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What dO ...WILSON AUDIO, VTL, AUDIO RESEARCH, HALES, SONIC FRONTIERS, CARY,
ARTEMIS, NESTOROVIC, PARADOX, MAS, WHATMOUGH, JACKSON BROWNE STUDIOS, ATHENA
PRODUCTIONS, WATER LILY ACOUSTICS... have in common?

The 21 MultiCap

WhY? FIRST — because it improves the sonic performance of their products. Audio manufacturers
around the world are increasingly aware that when they need the best performance, MIT’s unique, patented

self-bypassed MultiCap delivers what other capacitor o—

manufacturers claim but cannot offer: the highest level of
sonic performance.
SECOND - MIT offers more: We can help you get |

the best results from our capacitors in your designs. MIT

has over a half-million dollars in advanced test o——
This cross-sectional drawing shows the coaxial construction of a MultiCap.
equipment. We know what it means when a capacitor For simplicity’s sake, only two of the ten sections are included.

has “phase deviations,” “high ESR,” and “high series inductance.” We know how important it is — to the
final sound of your products - to reduce these and other parasitics.
Whether you use all MultiCaps in your all-out efforts or a few in only the most critical places for cost-

effective products, you will find the MultiCap advances performance.

SO get the l'eal StOI'y: We don’t want you to invest thousands of dollars in the

best drivers and equipment only to have your sonics bottle-neck through a $2 capacitor. MIT’s conservative

designs are trusted throughout the industry — our 200 volt dielectric is equivalent to another “audiophile-

grade” capacitor’s 600 volt rating! Papers Available

Call us for our literature — which IMEITIEEV LTI Considerations 1or a High Performance Capacitor

. . . L o The AT AtultiCap: Phase Response vs. ESR
companies outside of audio have used in in-house training , ,
MIT Introduces the New Metallized MultiCap

for its informative and accurate presentations. And don’t [N ECII ap in Power Supplies & Filter Circuits
]
The AT Filmy & Foil MultiCap: Installation & Applications

hesitate to call us for application advice.
Questions & Answers About Capacitors

@ MIT MultiCap

“The most advanced capacitor design in the world.”

For U.S. Inquiries: CVTL Inc., For International Inquiries:
Component Division of Music Interface Technologies MIT Components

3037 Grass Valley Hwy. 760 Pacific Road. Unit 19

Auburn, CA 95603 Oakville, ONT Canada L6L 6M5
(916) 823-1186 FAX (916) 823-0810 (416) 847-3277 FAX (416) 847-5471
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8 LINEARX
Loudspeaker Enclosure
Analysis Program (LEAP™)
and Loudspeaker
Measurement System (LMS™)
products are now sold and
serviced through LinearX. This
corporation has no affiliation
with Audio Teknology Inc., but
has retained any distributors
and/or dealers for the
LEAP/LMS product line who
were established through ATI.
LinearX Systems, Inc., 7556
SW Bridgeport Rd., Portland,
OR 97224, (503) 620-3044,
FAX (503) 598-9258, BBS
(503) 598-9326.
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8 ORCA

TopBox software provides
the capability to design

Good News

==

A POLYDAX

Woven Fiberglass cone mid-
bass speakers (HT100FO0, 4",
HT130F0, 5% "; HT170F0,
62", HT210F0, 8") feature
large magnet structures, high-
temperature voice coils wound
on aluminum voice coils, and

< STONECRAFT
Handmade marble and granite
speaker enclosures are
available in any size or shape.
White marble speaker stands
glow with a light installed
inside. StoneCraft Speaker
Systems Co., c/o SeaRail
International, Inc., 1116 Oliver
St., Houston, TX 77007, (800)
865-7445, (713) 863-0011, FAX
(713) 863-0025.

Reader Service #54

stamped steel chassis. The

cone is coupled with a high-

loss rubber surround. Polydax

Speaker Corp., 10 Upton Dr.,

Wilmington, MA 01887, (508)

658-0700, FAX (508) 658-0703.
Reader Service #53

® SPEAKER-SCULPTURE
Transmission-line-loaded
loudspeakers are designed to
avoid such problems as
diffraction, standing waves,
crossover anomalies, and lack
of coherence. Models include
the *‘Snail”” (bookshelf units),
the ‘‘Sea Horse™ (wall
hanging), the *‘Cobra” (free
standing), and the ‘“‘Scorpion”
(a subwoofer). Speaker-
Sculpture, 2 Division St., New
Rochelle, NY 10801, (914)
576-2896.
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fourth- and sixth-order band-
pass designs directly from

v PARTS EXPRESS
The 1993 catalog includes
parts for the electronic
hobbyist and home and car
audio enthusiasts. Products
include raw speaker drivers,
crossovers, Mylar® capacitors,
air- and bar-core inductors,
in-wall speakers, car-
amplification products,
speaker wire, gold-plated
connectors, semiconductors,
installation tools, educational
books and videotapes, and
loudspeaker-design software.
Parts Express International,
Inc., 340 E. First St., Dayton,
OH 45402, (800) 338-0531.
Reader Service #51

® SOLO ELECTRONICS

A new Copper-Foil Air-Core
Inductor™ offers 15-50% less
power loss, low AC and DC
resistance, low Q factor,
uniform current density,
minimum skin effect
resistance (up to 100kHz), and
high winding density. Solo
Electronics, 2462 Tripaldi
Way, Hayward, CA 94545,

and evaluate the expected
performance of several
loudspeaker system
configurations, and requires
only a few driver parameters
to develop designs (closed-box,
bass-reflex, and bandpass).
The program synthesizes

» TOROID

*“Zero-noise"’ toroidal
transformers are custom
designed for amplifier and
preamplifier applications. The
units incorporate low profile
and light weight in addition to
low audible noise and low
magnetic strayfield emission,
and are available with or
without encapsulation, with

epoxy potted center and
threaded inserts, or potted
inside a metal can with or
without mounting tabs. Toroid
Corp. of Maryland, 608 Naylor
Mill Rd., Salisbury, MD
21801-9627, (410) 860-0300,
FAX (410) 860-0302.
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your specifications. Available
in both PC and Mac versions.
ORCA Design & Manufacturing,
1531 Lookout Dr., Agoura, CA
91301, (818) 707-1629, FAX
(818) 991-3072.
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(510) 887-8016, FAX (510)
887-1657.
Reader Service #58

® PEERLESS
The RDC 2000 Ring Dome®
tweeter for car systems
includes such features as high
sensitivity and power handling,
replaceable ring dome
assembly, ferrofluid-cooled
voice coil, and laminated
metal diaphragm. The unit can
be installed in the door or
attached to the instrument
panel. Peerless of America,
Inc., 800 W. Central Rd., Mt.
Prospect, IL 60056, (708)
394-9678, FAX (708)
394-5952.

Reader Service #59
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B HERNON

UV Epoxy 25771 for electronic G d N

potting applications combines OO eWS
UV cure mechanism with two- [
component epoxy. It can be

instantly immobilized under
UV light, allowing parts to

undergo additional assembly
operations during the cure ~ » ABILENE
process. Full cure is obtained e — ’ N Texturelac spray-on paint

at room temperature or can be o finish was developed for use
accelerated with heat. Hernon : on speaker boxes, electronic

Manufacturing Inc., 121 Tech housings, cases, and
DI'., Sanford, FL 32771, (800) enclosures. The finish

; resembles leather, pebble,
stone, or stucco. It can be

used with conventional air-
spray systems, and dries in 15 294, Hewlett, NY 11557, (516)
minutes without seams, stains, 791-6943, FAX (516)

or dust. Abilene Research and 791-6948.

Development Corp., PO Box Reader Service #57

527-0004, (407) 323-0545,
FAX (407) 321-9700.
Reader Service #63

» RDL

“Room-Designed”’
loudspeakers include models
FS-1 (a floor-standing unit with
both woofer and tweeter

mounted on the front panel), ® RICHARDSON

F-1 (with the woofer mounted Sennheiser Electronic Corp. tubes, RF components, and
horizontally on the top panel), has named Richardson capacitors with same-day
B-1 (a bookshelf system), and Electronics as its authorized shipping available on most
S-1 (same mounting as F-1 stocking distributor for items. Richardson Electronics,
but smaller). RDL Acoustics, microphones, headphones, RF  Ltd., LaFox, IL 60147, (708)
26 Pearl St. #15, Bellingham, wireless microphones, and 208-2200, (800) 348-5580 for
MA 02019, (508) 966-2200, other related products. US/Canada sales locations.
FAX (508) 966-3645. Richardson also supplies Reader Service #56

Reader Service #64 power tubes, CRTs, camera

Roy Allison's Famed Tweeter Now Available

RDL drive units are made by hand in our Massachusetts
factory which overlooks the headwaters of the Charles
River. We don't claim that the location gives them any
special virtue; that comes from decades of experience in
design and manufacture of what many consider to be among the finest systems
available. Our pulsating-dome tweeter, for example, has wider and more uniform
dispersion than any other. Our woofers have lots of overhang, linear
suspensions, and smooth response. We are now offering these drive units
separately.

ACOUSTICS

For Specifications and Ordering Information:
Call 1 800 227 0390
RDL Acoustics
26 Pearl Street, # 15
Bellingham, MA 02019

Reader Service #39
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technologie d’avant-garde

—— .
I

AUDIOM 15VX Polyglass 15" subwoofer

for your free copy of the complete FOCAL catalog: call or write Focal America, Inc.
1531 Lookout Drive, Agoura, CA 91301. USA. TEL: (818) 707-1629 FAX: (818) 991-3072




SPEAKER REPAIR

- Hard to Find Speaker Parts
- Professional P.A.
- Sales
- Home Stereo
- Sound Reinforcement
- Repair & Reconing of All Speakers

4

AUTHORIZED SERVICE

JBL # PEAVEY % ELECTRO VOICE
CERWIN-VEGA % ALTEC % RENKUS-HEINZ

FENDER # INFINITY % WALDOM
KLH % ADVENT % YAMAHA
PAS # GAUSS % JENSEN % EMILAR

FORT WORTH DALLAS

158 West Magnolia 2636 Walnut Hill Lane 207
(817) 334-0713 (214) 902-9976

Beeper: 588-3781 Beeper 249-6222

Metro: (214) 988-7484
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Contributing Editors
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The peculiar evil of silencing the expression
of an opinion is, that it is robbing the human race;
posterity as well as the exisiting generation,
those who dissent from the opinion,
still more than those who hold it."

