treatment

Call us today at (608) 781-2110
or send $2 (refundable) for our complete catalog
or $15 for catalog and Designer Series Manual

AUDIO CONCEPTS
1631 Caldedonia Street (Dept. SB), La Crosse, Wl 54602
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BUILDER

Edward T. Dell, Jr. Editor/Publisher
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Robert M. Bullock Joseph D'Appolito
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Chris Smith—InterMarketing Associates
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Speaker Builder is published four times a
year by Edward T. Dell, Jr., PO Box 494,
Peterborough, NH 03458. Copyright © 1987
by Edward T. Dell, Jr. All rights reserved.
No part of this publication may be reprinted
or otherwise reproduced without written
permission of the publisher.

All subscriptions are for the whole year.
Each subscription begins with the first issue
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the year. A sample issue costs $4 in the US,
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Subscription rates in the United States and
possessions: one year (four issues) $15, two
years (eight issues) $25. All sets of back
issues are available beginning with 1980.
Caribbean and Canada add $4 per year for
postage. Overseas rates available on request.
NOTE: All subscribers residing the Western
Hemisphere are served by air.
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all areas outside the UK write to Circulation
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England. For gift subscriptions please in-
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with remittance. A gift card will be sent.
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sider them for publication. Please enclose
a stamped, addressed return envelope with
each submission. While we cannot accept
responsibility for loss or damage, all material
will be handled with care while in our pos-
session. Receipt of material is acknowledged
by postcard. Payment is on publication.
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T. Dell, Jr. at 5 Old Jaffrey Rd., Peterborough, NH 03458
USA. Second class postage paid at Peterborough, NH and
additional mailing office.
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About This Issue A

Enthusiasm for transmission lines
continues unabated and the
search for the smallest possible
internal volume may be ap-
proaching with Craig Cushing's
article beginning on page 9.
Ralph Gonzalez is already
familiar to readers through his
copious correspondence in SB’s
pages. He introduces his program
for modeling loudspeakers begin-
ning on page 18. Next time we
will see some practical examples
of using the program.

Coil winding by hand isn't very
difficult if you don't care whether
you wind neatly or not, but even
then counting the turns is no
cinch. Contributing Editor Bruce
Edgar has wrestled with the dif-
ficulty and comes up with his
succession of answers to the need
on page 25. Few serious speaker
builders have not wished, or been
asked, to make a pair for some-
one else. If the someone else is a
relative, you will want to provide
some performance data. Ken
Robinson built several pairs of
the "Model One’' and his sys-
tem’s details begin on page 28.

You have built yourself a new
listening room. Now you face the
questions: "Where's the best .
place to locate the speakers and
where do [ sit?"’ Charles Ulrich
had the bittersweet circumstance
of both a new room and the
troublesome questions. His
odyssey begins on page 32. Dave
Davenport is back (p. 42)
reviewing Focal's bass system.

_
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Guest Editorial by Bob White

Editorial

Is Flat Beautiful?

Amateur speaker builders are on the brink
of a new era of advanced design techniques.
With the increased access to microcom-
puters, we are beginning to see more and
more software either written specifically for
speaker design or which could be adapted
for that purpose. In the past we relied upon
the technical pioneers such as KEF and
B&W to provide the loudspeakers we
wanted. We are now capable of doing a
respectable job for ourselves. Granted, it
will not be as "'technically perfect' as the
job these companies have done, but it will
be as good as we can accomplish without
their elaborate instrumentation.

Some of the factors in loudspeaker design
we can examine using a modest home com-
puter are:

1. Cabinet proportions to suppress inter-
nal standing waves.

2. Placement and type of damping mater-
ials within the cabinet.

3. Explore cabinet shape effects on dif-
fraction.

4. Maximize angular coverage by opti-
mum driver placement on the baffle.

5. Determine the pistonic capabilities of
a driver within its thermal limits.

6. Model the enclosure structurally un-
der dynamic conditions using finite element
analysis.

7. Determine the large- and small-signal
responses of a given box/driver combina-
tion.

8. Optimize the passive components of
a crossover to take into account the com-
plex impedance of the driver and response
irregularities.