--JOIN STUART MILL

est of the art and craft of speaker building,
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About This Issue

Good things come in twos, as this
issue makes abundantly clear. In
our lead article, Australian Peter
Taylor describes "Two Ways to
Realize a Dream'’ (p. 10). His
project demonstrates that part of
the satisfaction of a job well done
comes from learning and doing
rather than simply buying a
ready-made product.

Why don’t manufacturers’
driver sensitivity ratings match
calculated ones? Who put the
power in power amplifiers? How
do you match driver efficiencies
in multi-driver systems? John
Lipp answers these questions and
explains his new efficiency
parameter, beginning on page 20.

Paul Francis has discovered
that using "'A Two-Woofer Box
System'’ will increase his system's
bass efficiency. The process
involves doubling each driver's
cone mass. Beginning on page 22,
Paul explains the intricacies of
cone weighting and describes how

| the process can even be applied to
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the smiles, this trial-and-error
project was well worth the effort.
The details begin on page 26.

A two-fisted combination
returns for a reprise, as Randy
Parker's 'Prism V Satellite/JBL
Subwoofer” (p. 32} concludes with

| details of cabinet construction.

Finally, what could be better
than two speaker projects? Scott
Henion provides the obvious
answer in a tale befitting the
Arabian Nights, beginning on
page 58.
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and QC production testing.

— - —

At last, there is a complete and affordable analyzer
system that provides quality data suitable for real
electro-acoustic engineering purposes. The LMS system provides a
vast array of powerful computer based features which are specifical-
ly focused on the unique requirements of loudspeaker development

Loudspeaker

| \‘
Measurement
,c‘&%ﬁf‘” ‘o\\ \x\»\\:,\‘»\’ \

£\

s

o

Whether your application is professional audio, consumer stereo,
car stereo, or contract installation, LMS is the perfect tool for devel-
opment and testing of loudspeaker systems.

No other measurement pack-
age today provides as many
outstanding features and
capabilities at such an
affordable price!

The system software provides a host of powerful utilities and
processing features which enable the user to perform many
| complex and tedious tasks easier than ever before. Unlike
most other analyzer software which is oriented towards single
curve use, LMS handles multipie curve display and operations
with a versatile 20 entry library database.

E v Curve library system for multicurve operations
¥ Macro programming of operation for QC testing
v Standard and user selectable Frequency Ranges
v Relative and Absolute PASS/FAIL Compare

v Import and Export Data to ASCII files

| ¥ Speaker Parameter Generation
/v SPL/Z Combo Conversion

‘- v Nygquist Plot Conversion

v Polar Plot Conversion

v Tail Slope Correction |
¢ Multi-Curve Averager

v RLC Meter L

¢ Full Length 1BM PC Slot Card, 8 Bit PC Slot

v Osc Maximum Output: +16dBm (5Vrms)

l v THD: 0.015%, 20Hz-20kHz
v Frequency Resolution: 200 steps/decade, Log
¢ Filters can track Osc frequency by any ratio
¥ SPL Measurement Range: 35-125 dB-SPL
v Video graphics support: VGA. EGA, CGA, HGA

v Calibrated 8mm Electret Mic with Preamp

¥ Oscillator: Continuous or Gated Swept Sine Wave v Frequency Range: 10Hz-100kHz

v Osc Attenuator Range: 60dB in 0.25 dB Steps
¢ Frequency Range; 10Hz-100kHz

v Duai State-Variabie Fliters: LP/HP/BP/BR

v System Signal to Noise Ratio: 90dB

v XLR Interface: Osc out, Bal input. Mic input
¥’ 354 Page Manual wllb‘/\pplicnuon Notes

[MS supports a large number of printer
| standards, and even supports numer-
ous desktop publishing graphic formats
in both B&W and coloi! Portrait and
Landscape orientations in any custom
size and aspect ratio are also possible.

v IBM/Epson 8 Pin Dot Matrix

Call Today for a free Demo Disk!

Tel: (503) 620-3044

International Dealers: Agentina:interface SRL (54-1)778-2713/Australla:ME Technologies 61(0)65-50-

v NEC, Epson, Toshiba 24 Pin
v HP LaserJet, DeskJet Series Printers
v HPGL Compatible Plotters
: v PostScript Printers- B&W Color
I v PostScript EPS/TiF BEW,Color
VDX AutoCAE Vecio Plot:

(C) Copyright 1993 LinearX
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Editorial

In my view, America's engineering community is suf-
fering from a serious case of sacroiliac damage. Unless
something is done to repair its deteriorating backbone’s
condition, it may become a fully immobilized paraplegic.
Fortunately, some folks in influential positions are ac-
knowledging that something is seriously amiss in the en-
gineering establishment, especially in how engineers are
educated, and are looking for solutions.

John Wiley & Sons (founded in 1807) recently hosted
a meeting of ten highly qualified people to do some pre-
liminary discussions on the issue. Dr. Joseph Bordogna,
the keynote speaker, is assistant director for engineer-
ing of the National Science Foundation. The other nine
were engineering department heads in universities which
included Florida, Missouri-Rolla, Waterloo, Cal Poly,
Purdue and Tennessee; plus engineering people from
Sun Microsystems and Apple Computer, as well as one
director from an engineering firm, Muesser Rutledge.

Among other things, Dr. Bordogna said engineering
education needs a “paradigm shift"’ to enable the next
generation to "invent the future.” He cautioned against
‘", . .trying to solve tomorrow's problems with yester-
day's solutions.”” In addition, he stated that today's en-
gineers are trained with strong analytical skills to
'*...deal with things the way they are,’" but are short
on relating this discipline to ''. . .deal with things the
way they ought to be.”

The Wiley organization is coordinating responses to
this first move to shift educational values to a broader
spectrum. Many others have been commenting for some
time on the narrow, almost exclusively mathematical
viewpoint of engineers whose philosophical preferences
for the scientific approach have serious consequences
for society.

Only after the atomic bomb was invented, tested suc-
cessfully and dropped on Hiroshima did those involved
at Los Alamos begin to consider the consequences of
their achievement. In another area, the '‘invention'’ of
the essentially nonrepairable, "'throw-away'’ designs for
all manner of electronic equipment was not a matter of
thoughtful consideration, but a kind of mindless re-
sponse to marketing pressures.

One of the editor's old friends, Alan Watling of Col-
chester, England, recently relayed an apposite story. 'l
recently bought (for about $25) a telephone answering
machine from a 'surplus’ company,” he says. ""They sup-
plied a new IC to replace the one obliterated by British
Telecomm (BT}, who drill a %" hole in the case when-
ever any machine is returned for any fault, and throw
it in the trash can. Installing the new IC and repairing

DOES US ENGINEERING EDUCATION
NEED A NECK BRACE?

the wrecked board was equivalent to putting the cuckoo
back into a Swiss clock that has been dropped off the
Alps—however, it worked. When I asked around for a
circuit diagram I found there isn't one. Nobody ever
needs one, do they? There are no real engineers in the
repair center, just packers and hole drillers.”” Mr Wat-
ling is a retired BT engineer.

Most of SB's readers will know ahead of time that the
editor believes engineering malaise arises from the fact
that too many engineering professors apparently cannot
build an electronic project. In the electrical engineering
world, that is a job for the technician. Not only for the
technician—but the lowly technician. The old chestnut
about the guerilla warfare that goes on between most
engineering departments and the technical development
departments, is that the engineer may design the device,
but the technician makes it work.

Now that peace has broken out between the Israelis
and the Palestine Liberation Organization, perhaps some
kind of treaty could bring our engineers and our tech-
nicians into some new form of cooperative amity. It
would be instructive to compare the original design
schematics and the final manufacturing ones to deter-
mine whether there is any truth in this widespread
rumor. The fact that the magazines Audio Amateur, Inc.
publishes are written, to a significant extent, by graduate
engineers would seem to contradict my assertion. How-
ever, the relatively small circulation of the magazines
(this one goes to some 11,500 per issue) could confirm
my speculation.

The steady decline of hands-on opportunities for elec-
tronic construction in the US has been commented on
by others than myself, however. Electronic Design News
has had editorials recently on this issue, as has the New
York Times, commenting on Heathkit's discontinuing
any electronic kit offerings. The same trend is evident
in the fact that, other than the three periodicals we pub-
lish, only two general electronics titles survive in the
United States, along with the several excellent ham and
computer periodicals committed to construction.

Perhaps US electronics engineering suffers from a
broken neck. The brains have become disconnected
from the hands. This malaise seems not to affect the
Europeans or the countries on the Pacific rim. Germany
has three periodicals with monthly circulations in ex-
cess of 85,000 dedicated almost exclusively to sophisti-
cated, hands-on construction projects. Japan's MJ (Audio
Technology) dedicates over half of its approximately 250
monthly pages to construction and goes to over 40,000

Continued on page 81
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TWO WAYS TO REALIZE

Since building a three-transistor radio
35 plus years ago, I have harbored a
dream to build speakers, a dream which
recurred after I replaced an aging ampli-
fier and added a CD player to my stereo
system. My Sonab OAS5 speakers had
provided faithful service for at least 22
years. The first question was whether I,
a rank amateur, could improve them.
The second question was how I would
tackle the task.

One obvious answer was to purchase
a kit, but that seemed too easy a solution.
As one which by-passed the learning
and understanding phases, it eliminated
much of the potential for satisfaction. The
alternative was to start from scratch. Lo-
cating reference material proved to be a
challenge, but I eventually obtained three
books which proved to be invaluable.

Having read two of them, and while
waiting for the third to arrive, I experi-
mented with the Finnell/Caudle pro-
gram."? As I have more experience using
Lotus 1-2-3 than BASIC, I began adapt-
ing the program to a spreadsheet format.
This would utilize the WYSIWYG graph-
ics, and I could build in as many design
formulas and rules of thumb as possible
from the references.

I found The Loudspeaker Design Cook-
book invaluable in this regard.? I pro-
vided for three acoustic-suspension and
three bass-reflex designs using either
specification or measured data, as well
as adding first-, second-, and fourth-order
crossover, driver attenuating, and imped-
ance equalizing designs for two- and

ABOUT THE AUTHOR

Peter Taylor has an honors degree in civil engineer-
ing and is the City Engineer of Toowoomba in
Queensland, Australia. He also heads a small com-
puter software company which supplies budgeting
programs to local government. In his limited spare
time, he enjoys listening to a wide range of music.
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A DREAM

BY PETER TAYLOF

PHOTO 1: The completed first “‘final’’ enclo-
sure. The lower front panel indicates the ap-
proximate extent of the lower compartment
housing the crossover filters.

three-way speakers. In my enthusiasm,
I also provided full design details for
hand-wound air-core inductors. The fin-
ishing touch was the inclusion of low-
frequency response plots and all circuit
diagrams, complete with component val-
ues from the design calculations. After
spending considerable time developing
and refining the program, I was ready
to translate theory into practice.

THE WITCHING HOUR. I first car-
ried out trial designs for a wide range of

Dynaudio, Peerless, Vifa, Scan-Speak
and other drivers. Enclosure size was a
major factor. My old Sonabs represented
the maximum desirable size in terms of
plan dimensions, but greater height
would optimize the height of the listen-
ing axis. I preferred floor-standing cab-
inets to stands, and this choice offered
some flexibility through the use of a false
floor. The other important consideration
was cost.

Although my first inclination was to use
a three-way design and bass-reflex en-
closure, I reasoned that I could achieve
a higher-quality end product by using a
two-way design. I ultimately decided on
Scan-Speak 222 mm 21W/8554 Kevlar®
woofers and Scan-Speak 29 mm D2905/
9000 tweeters.

To a newcomer, crossovers epitomize
the so-called “'black art" of speaker de-
sign. Vance Dickason's many useful il-
lustrations of crossovers modeled using
the LEAP program highlighted the pit-
falls. I wished to avoid any potential
problems caused by the rising frequency
response of the woofers prior to rolloff,
and had intended to use a crossover fre-
quency of 1.5kHz with fourth-order
Linkwitz-Riley filters. I rethought that
strategy on the helpful advice of Arthur
Rosenblum from A&S Speakers, who
recommended a crossover frequency no
lower than 2kHz for the tweeters.

I returned to the drawing board and
started plotting frequency responses by
hand. The crossover frequencies which
came closest to achieving the desired
result were 1.8kHz for the woofer and
2kHz for the tweeter.

FIRST “FINAL" DESIGN. I finalized
the design with a tallish enclosure hav-
ing greater depth than width, which nat-
urally must accommodate the Scan-Speak
woofer. I chose the QB3 alignment with



the following characteristics: Vg = 32.5L,
fp = 34.8Hz, f; = 42.4Hz, port diameter
of 63 mm, port length of 192 mm, height
of 635 mm, width of 230 mm, and depth
of 250 mm.

These internal enclosure dimensions
were quite tight in terms of satisfying de-
sirable criteria such as driver spacing,
woofer and port separation, port and en-
closure clearances, and shelf brace loca-
tions. The integration of the enclosure
and stand provided a separate compart-
ment under the floor. This was more
than sufficient for the crossover filters.

I selected 25 mm medium-density fi-
berboard for the cabinet because of its
ready availability, stability, and ease of
working. To finish the enclosure, I chose
1.5 mm cedar plywood. {Australian cedar
is a traditional furniture timber now in
short supply and should not be confus-
ed with western red cedar found in the
US.) My initial choice of damping mate-
rial was a nonreticulated, open-cell poly-
ester-polyurethane foam with 80 cells/25
mm and 25 mm thick.

I used good quality resistors, capacitors,
14 AWG air-core inductors, and wiring
throughout. Most of these components
and the drivers were obtained from A&S
Speakers, and I am very grateful for the
efficient and friendly service provided by
Arthur Rosenblum and his staff.

I sealed the speakers and the enclosure
rear panels with polyurethane foam
strips, and secured them with machine
cap screws and either T-nuts or brass
blind nuts. I used heavier cap screws to
secure the base plinths, and T-nuts for
ease of access to the crossovers. Four ad-
justable spikes support each enclosure
just above carpet level.

The grilles consist of a 12 mm quarter-
round (quad) wood frame bonded to a
sheet of plastic laminate 1 mm thick. The
laminate stiffened an otherwise flimsy
frame. I glued 12-mm-thick reticulated
foam to the laminate so it covered the en-
tire surface within the frame. The lami-
nate and foam, cut at 45°, provide open-
ings for the drivers and the port. For the
grille cloth, I used black chiffon, which
proved to be virtually transparent in both
the visual and acoustic senses. The fin-
ished product is shown in Photo 1.

TESTING TIME. As the time ap-
proached to test the finished speakers,
I experienced mounting excitement and
apprehension. Initial listening tests with
a variety of music produced a warm in-
ner glow, which no doubt all amateur
speaker builders experience. A-B com-
parisons with the Sonabs confirmed in-
itial impressions. While the new speak-

ers were not as bright as the Sonabs, the
more mellow sound provided very easy
listening, and stereo imaging was much
more precise.

Then the nagging questions arose:
Were the Sonabs overly bright because
of their four tweeters? Did the new
speakers lack brightness? Was I detect-
ing peaks and troughs in response dur-
ing the sine wave sweep on the test CD?

Fortunately, I was able to borrow
some test gear, including an old but ade-
quate signal generator. Impedance mea-
surements (Fig. 1) indicated an fp of ap-
proximately 29Hz. Further analysis gave
a Qg close to three compared with seven
assumed for design. Using the same sine
wave signal and a Briiel and Kjaer sound

level meter, frequency response showed
fairly rapid roll-off after 10kHz.

I was eager to test an alternative damp-
ing material before making further ad-
justments to the speakers. Reports in-
dicated that a reticulated foam would be
superior to the nonreticulated variety. I
chose another polyester-polyurethane
foam with reticulated open cells at 45/25
mm, the same I had used for the grilles
but 25 mm thick. At the same time, I dis-
connected the C-R impedance equalizers
from the high-pass filters. Further test-
ing indicated these modifications had
very little effect on either impedance or
frequency response.

Connecting an X-Y plotter to the sound
level meter and using a test CD simpli-
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ing position was 3.4 meters from each speaker; and the signals were sine wave sweeps on
a Denon Audio Technical CD (tracks 36 and 65). Note the near-field port spike around 850Hz.
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fied and accelerated the frequency re-
sponse testing process. I performed a ser-
ies of tests from my normal listening
position for both speakers, each speaker,
and the speakers with and without grilles.
(The room is less than ideal for this pur-
pose, with an asymmetric setup and a

L

PHOTO 2: The completed final enclosure. The
lower compartment housing the crossover
filters is approximately 100 mm high.
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ceiling which steps from 2.35-3.20 me-
ters approximately midway between the
speakers.)

The plots showed increased response
levels around 1-2kHz and some dips in
the 3-6kHz range. One speaker was more
severe than the other, suggesting some
room effects, but I could not entirely
blame the room. Ralph Gonzales' cross-
over article (''Real-World Two-Way
Crossovers: A Design Method, SB 2/92,
p- 18) provided food for thought. The re-
sponse rises were somewhere near the
prerolloff lift shown in the woofer specifi-
cation sheet. My crossover design seemed
to follow Gonzales' '‘real-world'’ ap-
proach through the use of different high-
and low-pass crossover frequencies.

The frequency of the response dip was
higher than either crossover frequency,
but perhaps reversing the tweeter polar-
ity would help. More tests revealed no
dramatic effects. The plots indicated,
however, that the conventional polarity
for even-order crossovers was correct in
my case. I had also read that dips were
easier to live with than humps, so I de-
cided to concentrate on the latter.

Further hand plotting indicated a
second-order Linkwitz-Riley low-pass fil-
ter might make some improvements
without the need to alter the high-pass
filter. So, I ordered new Solen capacitors
and inductors, and the soldering iron
was once again in action.

LOUDSPEAKERS AND PIPES. Lis-
tening tests suggested that while some
improvements had been achieved, there
were still a hump and a hint of a dip

(Fig. 2). I recalled a review by Holt and
Atkinson in Stereophile in which near-
field testing had been used to locate a
problem ¢ I wondered whether it would
work for me. The tweeter and woofer re-
sponses were straightforward, but those
peaks in the port response were another
matter. Converting the frequencies of the
peaks to wavelengths, and then calcu-
lating fractions and multiples of those
wavelengths, resulted in some recurring
values. They looked suspiciously like
some of the internal dimensions of my
enclosures.

I thought I must be paying the price
for ignoring the golden ratio rule as it
should be applied to enclosure dimen-
sions. My conclusion that a resonance
problem existed in the height of the box
led me to place pieces of damping ma-
terial in strategic locations. Further test-
ing once again revealed that only minor
improvements had been made.

After rereading Dickason's chapter on
vented boxes, I found the answer in one
of the simulation plots: pipe resonance—
not in the enclosure but in the port. A
further check on the wavelength calcula-
tions confirmed it. Values ranging from
188-196 mm were aplenty. The port
length was 192 mm.

I now faced a further problem. My
port at 63 mm diameter was already
minimal according to theory. The next
plastic pipe size, nominally 50 mm, was
too small. Further examination of Dick-
ason's simulations seemed to suggest
that a vent with a length-to-diameter
ratio of approximately two might have
fewer problems. The ratio for my port
was 3.0 whereas a 51-mm-diameter port
would have a ratio of 2.3. I decided it
was time to ignore the theoretical min-

Continued on page 14
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ESOTEC Speakers by Dynaudio

The Dynaudio Esotec loudspeakers represent a breakthrough in transducer technology with each stage of development aimed at creating ideal
performance for a loudspeaker. The Esotec D-260 high frequency transducer is a culmination of thousands of hours of research and hundreds of
thousands of dollars in tooling and dedicated instrumentation. The finished product was required to have the same precision tolerances as the now
legendary ESOTAR series, but at a moderate finished cost. The end result is a tweeter with clear and accurate resolution, yet without a trace of
sharpness even at highest output levels. Continuing this standard are three new cone transducers: the 15W75 midwoofer, utilizing a 5 inch cone and
a3 inch voice coil; the 17WLQ, a 6.5 inch woofer with a 3 inch coil, which can be used in either sealed or vented enclosures; and the latest development,
the 20W75, an 8 inch woofer that also has a 3 inch voice coil and can develop very low bass (below 35 Hz) in moderate vented enclosures. All
woofers feature cast frames, magnesium silicate impregnated polypropylene cones, butyl rubber surrounds, vented pole pieces, and laser cut precision
spiders. These precision technologies incorporated into the ESOTEC drive units produce extremely smooth frequency response with the control and
attack that is possible only with large voice coil design.