9. Discover the approximate time delay
necessary to align the acoustic centers of
two drivers.

10. Driver level matching based on meas-
ured Thiele/Small parameters.

11. CAD (computer-aided design) soft-
ware for designing electronic crossovers
and all-pass delay circuits.

The above techniques enable us to design
a superior home system.

With all these new skills, what can we
expect?

I envision a loudspeaker that is tri-amped
using electronic crossovers. These would in-
corporate amplitude equalization and inter-
driver time delay compensation. We will
have done our homework regarding all the
things mentioned in items one through
eleven and will be ready to test the results.
Theoretically we have come as close as we
can without exotic measuring devices.

What will it sound like?

Well, not exactly as good as we thought
it was going to.

Why?

I think we spend a great deal of time try-
ing to achieve a flat response loudspeaker
when, in fact, we would not like it if we
had it. Let's suppose we built this system
so we could adjust all the variables includ-
ing crossover frequency, inter-driver delay,
individual driver gain and the transfer func-
tion of the crossovers themselves. After
many hours of tinkering we arrive at a
""believable'’ sound.

If we then measured the results we
would be amazed at how "‘non-flat” it had
become and even more surprised that we
liked it. Does this mean that we should not
pursue a flat response? I believe the answer
should be ""No."” Starting with a flat re-
sponse gives us a common starting point
with which to compare any change we
make in pursuit of what it is we do like.

Few of us have identical rooms and no
two of us have the same pair of ears. Music
is a highly individual experience as is the
art of speaker building.

Speaker Builder / 1/87




A MORE COMPACT
TRANSMISSION LINE SUBWOOFER

he transmission line (TL) sub-

woofer design I am presenting in
this article is a synthesis of my earlier
folded design® and B.]. Webb's classic
reducing-section line'2 This package is
compact and powerful, with bass that
extends through the bottom octave.
The exterior dimensions—21” square
x 28Y%2" tall (including base)—are not
appreciably larger than subwoofers
with 127 drivers using other bass-
loading systems. Although my design
is not in the ''superwoofer’’ TL class
(18-24" driver), neither does it over-
power the room in which it is placed.
Instead, this design is easy to live with,
both in size and aesthetics, and is con-
current with excellent musical values.

In addition to its considerably re-
duced box size, this subwoofer has
several advantages:

1. retained low F3 cutoff;

2. relatively simple construction,
with 45° angle cuts needed only for
corner baffles;

3. reduced amount of stuffing be-
cause the line volume is less than that
of a constant-section line which does
not go below the woofer cone area
dimension;

4. easily adjustable stuffing;

5. extensive internal baffling which
minimizes cabinet resonances.

Low frequency advantages of a cor-
rectly designed transmission line
speaker system include: non-resonant,
accurate bass, with no ''boxiness’’:
capability for an F3 matching the
woofer’s free-air resonance; a gradual
(12dB/octave) roll-off below system re-
sonance further extending useful bass.

Several restrictions, however, have
traditionally governed transmission
line design. First, TL systems that do

BY CRAIG W. CUSHING
Photos by Carol Cushing
Drawings by the Author

PHOTO 1: The author’s completed compact transmission line system.
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not have line cross sections and which
taper to a size appreciably less than
that of the working area of the woofer
cone are inevitably large for a given
woofer size, and considerably larger
than other loading formats. Second,
practical evidence suggests, in general,
only certain driver types work well in
a TL configuration: low Q, half-roll
surround (PVC, butyl rubber or foam),
and synthetic cone materials (Polypro-
pylene, Bextrene and the like). Third,
it is often difficult to construct a
transmission line enclosure because
considerably more parts and angle cuts
are required than with the conven-
tional six-sided box. Fourth, because it
is best to stuff the line with long-fiber
wool (according to Bradbury?), multi-
ple-pound quantities can be expensive.
You can use Dacron polyester "'fluff,"
but it will produce an audible decrease
in sound quality®.

AE. Bailey's 1965 article! which in-
troduced the TL design principle,
warned against making the line's
cross-sectional area smaller than the
woofer's effective cone area. His
redesign article? continued the cross-
sectional area warning, although he
noted the line terminus could be about
half the area of that of the woofer
cone. Jastak8 Ruether!¢ Sanders!! and
Galo® have all directly or indirectly
warned against cross section reduc-
tions that go below this theoretical
minimum.