ESOTEC D-260 e e I T AT "F”f"r’?gn'”"’ iSkans
The D-260 is a 1" damped soft dome e f;‘,"l__‘L. et IRRIHIN _‘l ESHSE
. . . . afeC
tweeter with a transmission line rear cham- A g I I = B 8 Ll L] €
. . . . D-zen_ i =R S v o
ber. This new design gives this tweeter a inTIATE == =R Lk 1B % THY 3
very musical sound, clear and accurate. p— ,:',, BE 4H =LAt T 4H =
J 9 g - = g1 -~ | 1 T "
‘ This driver will not compress, at loud vol- E ERT {” RN 11 L L LIHIE ) h
H H "y K 1 oa 200 CEETT 1
ume it still reproduces a crystal clear sound. arorze Suvrmy Fion Scuione " 1 theten w0 aa et
Theile-Smail Parameters: cff. cone arca Sp 7.7 em2 Voice coil:
Q. mechanical Qms 0.83 moving mass Mms 05lg diameter d 28 mm
Q, electrical Qe 1.14 lin. excursion (p-p)  Xmax 0.3 mm length h 2.8 mm
Q, total Qu 0.48 max. cxcursion (p-p) 3.2 mm laycrs n 2
Resonance, free air  fs 1000 Hz Power handling: inductance (10 KHz) L. 0.063 mit
force factor Bxl. 39Tm nominal (long term)  IEC 130w nom. impedance Zne 80
Equivalent volume  Vas - transient 10ms 1,000 W DC resistance Re 520
15075 4 Onm
ESOTEC 15W75 100 FETTE— |

u The 15W75 5" woofer with a 3" voice coil
isa very fast midbass driver. The sound re-
production from this driver is very smooth
and accurate. We have used this driver in 2-
ways, MTM designs, autosound and as a
midrange. The results were exceptional.

Theile-Small Parameters: 40780 cff. cone arca Sp 87 cm2 Voice coil:

Q, mechanical Qm 1.7 moving mass M 12g diameter d 75 mm

Q, clectrical Qn 0.6 lin. excursion (p-p)  Xmax 5.5 mm length h 10.5710 mm

Q. total Qu 0.4 max. excursion (p-p) 15 mm layers n 2

Resonance, free air  fs 55 Hz Power handling: inductance (10 KHz) L. 0.15/0.19 mH

force factor Bxl. 4.7/6.0 Tm nominal (long term)  IEC 130 W nom. impedance Zne 4/8Q

Equivalent volume  Vas 751 transicnt 10ms 1,000 W DC resistance Re 3.0/490Q

| - _ S S _
Input: 2.83 V ist.: 1 meter gy

ESOTEC 17WLQ === TR AT

is dri i ]l =1 S i i
This dn,ver should be in stock. by Sep?. s0 g = AN / Ei
we don’t have personal experience with it ] i = =
yet. It looks as if it should get down to AL pihests i
43Hz in .68t and T0Hz in a .4ft" sealed en- N , A
closure. If this driver is anything like its T P ! { T v B
brothers, it will be worth waiting for. S A - B e
Theile-Small Parameters: 40/ 8Q eff. cone area Sp 120 cm2 Voice coil:

Q. mechanical Qm 1.8 moving mass Mms i5g diamcter d 75 mm

Q, clectrical Qn 0.5 lin. excursion (p-p)  Xmas 6.5/5.5mm length h 11.5/10.5 mm

Q, total Qu 0.4 max. cxcursion {(p-p) 17 mm layers n 2

Resonance, frec air  fs 40Hz Power handling: inductance (10 KHz) L. 0.15/0.19mH

force factor Bxl. 5.0/60Tm nominal (long term)  IEC 130w nom. impedance Zae 4/80

Equivalent volume  Vas 221 transicnt 10ms 1.000W DC resistance Re 30/490

ESOTEC 20W75

The 20W75 has en extremely smooth roll
off for an 8" woofer. This driver works well
sealed or vented, with low F3’s in moderate
sized boxes. The 4ohm driver has an 3 of
32Hz in a 1.8ft3 vented enclosure. Grills

are available for autosound.
Theile-Small Parameters: 40/ 8Q cff. conc area Sp 180 cm2 Voice coil:
Q, mechanical Qe 1.5/1.8 moving mass Mo 20g diameter d 75 mm
Q, clectrical Qo 0.5/0.7 lin. excursion (p-p)  Xmax 8.6/9.2 mm length h 13.6/14.2 mm
Q. total Qu 04/0.5 max. excursion (p-p) 15 mm layers n 2
Resonance, frec air s 30 Hz Power handling: inductance (10 KHz) L. 0.2/03 mH
force factor Bxl. 48/50Tm nominal (long term)  1EC 130w nom. impedance Zoc 4/8Q
Equivalent volume ~ Vas 64/651 transicnt 10ms 1,000W DC resistance Re 3.15/500Q
Madl?geuc;‘ad Usnpis::,(;}:ycg::gg;‘ents Ordering Information: All speaker orders will be shipped promptly, if possible by UPS. COD
P.O. Box 44283 requires a 25% prepayment, and personal checks must clear before shipment. Add 10% for
Madison, WI 53744-4283 U.S.A shipping charges. Residents of Alaska, Canada and Hawaii, and those who require Blue Label
Voice: 608-831-3433 air service, please add 25%. There is no fee for packaging or handling, and we will refund or bill
\ Fax: 608-831-3771 you to the exact shipping charge. We accept Mastercard or Visa on mail and phone orders. J
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Continued from page 12

imum diameter and try the smaller tube.
Besides, many higher quality commer-
cial speakers have relatively small vents.
I was able to fit the new port neatly into
sleeves of the 63-mm-diameter material,
thus avoiding an untidy modification to
the enclosures.

When I reviewed the near-field re-
sponse plot for the new port (Fig. 3), 1
was like a kid with a new toy and set-
tled back for some well-deserved listen-
ing enjoyment. Alas, there was still a dip
around 6kHz and the high-frequency
response seemed a little disappointing,
though much of that disappointment ap-
peared only on paper.

Gonzales referred to phase relation-
ships—a bit complicated for me, though
I understood the implications. His fre-
quency response plots showed dips like
mine and he eliminated them, in simula-
tion, by moving the woofer. I now con-
centrated on testing frequency responses

with the enclosure tilted backwards to
varying degrees. The dip was virtually
eliminated with the base 60 mm above
the floor at the front edge. Measurement
of sound levels for a 1kHz tone at var-
ious heights at the listening position con-
firmed the extent of lobing (Fig. 4},
which was readily apparent during "'nor-
mal" listening by slowly rising from a sit-
ting to a standing position.

LAST “FINAL'' DESIGN. Simula-
tions by Dickason indicated that align-
ing driver zero delay phases (ZDP) in the
same vertical plane by means of a slop-
ing front baffle might not produce the
same result as a time delay. While I
could see the advantages of active cross-
overs with time delays, I opted for the
simplicity of my existing passive filters.
Logically, it seemed a stepped baffle
might be a better solution when used in
conjunction with Linkwitz-Riley cross-
overs. A practicable design given other

constraints such as driver spacings, avoid-
ance of reflections, diffractions and the
like, was difficult to achieve. I soon real-
ized that a sloping baffle was indeed a
sensible compromise.

The new design (Fig. 5) was very sim-
ilar to the original one, apart from the en-
closure shape: Vg = 31.5L, fz = 35.5Hz,
fs = 43.6Hz, port diameter of 51 mm,
port length of 117 mm. The slight differ-
ences were caused by changes to Qrs fol-
lowing the use of second-order low-pass
filters and subsequent lower series resis-
tances. I retained the reticulated poly-
ester-polyurethane foam as the damping
material, but increased its thickness
slightly to 30 mm. For convenience, I fin-
ished the 25 mm medium-density fiber-
board with iron-on cedar veneer instead
of the 1.5 mm plywood previously used.

Photo 2 shows the end result. While far
less space was available in the lower
compartment for the crossovers, careful

Continued on page 16
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LPG

one of the biggest manufacturers of 7 |
high quality hi-fi loudspeakers in Germany,
is now represented in the North American market.

LPG, whose know-how is based on a 65-year experience in
designing and manufacturing loudspeakers,
offers a totally new loudspeaker design range:

+ woofer with polypropylene and coated paper cones (sizes 5", 612", 8" and 12")
in steel and diecast baskets for hi-fi and car audio applications

+ midrange units (sizes 4” and 5")

+ high quality coaxial-systems (with neodymium dome tweeters) for car audio applications
with metal grilles and mounting rings

+ 1" and 34" neodymium dome tweeters with enclosures for flush, surface and angle mounting

+ Titanium and textile dome tweeters and midrange domes

LPG is 100% shareholder
of the well-known
ETON DEUTSCHLAND - Since June 1992.

ETON DEUTSCHLAND is a leading German manufacturer of sophisticated speaker drivers and
accessories. Since the company’s foundation in 1983, ETON always has been delivering its products
to the High-End loudspeaker industry.

The most outstanding of the ETON products are the drivers with the patented HEXACONE-dia-
phragm for low and midrange reproduction. Compared to paper or thermoplastic diaphragms, the
rigidity of this compound material—consisting of 2 layers Kevlar and one layer Nomex (honeycomb
structure)—is more than 100 times higher; its mass, however, is reduced by about 30%.

Because of its unique construction, our HEXACONE driver works in a wide frequency-range as an
ideal rigid piston without any colouration caused by break-up resonance. The pulse response is
absolutely outstanding.

A & S Speakers Madisound Speaker Components Meniscus The Speaker Works Solen, Inc.
3170 23rd Street 8608 University Green, Box 4283 2575 28th St., S.W. Unit 2 2539 E. Indian School 4470 Thibault Ave.
San Francisco, CA 94110 Madison, W1 53711 Wyoming, MI 49509 Phoenix, AZ 85016 St-Hubert, QC J3Y 779
415-641-4573 608-831-3433 616-534-9121 602-956-634 4 Canada
FAX 415-648-5306 FAX 608-831-37T1 FAX 616-534-7676 514.656-2759
FAX 514-443-4949

Importer / representative
Norscan Trading Group, 9858 Vidor Drive, Los Angeles, CA 90035, 310-556-3611, FAX 310-556-0860
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FIGURE 6: Two-way fourth-order HF and second-order LF crossover, attenuation and driver
load compensating circuits. The final crossover design, with filters separated for bi-wiring. Neither
the tweeter C-R filter nor the woofer notch filter were used. Conventional electrical symbols

are not used due to software limitations.

Continued from page 14

planning ensured a neat fit. The final

crossover circuits are shown in Fig. 6.

Subjective listening tests gave an imme-
diate impression of a cleaner sound and
more accurate soundstage. I detected the
all too familiar low-frequency room ef-
fects during the sine wave sweep, but the
high-frequency dip seemed to have dis-
appeared. A friend who had shared the
subjective listening thought the speakers

were brighter than before.

What would the measurements show?
I obtained the plots shown in Fig. 7 from
the sound level meter. They confirmed

a significant improvement in the high-
frequency response, including extension
of the top end and virtual elimination of
the 6kHz dip.

The box resonance frequency is still a
little lower than design, f; probably
higher, and Q, is still low. All of which
suggests there is still some misalignment
and room for improvement—but I think
I'll just sit back and enjoy the music.

POSTSCRIPT. I enjoyed the challenges
of designing and building my own speak-
ers, of testing them and analyzing the
results. Perhaps, as a novice, I might be
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FIGURE 7: In-room, on-axis frequency responses of the final enclosures with second-order low-
pass filters, vertically aligned driver ZDPs, and 51-mm-diameter ports. Note the high-frequency

extension and elimination of the 6kHz dip.
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permitted one observation which appears
to contradict established wisdom: the
length of a port in vented enclosures
should not be much greater than twice
its diameter if significant pipe resonances
are to be avoided, even if this requires
a diameter smaller than that calculated
as a minimum by other methods.

Having enjoyed the music for several
months, I resumed the quest for perfec-
tion. My efforts were initially directed
to finding the best room layout, compati-
ble with other sensible requirements
such as aesthetics and practicability. This
exercise resulted in some loss of bass
response, therefore, before looking fur-
ther into room and cable aspects I de-
cided to tune the speaker enclosures to
their design frequency.

In an attempt to minimize trial and er-
ror, I looked to more scientific ap-
proaches. Analysis of the impedance
curve indicated a Q; closer to three than
seven, and fp approximately 31Hz in-
stead of 35.5Hz. Redesigning the enclo-
sures for Q; of three gave a port length
of 75 mm for the 51-mm-diameter port.
This design increased Vg and fg, but, as
I did not intend to alter the boxes at this
stage, I looked for an alternative ap-
proach which might confirm the new
port dimension.

[ tried the tuning formula in David
Weems' book:

-Afg x 2Ly
fn

ALy =

which gave a new port length of 87 mm—
not very close to 75 mm. I could not
establish a mathematical basis for
Weems' approach. Since I intended to
vary frequency with port length without
altering box volume or port diameter,
simple mathematics suggested I should
differentiate Dickason's port length equa-
tion with respect to frequency. This gives:

-2 x 9438.7 x R?

ALy =
Ve x f33

fs

for Vg in liters, and Ly and R in milli-
meters. ALy and Afp are changes in port
length and box frequency, respectively.
The new port length calculated by this
method was 78 mm.

I opted for a port length of 80 mm as
afirst try, resulting in a new f of 34 5Hz,
only 1Hz below design. Reapplying my
formula suggested a further shortening
to 70 mm. This time, the tuned box fre-
quency was 35.5Hz. As might be ex-
pected, bass response improved as a re-
sult of this tweaking.

Continued on page 18



NEW 1993 CATALOG

SOLEN SPEAKER COMPONENTS

2AVIS
"

DYNAUDIO® ATrmEY J))
Peecless =
= A= CERATEC| irym Femnw .

MAOE BY CERATEC -THIEL

CROSSOVER, SPEAKER COMPONENTS

{ FAST CAPACITORS

o Metallized Polypropylene (Non-Polarized)
Values from 1.0 mfd to 200 mfd.
Voltage Rating: 250 VDC / 150 VAC

- scan-speak

SOLEN INDUCTORS

Perfect Lay Hexagonal Winding Air Cored
Values from .10 mH to 30 mH

Wire sizes from #20 AWG to #10 AWG

OCOCCCK
000000
X
X
Y

3 HEPTA-LITZ INDUCTORS

oo Seven Strands Litz-Wire Constructions
Values from .10 mH to 30 mH

Wire sizes from #16 AWG to #12 AWG

901IVvVLVIO EGEL M3N

SOLEN CROSSOVERS
Custom Computer Design

Passive Crossover for Professional, Hi-Fi and
Car Hi-Fi, Power up to 1000 Watt

NEW 1993 CATALOG

CROSSOVER, SPEAKER PARTS
Gold Speaker Terminals, Gold Banana Plugs
Gold Binding Posts, Crossover Terminals

Power Resistors, Mylar Capacitors,

Bi-Polar Capacitors, Plastic Grille Fasteners,
Nylon Ties, Car Speaker Grilles, Speaker Books,
Speaker Kit Brochure, Miscellaneous Parts

SOLEN INC. COMPUTER AIDED DESIGN FOR

4470 Thibault Ave.
St_Hube'nj’"gC e ENCLOSURE AND CROSSOVER

@ Tel.: (514) 656-2759 Product specifications and prices
Fax: (514) 443-4949 available upon request.
NEW 1993 CATALOG
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OF
Mockingbirds
And Other Irrelevancies

by Edward T. Dell, Jr.

20 Years of Editorials from
the pages of The Audio Amateur

"Music's claim on our mind, its primal
appeal, is nearly universal."

Music is the intersection of Science and
Art. In this fascinating collection of essays,
Ed Dell offers far more than thoughts for
the audio amateur. He explores this inter-
section where sound becomes life, offering
perspective for a confused age. While
Dell’s essays are framed as journal editori-
als. they explore far-reaching themes such
as the place of art in technology and poetry
in science. the individual inventor. techno-
logical fright, a creative relationship with
machines, and the human appetite for and
quest after music.
+ ¢
These essays reflect on the nature of man in
the world. Intriguing titles—"Cash vs. Con-
sciousness,” "Beer and Bach," "Of Mock-
ingbirds," "Ears and Science," "Myths
Warfare” and "Tracking Truth"—are fol-
lowed by equally intriguing prose. The
realm of sound becomes the lens through
which Dell’s readers see the world. Says the
author, "This entrancing hobby of ours is a
satisfving end in itself as a craft. But it is, as
well, a means to unlock one of the great,
mysterious catalysts of our humanness."
+ ¢
Woven through the essays, many written in
the 1970s, are anumber of uncanny prophe-
cies about both audio technology and soci-
ety in general. Dell is a philosopher and a
writer who clearly delights in both. This
collection is rich, musical and full of wis-
dom for our time.—From the dustjacket.
1993, hardbound. 96pp..
Marshall Jones Co., $9.95

MAKES A GREAT GIFT!

Q Yes, please send me___cop(ies) of
Mockingbirds (BKAA9)
@ $9.95 each $
Plus shipping ($3 USA; $5 other
surface; $10 other air)

Q Check/MO MCQ QVisa Total §

MC/Visa No Exp. Date
Name ~ Today'sDate
Street

Gy & 7p

OLD COLONY SOUND LAB
PO Box 243 Dept. B93
Peterborough, NH 03458 USA

Tel. (603) 924-6371
(603) 924-6526
FAX (603) 924-9467

|

Continued from page 16

HEAVY BREATHING. My family
must have thought I was now ready for
some serious listening, because they pre-
sented me with a magnificent reclin-
ing chair for my birthday. It was duly
located on the "sweet spot’’—but, alas,
no bass!

- AN After all my hard work, I decided it
\ had to be the room. Testing with 40 and
80Hz tones confirmed my suspicions. An
enormous black hole existed in a band
where the chair was sitting. Moving the
speakers closer to and farther from the
wall seemed to change the black hole’s

Scan-Speak
21W/8554

l— [ Mddle Brace location only slightly. Fortunately, I was

1+ able to move the chair to a new position

i E closer to the speakers and restore my
|8 faith in my craftsmanship.

=t — The low-frequency testing revealed the

Port 63 mm o' 51-mm-diameter port was having some

H_ ] breathing difficulties at higher listening

I levels. Because I had shortened the port

to tune the enclosure, perhaps I could

-+ revert to the 63-mm-diameter tube with-

MmEctiomiBrace out reintroducing the resonance prob-

lems which had plagued the prototype.

| € Using the same approach to determine

& ‘ the correct length, I calculated that the

| N ' larger port should be between 125-130

+ _’F;Polyesler-polyurelhane Foam mm long. As this resulted in a length-

[ Foor ] to-diameter ratio of about two, 1 was

‘ r ; m fairly confident that resonance should

B’;l,r:;:llr;g: iﬁcwg&e’ /:j\ / not be a problem.

} t :C@_J:—li1 ABOUT FACE. Installing a larger port

. i _iBa_Se Pinh | ) in the same place as the existing one

v “Spikel without damaging or spoiling the enclo-

FIGURE 8: The modified final design. sure was almost impossible. The rear

T T T ﬂ T
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FIGURE 9: In-room, on-axis frequency response of the modified final enclosure with second-
order low-pass filters, vertically aligned driver ZDPs, and 63-mm-diameter ports. The speakers
were 1.9 meters apart; the listening position was 2.7 meters from each speaker. The signals
were sine wave sweeps on a Denon Audio Technical CD (tracks 36 and 65). Note the high-
and low-frequency improvements.

18 Speaker Builder / 5/93



panel offered a solution, but I was wary.
In his book, Vance Dickason suggested
that a rear vent was an acceptable alter-
native. I carried out a survey of recom-
mended speakers in several respected
hi-fi journals. The overwhelming major-
ity of those with vented enclosures had
ports in the back panel. So I proceeded.

I was glad I had decided to fix the back
panel with cap-screws and T-nuts. I
plugged the hole where the 51 mm port
had been in each enclosure, and then ex-
tended the extra thickness of 12 mm
plywood and cedar veneer of the lower
baffle to conceal the plug. I shortened
the grille by 200 mm, as shown in Fig. 8.

Fitting the new port to the back panel
without damaging the previously fin-

ished surface was a relatively simple '

matter. One test run resulted in the ports
being trimmed to a final length of 123
mm to achieve the tuned box frequency
of 35.5Hz.

During all this testing, I rediscovered
that one of the tweeters was 8dB down
over the 3-6kHz range. This was un-
doubtedly contributing to the slight dip
in response evident in the plot in Fig. 7.
With Arthur Rosenblum’s help, I re-
placed the tweeters within a week. The
improvement was immediately obvious
during listening tests. There was more
precise imaging and far greater clarity,

particularly in the higher frequencies in |

orchestral works. I was also able to mea-
sure an improvement, as Fig. 9 shows.
Back to the serious listening.... ¥

SOURCES

A&S Speakers

3170 23rd St.