The one notable exception to these
designers is Bert Webb, who ad-
dressed the issue in his article, ""A
Proven Transmission Line Loud-
speaker!2:"" "'This cross-sectional area
is progressively reduced along the
length of the pipe, which is perfectly
permissable as rear radiation is in-
creasingly absorbed throughout the
length of the line.”” About a year ago,
I finally heard a pair of the legendary
Webb speakers and was astonished by
their general excellence, especially
their deep, natural bass. I was also sur-
prised by their compactness, given the
KEF B139 woofer size and the 40Hz
cutoff.

My original "compact’ subwoofer
design had a cross-sectional line area
at least twice that of its 8” woofer cone
(except at the terminus). The sound of
the Webbs, however, convinced me if
I could substantially taper the line, I
could make a significant size reduction
without compromising sound quality.
The Webb design has a cross-sectional
taper that, at the terminus, is less than
one-third that of the woofer cone area,
and one-sixth that of the chamber

10 Speaker Builder / 1/87

cross section immediately behind the
woofer.

Although, in my current subwoofer
design, the line's cross section at the
terminus is less than half that of the
woofer's working cone area, I suspect
even further reductions are possible.
I have no empirical or theoretical data,
however, to substantiate my suspi-
cions. Webb's design tapers at approx-
imately a 6:1 ratio in just over seven
feet, while my design reduces in sec-
tion approximately 4:1 in the same
distance. For construction ease, the
last four feet of my line is a constant
section.

As with most TL bass systems, mine
operates on the % wave principle
(Gary Galo's article in SB 1/82 pro-
vides a clear synopsis of the theory).
To take full advantage of the F; of the
driver used in this design (a Peerless
TA305F, now discontinued by the
Danish manufacturer but available as
a Precision Loudspeakers Inc. [PLI]
driver with the same designator), you
need a line giving an F3 of 25Hz/11.3
feet. You can also use drivers with a
lower resonant frequency, but the F3
will remain the same because it is

determined by the length of the pipe,
measured along its center line.
Other drivers which will work well
in this configuration include the
SpeakerLab W1208R ("Polylam’
treated paper cone model tested) and
the Becker 91227. The Dynaudio
30W54, which has excellent power-
handling, low Q and a synthetic cone,
is probably less suitable for this proj-
ect because, according to Madisound
(a Dynaudio distributor), in a TL con-
figuration, it's voice coil can be easily
pushed into non-linear excursions
when driven hard at low frequencies.
When I started working on this de-
sign, I planned to use the superlatively-
built Dynaudio woofer. The people at
Madisound, however, steered me
away from the 30W54 and toward the
_Peerless woofer, despite the fact that
the Dynaudio unit cost nearly three
times more. Other 12” drivers are un-
doubtedly suitable for this subwoofer,
and I would appreciate hearing from
fellow builders about other likely
candidates.

Thomas Cox's recently published in-
vestigation into TL driver/line inter-
activity* pointed out that optimum line
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FGURE 1: Construction lettering guide for the author's system.
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FIGURE 2: Particle hoard cutting guide. Note that there is litle margin for error.

length for a folded and stuffed line
may differ from that of a theoretically-
determined length based on an un-
folded, unstuffed line. For several
months, I tried to devise a test box pat-
terned after Mr. Cox's, but I had no
success. I was unable to design a box
that could accommodate my design’s

14 right-angle bends at the proper
distance ratios and with diminishing
cross section. My hypothesis is that
numbers of bends in the pipe, degree
of bend (90°, 180°), and degree/dis-
tance of cross section reduction all in-
terrelate with the driver and stuffing
to vary real world response. The Cox

article draws aside another veil in the
TL design process, but TL design re-
mains somewhat Zen-like. Although
my subwoofer follows only theoretical
design principles, it "listens'” very
well. A properly designed test line,
however, would doubtless allow
design optimization.
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FGURE 3: Right view of the system, panel A removed.