San Francisco, CA 94110

(Scan-Speak speakers, crossover components,
miscellaneous hardware)

Caxton Street Audio
18 Caxton St.
Brisbane QLD 4000
Australia

(cables, banana plugs)
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ARE YOU MOVING?

Please send us your new address 4 weeks |

in advance. Thank you.

complete assembly special!

shipping weight = 175 Lbs.

AUDIO LIQUIDATORS

We have just 10 pairs left of a lot of 30 pairs of world
class, all Dynaudio speakers. A soon-to-be ex-B&W
801 owner said “there is no area that these aren't
better. The dynamics never sound strained.
never been happier with my system". His 801's are for
sale by the way. We've never heard better bass.
Drivers are matched. X-over components +2% and
quality throughout. We are so confident you will be 73.5°
satisfied that we offer a 30-day money back guarantee!

Kits are available from bare bones (see SB 4/93) all
the way to ready to plug in ($2000 - $2700). We will
gladly finish to any stage you choose. Ask about our

Specifications: 30-20K 3 dB, 1000W @10mS, n = &
90dB SPL, pulse coherency 10pS, THD .3% > 60Hz,

Surplus Parts and dynaudio drivers are also available on a limited
basis, call or circle the reader service number for availability.

Drivers: two 30W100's, two 177W75EXT's, one D21AF

Not affiliated with the original manufacturer.

- WARNING!

—— =

| have

5 ]
-

4.5~ 23.2°

AUDIO LIQUIDATORS

L (817) 244-3913

2916 Cortez Dr., Ft Worth TX, 76116

Specializing in audio related
liquidations, foreclosures,
bankruptcies, and closeouts.
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Copper-Foil Air-CoreThductgr"“

Extremely Designed For Precision Audio Transducer/Speaker Driver Crossover Network.

~ ' CF"'C

PRODUCT HIGHLIGHT

Recommended
By The Major
Hi-End Speaker
Manufacturers

FEATURE

Very low power loss (15-50%
less)

Very low DC resistance

Very low AC resistance
Improved Q factor

Higher precision coil reactance
Uniform current density
Minimized Skin Effect resist-
ance up to 100kHz

Very high winding density
Computer optimized coil size
No saturation distortion

No hysteresis distortion

Made in USA

PRICE EXAMPLE:

14awg 047mH$ 9.31
12awg 0.47mH $ 12.69
14awg 1.80mH $ 18.89
12awg 1.80mH $ 26.55

CFAC INDUCTOR™. LOWEST Rdc

_~Litz-wire nd

=
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“CFACINDUCTOR . thelow

al 200W power Input
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s CFAC INDUCTOR
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~CFAC INDUCTOR
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- CFAC INDUCTOR
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PLEASE CALL FOR A FREE CATALOG
TEL: (510)887-8016 FAX: (510)887-1657

urd, CA 94545 USA

Solg Eloctroni Hayw

2462 Tripaldi Way ]

Reader Service #40
Speaker Builder / 5/93 19



MATCHING DRIVER
EFFICIENCIES

have long wondered why the driver
sensitivity ratings provided by many
manufacturers never seem to match the
calculated efficiency. In particular, the
frequency response graphs of 49 drivers
typically show them close to 3dB more
efficient than predicted by Small's equa-
tion.! How could Small's driver analysis,
which is so accurate for predicting low-
frequency response, be so inaccurate
elsewhere?
Small's expression for power effici-
ency, where Vs is in cubic feet, is:

277 x 1078 £5* Vas
Qes

no

or, where V,s is in liters:

9.78 x 10710 5’ Vs
10 =
Qes

The equation commonly used by driver
manufacturers to estimate efficiency,
often called sensitivity, at IW/IM is:

BY JOHN I. LIPP

in a stereo system, they do not amplify
power. Rather, they amplify the voltage
output from CD players and such de-
vices to a higher voltage which can drive
a loudspeaker. This process draws a sub-
stantial amount of power from the am-
plifier, so the term "power amplifier”’ is
applied to them. While not inaccurate,
the term is misleading.

Manufacturers and reviewers test
every driver and loudspeaker system
using the same voltage level. At 1W/
IM" translates into "‘at a voltage which
produces 1W into a typical loudspeaker
load at 1M distance.”” For an 8Q driver,
that voltage is approximately 2.83V
RMS. A few manufacturers use 1W in-
puts for testing. In this case, every driv-
er's input test voltage is calibrated to pro-
duce 1W of input power. The moral is:

always read the fine print on test pro-
cedures, since they are inconsistent.

The power produced by a voltage
Vrer into a resistor of value R is equal
to Vrer?/R. Since an amplifier produces
a voltage output, drivers with different
DC resistance values (Rg) will be driven
by different amounts of power. More
power is required for drivers with lower,
rather than higher, Rg. When both are
connected to the same amplifier, the for-
mer will be louder, even with identical
no. If the lower-Rg driver is a woofer
and the other a midrange, the resulting
loudspeaker system will be bass heavy.
Pronounced treble (very unpleasant) will
result if the situation is reversed. To bal-
ance the system, either an attenuator on
the midrange or a more efficiently rated
woofer will be necessary.

TABLE 1

n0 AND 7= COMPARISONS

in decibel 112.2 + 101 Driver Manufacturer's Parameters Efficiencies
in decibels) = .2 + 10lo,
mo | ) gio(no) Brand Model fs Re Qes | Vas n0 10 nE
While correct, it fails to take amplifier | ;o MW142 52 |52 062 |025 [86 |84 86.0
reality into account. MW1275 22 |64 100 |96 [89 |866 876
Focal 5N313 438 | 53 023 | 067 | 9N 90.4 92.2
oca
7K011-DBL 33.1 | 3.0 026 | 1.77 | 93 90.5 947
MISLEADING .MISSIVES-ffoTe pa- I 1 FM 150 |65 |12 |004 |89 | 865 87.4
d eas
f:lx:xheter o afd“‘t’er,,s power € ‘?i‘gnc)f; CB 17 RCY 41 |57 [o035 [110 [91 |s99 91.4
we reler 1o WEr am ers
OUgh e rele po P 17M-75 74 55 213 | 0.21 | 87 82.6 84.2
Dynaudio
24W-75 33 55 111 | 312 | 89 86.6 88.2
ABOUT THE AUTHOR - P21W0-12 33 58 039 | 3.00 | 92 91.0 924
ifa
John Lipp’s interest in loudspeaker building began P25W0 24 57 030 |6.29 | 90 91.2 92.6
w.hen he rebuiltapair witha bﬂd twegter. ThIS led 10 inch 25 6.0 0.31 5.40 92 90.9 92.1
him to study loudspeaker design while earning a Zalytron .
BS in electrical engineering at Michigan Tech- 12 inch DVC 20 |29 |051 |957 |93 |883 g
nological University. John is currently working on 6334 64 6.0 026 | 1.84 | 101 [ 99.2 100.5
his doctorate in electrical engineering in the area McCauley 6224 a2 60 | 033 | 647 | 100 | 982 99.4
of image and signal processing. He enjoys writing

computer software to aid in loudspeaker design and
assists other amateur loudspeaker builders in the
MTU Student Chapter of the Audio Engineering
Society.
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The efficiency 10, under manufacturer’s parameters, is that provided by the manufacturer unless
frequency response graphs indicate otherwise. All efficiencies are in decibels; V,s is specified
in cubic feet.




EFFICIENCY EXPERT. In order to
successfully match driver efficiencies in
multi-driver systems using 570, you must
take into account power level differences
resulting from different Rgs. Otherwise,
you will be comparing apples to oranges.
To facilitate an accurate accounting, I
have created a new efficiency parame-
ter which I call g, the driver voltage
efficiency:

_ Yezrt no

nE
Re

where Vger is the RMS voltage value
used in testing all of the drivers.

Typically, Vrer is 2.82843V RMS (1W
into an 8Q load). The voltage efficiency
expression is then:

8 K fs3 Vas
ME = —— N0 = ———
Re QrsRe

where K = 2.22 x 1077 for Vas in cubic |

feet, or K = 7.83 x 10~° for Vas in
liters.

This will correct the power differences
in any driver, including woofers, mid-
ranges, and tweeters which are dynamic,
direct radiators. Be forewarned that ne
is not a true efficiency—it is a fictitious
parameter. If Rg is very low or Vger
high, it is possible for ng to be greater
than 100%. This is, of course, impossi-
ble, emphasizing the fictitious nature of
the parameter.

Table 1 lists data for drivers from sev-
eral manufacturers chosen at random.
Consider the Morel MW142. The cal-
culated efficiency o is 84.0dB, which is
2.0dB off from Morel's claim and re-
sponse graph indications. This apparent
discrepancy is significant. Calculating 7
results in an efficiency rating of 86.0dB—
right on the money! From the trend evi-
dent in Table 1, we see that g is the more
accurate estimate of driver efficiency.

NO FREE LUNCH. The voltage effi-
ciency equation also explains several
loudspeaker phenomena. Two identical
drivers connected electrically in parallel
and mounted on the same baffle, for ex-
ample, have half the Rg of a single driver
{they are connected in parallel), but they
have twice the Vas because both are
mounted on the same baffle. Thus:

nE (two drivers) =
K fs3 (2Vas) -4 K {53 Vas
Qkes(0.5RE) Qrs Re

The two drivers in parallel are four
times (6dB) more efficient than a single
driver; however, you cannot correctly
predict this result with 5o. An Isobarik

= 4y (one driver)

system with two woofers similarly con-
nected has the same efficiency as a single
woofer, with both Re and Vas half that
of a single driver. Obviously, you don't
get a smaller box for free. Two identical
drivers connected electrically in series
{twice the Rg and Vas) also have the same
efficiency as a single driver. All other fac-
tors being equal, a given driver's 4§} ver-
sion will be more efficient than its 8 ver-
sion. (The lower Qgs will further increase
the efficiency.) Consequently, if you have
found an excellent driver, but it is too
inefficient for your design, its lower-
impedance twin might work.

I hope this discussion of loudspeaker
efficiencies will enhance your efforts to
build a better loudspeaker. Besides ex-
plaining the difference in calculated ef-
ficiencies and those actually measured
under typical operating conditions, it al-
lows you to compute efficiency gains
when using combinations of identical
drivers, including Isobarik driver loading.

>

REFERENCE
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speaker System Analysis,”" JAES, Vol. 20, No.5
(June 1972): 383-395.

i Finally - Value Redefined

Introducing...

——

?; = = = i
j Setting The New Class A
Value Standard

You finally have your new speakers!
How can | get the most sonic performance at a price | can afford?

The benefits of High-Bias, Class A operation are well known. Now hear
all the detail, definition, ambiance, and realism you’ve been missing.

The Evolution of a Legend

In 1978, Audio Amateur Contributing Editor, Nelson Pass, created the
legendary A-40 amplifier, which to this day is still a classic in terms of
musicality and popularity. Finally, the long awaited advanced and
updated version is now available!

The Amazing New A-20

Experience the wonders of REAL Class A operation assembled by
name worthy American perfectionists for only $598.00, that's right,
only $598.00

We Make It Easy

We're so sure you will love N.E.W. that we offer 30 days to get to
know us. Demo the amazing A-20 stereo amplifier in the comfort of
your own home through your preferred system and speakers. Of
course...without that high pressure salesman looking over your shoulder.

The Legend Continues...Call Today

|

|

|

' ,

| P.O. Box 1148, Rancho Santa Fe, CA 92067 ¢ (619) 756-9561
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A TWO-WOOFER BOX SYSTEM

BY PAUL T. FRANCIS

In SB 2/90 ("Woofer Alternatives,’ p.
50), Ralph Gonzalez presents a dual-
woofer alternative to the compound
(Isobarik) configuration. He suggests dou-
bling each driver's cone mass by adding
weights, connecting the voice coils in par-
allel, and mounting them on the front
panel in the standard configuration.

Compared to a single unmodified
driver, Fs drops to 1//2 times normal
value (0.707), and Qrs rises to V2 times
normal (1.4144). Impedance halves and
Vas doubles. Overall sensitivity is the
same, because the parallel connection of-
fers increased sensitivity which balances
the loss incurred by the added cone mass.
In effect, this combination creates a ''duo
driver'” with unique parameters.

With four idle 6Y2” Peerless drivers on
hand ("surplus’ cast-frame, poly-cone
units, now unavailable}, I thought it might
be worthwhile to try this approach, be-
cause the lower Fs and higher Qs would
shift their parameters into closed-box ter-
ritory. Using averaged Thiele/Small (T/S)
parameters, the calculated performance
showed bass response below 40Hz in ac-
ceptably small boxes. (Two similar driv-
ers in small, stuffed, closed boxes had
smooth response to 3.5kHz, but F¢ was
just under 80Hz.)

The ""duo driver” would have an Fg
of 28Hz, Qrs of 0.54, Vas of 1.62 ft.%,
cone area equal to a 9” driver, smooth
response to 3.2kHz, and good dispersion
to near 3kHz with vertical driver place-

ABOUT THE AUTHOR

Paul Francis’ interest in "hi-fi"’ reproduction be-
came an avocation in the early '50s with the ad-
vent of test instrument kits. He constructed all of
his amps, preamps, and other gadgets, several of
proprietary design, but speakers were always his
main interest. In a brief memory review, he counted
28 projects accomplished. Now retired, he enjoys
writing essays on audio-related subjects.
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PHOTO 1: Original test system with its minimum-cost mid-high module, now replaced with multi-
directional, eight-driver (per side) unit. The woofer itself was inverted to make use of the Allison
effect, and the side panels were modified by attaching extra half-inch-thick plywood panels

to the outside surfaces.

ment. It would be suitable for both two-
and three-way systems and a natural for
the D'Appolito (MTM) configuration.

RINGMASTER. For cone weights, I
trimmed %" strips from a sheet of lead
roof flashing and formed them into rings
which fit around the dust cap. Monitor-
ing Fs, I taped them to the cone until I
was within about 2Hz of the target fre-
quency (0.707), then embedded the rings
in a bead of silicone sealer around the

dust cap, and attached any small pieces
symmetrically around the rings. When
the sealer cured, I made final adjustments
with additional sealer and a bit more lead.
(I took all measurements with the speaker
in its normal vertical position.}

While this procedure may seem some-
what tedious, it provides a safety factor.
Besides, things tend to go quickly once
you know the approximate strip length
you'll need. You can correct accidental

Continued on page 24



A better speaker damping material...

If you've been building speakers for some time, you know how much guesswork goes with speaker
damping and stuffing. The choices seem endless: fiberglass, wool, Dacron, flat foam, convoluted foam,
felt, tar, plus various “magic” compounds that you're invited to brush or pour into your new cabinets.
Everyone has their own recipe, and who knows if it’s a recipe for disaster? Or what effects the vapors
Ty T—— cmitted by these chemicals might have on the glues that bond your woofer surround to its cone and

ORCA chassis? In this era of costly, space-age drivers and computer-assisted design, we think such risks are
totaily unacceptable. So we went to work to find the ideal solution.

The problems are fairly well-known: a driver transforms electrical energy into mechanical energy. This mechanical energy is trans-
formed into acoustical energy which is radiated to the outside of the cabinet - the useful front wave - and to the inside - the sometimes-
useful back wave. Unfortunately, it is also transmitted though the frame of the driver to the cabinet itself, which acts as a very large
“cone” of very small excursion. This means that the spurious resonances and vibrations of the cabinet have to be controlled in a predict-
able and reproduceable way. That's how we came to BLACK HOLE 5 and the BLACK HOLE PAD.

First, THE PAD. It's a thin (1/16 inch) black flexible viscoelastic damping material (filled vinyl copolymer) with maximum perfor-
mance between 50 and 100 degrees F (we hope that that covers the temperature range of your listening room) and excellent flame
resistance - it meets UL94 V-O. Thanks to its outstanding damping characteristics, THE PAD will dramatically reduce the vibration
energy stored in the walls to which it is applied.

Easy to cut and apply, THE PAD has a pressure-sensitive adhesive back: simply peel off the release paper and press hard onto a clean
surface. You can use THE PAD on just about anything you suspect of vibrating: driver frames. thin panels like car doors, and, of course,
the walls of your speaker cabinets. And it can be used to recess a driver without using a router: just laminate enough layers to match the
thickness of the driver frame and apply to the front baffle. Finally, it is the ideal material for “constrained layer™ wall construction, where
two panels are laminated on each side of a damping material for optimum transmission loss. Because THE PAD has a fine grain leather
finish, you can wrap an entire cabinet exterior and give it an attractive appearance at the same time!

For applications which require maximum damping, isolation and absorption, we’ve developed BLACK HOLE 5. One and 3/8"
thick, BLACK HOLE 5 is a high-loss laminate that provides optimum acoustical damping performance. It consists of five layers:

Thin diamond-pattern embossing, densified with a polyurethane film surface. This unique surface layer dramatically improves the
performance of the whole acoustical system, especially the lower mid-range and mid-bass frequencies where simple acoustical foam loses
its effectiveness. ——— _ -

One-inch deep polyester urethane foam, structurally optimized for acoustical damping. Highly effective at
“soaking” maximum sound energy with minimum thickness. — 3

Barrier septum, 1/8 inch thick. Made of limp flexible vinyl copolymer loaded with non-lead inorganic fillers. itis a
“dead wall” that isolates the vibrations in the walls of your cabinet from the vibrations created inside the enclosure.
Polyester urethane tlexible open-cell foam, 1/4 inch thick. Thanks to special vibration-isolation characteristics, it L_
decouples the vibrating structure (the wall) from the rest of the damping system, thus optimizing performance. T
High-loss vibration damping material, same as The Pad. Itis strongly bonded to the cabinet wall with pressure \\u;;;;;;;:;:
sensitive adhesive.
These layers are laminated using an adhesive-free mechanical and thermal process, thus optimizing performance and eliminating the
risk of solvent fume damage. BLACK HOLE 5 can be used in any enclosure, as well as for acoustical panels to improve the characteristics

of your listening room. YOU PROVIDE THE MUSIC; BLACK HOLE FIVE WILL TAKE CARE OF THE NOISE!

Orca 1531 Lookout Drive 818-707-1629
Agoura, CA 91301 U.S.A FAX 818-991-3072

AE ONCables New from ORCA!

AX-ON (Greek axon, axis): that part of a nerve cell through which impulses travel away from the cell body. AXON 8 speaker cable
combines outstanding design features with component quality usually associated with the most expensive cable. With eight AXON |
solid-core conductors and utilizing mylar/ polypropylene construction, AXON 8 offers outstanding performance for amp-speaker connec-
tions and perfectionist internal speaker wiring. Our superb AXON 1 AWG 20 solid core conductor is also
available separately. Oxygen-free and 99.997% pure, it is ideal for most internal wiring applications.

Outer insulation: UL approved TPE
Cable geometry: non interleaved spiral
Individual conductor insulation: 105 degree Celsius, UL approved PVC
Cable equivalent gauge: total - AWG 11, 2 conductors - AWG 17, 4 conductors - AWG 14
Individual conductors: solid core AWG 20 copper, long-grain and ultra-soft, free of all contaminants and oxygen.
Cable core: crushed polypropylene
Inner envelope: mylar film
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Continued from page 22

overweighting by snipping V-cuts in the
ring. No matter what method you use,
it helps to first measure the Fs and deter-
mine each driver's target frequency. (I
taped this information to the frame to
avoid confusion.)

For those of you who hesitate to alter
permanently four valuable drivers, an
alternative is to attach styrofoam pads
around the dust cap with a minimum of
silicone sealer. Attach the weights to the
foam, which you can easily remove with
a small brush dipped in acetone. This
dissolves the styrofoam almost instantly,
and the small amount of remaining sealer
will insignificantly affect the cone's per-
formance. Just be certain you have sty-
rofoam in the first place.

After determining that small errors in
Vas measurement would have little ef-
fect on final performance (Fig. 1), I chose
a system Q of 0.8. The boxes are %" par-
ticleboard with panel and crossbracing,

TABLE 1

AVERAGED DRIVER PARAMETERS

Fs Qrs Vs (ft.%)
Unweighted 39.6 0.381 0.81
Woeighted 28.0 0.54 1.62
TABLE 2

CLOSED BOX RESPONSE

Q. Fc f VOLUME (ft.)
0.7 36.7 36.7 2.27
0.8 41.5 37.2 1.35
0.9 46.6 38.7 0.91
1.0 51.8 40.8 0.67
jo—51/2ef
6"
231/72"
je——101/20—]

BOX DIMENSIONS
INSIDE: 9 x 22x 12 144"
OUTSIDE:101/2 x 23 1/2 x 14 1/2"*
* DOUBLE-THICK SPEAKER PANEL

FIGURE 1: Box dimensions. Driver placements
were chosen to avoid equal distances from top
or side panels while allowing space for a heavy
edge-on brace between drivers. The box is
over-volumed to allow for additional bracing.
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plus a double-thick speaker panel. I ap-
plied two coats of acoustic damping to
all interior surfaces and filled the 1.3 ft.3
net volume with 9 oz. of Acousta-Stuf.
The average F¢ was 41.5Hz and near-
field measurements indicated an f; at ex-
actly 37Hz (Photo 1).