FIGURE 4: Left view with side B removed.
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’ TABLE 1

MATERIALS LIST

sheet cabinet-grade particle board, 4’ x 8’ x %"

box 100 2~ #8 Phillips head wood screws

box 100 1%~ #8 Phillips head wood screws

Five-way binding posts

Peerless or PLI TA305F 12~ polypropylene cone woofer, or equivalent (see text)
package Radio Shack grille cloth material (#40-1935)

roll 35" square open-cell, adhesive-backed foam insulation

pint flat black paint

tube latex caulking compound

8’ two-by-four

21" square x ¥4 "-thick smoked glass sheet for top (optional)

4’ x 6’ #232 Formica laminate (optional)

package Radio Shack fiberglass acoustic insulation (#42-1082)

22 Ibs. long-fiber wool for stuffing

4’ 14-gauge wire (or larger)

15-20" %" square hardwood stock for cleats, battens and panel sound deadening
8 yds. nylon netting

2"- diameter dowel (about 6” long)

small quantity of Velcro.

132~ square piece of ¥2” thick partical board

e e A ) =k

PHOTO 2: The subenclosure, showing panels J, K and L, angle baffie N, and two battens.
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As I noted in my earlier article (SB
1/85), because of the huge inductors
necessary for the required low cross-
over point, passive crossovers for sub-
woofers are notoriously difficult to
design and properly execute. If your
full- range system has bass perfor-
mance that reaches to 50 or 60Hz in
a reasonably flat fashion, then an ac-
tive crossover with 6dB/octave slopes
at 60-80Hz will work well. If your
speakers start to roll off an octave to
an octave and a half further up, as is
common with so-called 'satellite”
speakers of the small woofer variety
(4-6%2"), a 100-125Hz crossover at
18dB/octave is probably best. It will
prevent large signals from entering the
small mid/woofers (which would
otherwise increase distortion in the
mid-bass), and simultaneously allow
the system to image properly |its abili-
ty would be diminished by a higher
crossover point).

BOARD CUTTING. If you are care-
ful, you can cut all the panels from one
8’ x 4'x ¥%"-thick sheet of cabinet-grade
particle board. There is little margin
for error. The cutting guide (Fig. 2) and
Figs. 8, 9, and 10 illustrate that certain
"scrap’’ becomes angle baffles N, O,
P, Q and R.

Cut the first angle baffle N from the
woofer cutout area before you make
the circular cutout for the woofer. Cut
angle baffle O from front/rear sub-
divider K, as shown in Fig. 10. Cut
angle baffles P and Q from front/rear
main divider G, as shown in Fig. 9. Cut
45° tapers on both long dimensions of
angle baffle M. You can taper the
woofer cutout inward at a 45° angle,
as shown in Fig. 7, if you want to
surface-mount the driver; otherwise,
rout a ¥%2” wide x %” deep recess
around the periphery to flush-mount
the driver. You should cut top panel
F 19 716" square to allow easy installa-
tion/removal. Make sure all other
panel dimensions are exact, and the
panels are cut perfectly square.

ASSEMBLY. Use plenty of Tite-Bond
or Elmer’s carpenter’s glue, and 2” #8
Phillips head screws, spaced 3-4”
apart. You can drill and countersink
each screw hole in one pass with a
Stanley '‘Screwmate.” A variable-
speed drill with the proper size Phillips
head bit will also be a major assembly
shortcut. Certain areas of the assem-
bly, such as battens, will require in-
stallation with #8 1%~ Phillips head
screws. To ensure air-tightness, caulk
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FIGURE 5: Front view, panel D removed.
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FIGURE 6: Rear view, back C removed.

all mating joints as you assemble the
structure.

I found it easiest to first build the
main cabinet (bottom E, front D, back
C and side A}, then assemble the sub-
enclosure (panels ], K, and L} except
for the top I, and install it as a unit in
the main cabinet. Use plenty of screws
and glue.

Install angle baffle N next, then in-
stall front/rear main divider G and
angle baffle M. Install divider H,
securing it to panel G and bottom E.
For now, secure angle baffles R and O
to bottom panel E only. Now attach
angle baffles Q and P to panel G, as
shown in Fig. I, then install side panel
B, making sure you screw and glue all

angle baffles at each mating surface.

To facilit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>