As this was only a trial system, I mod-
ified a small, experimental, two-way box
system to suit the purpose. With two
Pioneer 4%2" {modified) woofers and one
Audax TW5IA tweeter per side, they
produced a sound which belied their
modest cost.

An Audio Concepts G2 (aperiodic) and
two proprietary closed-box systems were
available for comparative listening tests.
One of the latter used an Audio Concepts
10” woofer, and the other an Eminence
EM40. Each was capable of excellent bass
reproduction, although the older Em-
inence didn't reach quite as deep as the
others due to a size/bass tradeoff. Each
produced very good full-range sound.

WCA W/O DOUBT. Listening tests
soon revealed that, in terms of sound
quality, the Weighted Cone Alternative
(WCA) conceded nothing to the other sys-
tems. Very low organ tones were re-
produced with an ease and clarity which
implied bass capability far below f;. From
symphony orchestra to solo piano, the
WCA's sound was open and detailed with
truly outstanding transients. I could hear
no change in quality at loud volumes,
mid-bass heaviness or any particular col-
oration, and they passed the male-voice
test with ease. The bass range sounded
more realistic than with any comparative
system, regardless of music source.

While the halved impedance may be
uncomfortable for some, any reasonably
good amplifier should easily handle a 4Q
load and provide more output watts as
well. If you insist on 82, use a dual 8/8Q
voice coil driver, with the voice coils
connected in series and the drivers in
parallel. Impedance will be 82, and sen-
sitivity will equal that of a single, un-
modified driver with the same voice coil
connection. (The Madisound 1027,
1052DVC, and Seas P-21REQ/DC allow
reasonable box volumes in this applica-
tion.) Another option, albeit expensive,
would be to use two series-connected
pairs per side.

Drivers can also be connected in ser-
ies, but impedance doubles and sensitiv-
ity drops 6dB. You might use this con-
figuration with high-output 4Q drivers,
such as those found in auto applications.

Since the WCA approach alters only
driver parameters and sensitivity, it can
be applied to any enclosure type. It may

TABLE 3

TYPICAL DUAL-WOOFER DRIVERS

SIZE f;
DRIVER (") 0 c (W)
Eclipse 6518R 6% 0.9 37
Madisound 6102 62 1.0 31
Seas PI7RE 6% 0.75 38
Vifa PI7WJ 6. 0.85 39
Zalytron Model 14 6% 1.1 33
Eclipse W0838R 8 1.1 30
Madisound 81524DVC 8 085 35
Madisound 8154 8 0.7 38

Seas CA21RE4X/DC 8 0.9 39
Madisound 10207DVC 10 095 36

Above is a sampling of readily available dual-
woofer drivers having a typical variety of pa-
rameters and cone/surround materials. The
calculated Fs and Q¢ figures indicate their
performance in a 1.3 ft.? box in the dual-woofer
configuration. For your own calculations, mul-
tiply the driver's Fs by 0.707, the Qs by 1.4144,
and the V,s by 2. Then proceed as usual.

take a bit of searching to find the driver
best suited to your purpose. If all other
factors are more or less equal, choose the
driver with the greatest linear excursion
(Xmax), especially with 6%2” or 8” units.

In closed boxes, the WCA requires at
least twice the volume of a similar sys-
tem using unmodified drivers, but you
gain an octave of bass. This is a tradeoff
worth considering for new systems or
woofer upgrades. I'm aware of no other
technique which significantly lowers
driver resonant frequency and maintains
single-driver sensitivity.

This project delivers the deepest, most
authentic bass I've yet heard from any
system of such simplicity, size or cost.
Its deep-bass potential opens exciting
possibilities for two-way systems using
6%2" or 8" drivers that are well worthy
of “full-range” designation. A driver
which reaches below 40Hz in just 1 ft.2,
plus an appropriate tweeter in the D’ Ap-
polito arrangement, should get any such
effort off to a good start.

SOURCES

Madisound Speaker Components
8608 University Green

Box 44283

Madison, WI 53744-4283

(608) 831-3433

FAX (608) 831-3771

Meniscus

2442 28th St. SW
Wyoming, MI 49509
(616) 534-9121

FAX (616) 534-7676

Zalytron Industries Corp.
469 Jericho Tpk.
Mineola, NY 11501

(516) 747-3515

FAX (516) 294-1943
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WHAT YOU'LL BE SEEING IN
COMMERCIAL SPEAKERS IN THE FUTURE
IS AT ZALYTRON TODAY!

Zalytron is the leading distributor of high quality
raw speakers in North America

We specialize in the high quality
loudspeakers and accessories imported

by Kimon Bellas of Orca Design. These
items include FOCAL, CABASSE,
VIETA, ACCUTON, SCR, AXON WIRE,

t TOP BOX SOFTWARE, BLACK HOLE
DAMPING MATERIAL and more.

We also handle Morel,
Polydax Seas and our
own line of ZALYTRON
CUSTOM WOOFERS.

If you want to buy speakers and design your own
system or use our already established systems call
‘or our catalogues. More than 200 pages of
information in three booklets. Plus new mailings twice
yearly. The pictures in this ad are just a small sample
J of what we build when you see all the systems we
*  offer you will be shocked.

ZALYTRON INDUSTRIES CORP.
469 JERICHO TURNPIKE, MINEOLA, N.Y. 11501

TEL. (516) 747-3515 FAX (516) 294-1943

Our warshouse is open for pick-up 10AM to 6 PM daily, Monday thru Saturday
UPS orders shipped same day ¢ Minimum order $50.00

WRITE OR CALL FOR ALL YOUR SPEAKER NEEDS CR INQUIRIES

e —— —— SR — ——
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DESIGNING A DUAL-VOICE-COIL
SUBWOOFER

his project originated when a dis-
cussion with my friend Sam turned
into an offer to build a subwoofer for his
speakers, which had disappointing bass.
His listening room was a converted ga-
rage about 12’ x 20’. The only listening
position was at his desk, which was in
the middle of one of the long walls.
The stereo was directly across from
the desk. A cabinet housed the electron-
ics, with both speakers on top and an-
gled outward. A quick listen confirmed
Sam's complaint: very little bass.

BASS RIDDLE. The speakers, 6Y:”
ported two-ways, should have produced
better bass. I thought they might be
wired out of phase; however, when I re-
versed the connections at one speaker,
the bass was eliminated altogether. As
all the drivers were operating, I aban-
doned trying to find a cause and instead
sought a cure.

Since room boundaries reinforce the
bass, and since most reinforcement
comes from corner placement, I sug-
gested we first try positioning the speak-
ers in the corners of the long wall. That
solved the lost-bass riddle. It wasn't thun-
derous, but it was there. As I expected,
however, placing the speakers that far
apart caused a thinness of the center im-
age, analogous to an aisle down the mid-
dle of an orchestra. When the image went
full right or left, it spread to the sides.

The room decor prevented positioning
the speakers against any other wall. Fi-

ABOUT THE AUTHOR

Steven A. Crosby has been an electronics techni-
cian in the USAF since 1983, and has been study-
ing audio and speaker building for 15 years. His
ultimate goal is to design and build all components
in his audio system except the signal sources. He
lives with his wife and two daughters in rural
England.
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BY STEVEN A. CROSBY
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FIGURE 1: Crossover schematic (for each voice
coil; a total of two are required).

nally, we decided a subwoofer was the
best recourse. It would allow us to bring
the main speakers in from the corners,
filling the hole in the center, and provide
a good deal more bass than the main
speakers ever could.

Since cost was a factor and high SPLs
were unnecessary, we settled on a single
enclosure, dual-voice-coil design. We
planned on running the right and left
channels to their respective voice coils,
and quickly eliminated the vented and
horn enclosures in favor of a sealed one
for its small size and ease of construction.
Sam liked a Butterworth response (Qrc
= 0.707) or a little above that if we
needed to keep the enclosure to a man-
ageable size. We later decided to go with
aperiodic loading for reduced ringing and
impedance peak. I also planned to use
driver impedance compensation to op-
timize the crossover performance (Fig. 1).

DRIVER'S TEST. One driver seemed
particularly well-suited for our project:
the Madisound 1252 DVC (Table 1).
When I plugged the manufacturer's spec-
ifications (fs = 19Hz, Qrs = 0.36, Vas
= 318 ltrs.) into my computer program,
I arrived at an f; of 37Hz in a 3.9 ft.}
enclosure for a Qr¢ of 0.707.

For testing purposes, I had the equip-
ment to measure fs and Qrs, but not V4s.
According to Joe D'Appolito (SB 4/82, p.
41), a 25% variation in V45 will produce
less than a 1dB variation in bandpass

response. I decided to test the two mea-
surable parameters and use the manufac-
turer's specification for Vys.

[ was also interested in finding how the
parameters would change during the
break-in period. This would require mak-
ing tests every hour until the readings sta-
bilized. As this was my first experience
with a dual-voice-coil driver, I was also
curious to see how the parameters would
change with the coils driven in series, in
parallel, with one coil driven, and with
each coil driven by separate amplifier
channels, as in the finished system.

After mounting the driver by taping the
magnet to the paint shelf of my 6’ step
ladder, I set up the test equipment on a
table in the corner and ran cables to the
driver in the middle of the room. I ap-
plied the testing procedure in The Loud-
speaker Design Cookbook for fs and Qrs,
using an oscilloscope, a digital multimeter
{(DMM), a sine wave generator, and a
40W/channel amplifier.’

I measured the voice coil DC resis-
tances (although not directly using the
multimeter as I thought errors were
likely at such low values) by first mea-
suring a 150{ resistor. This value kept me

TABLE 1

SUBWOOFER PARTS LIST

QTY. DESCRIPTION

1404F bipolar electrolytic capacitor
40uF bipolar electrolytic capacitor
2uF Chateauroux capacitor

12.0mH Sledgehammer audio inductor
LP100 L-pad

6.80 5% 25W resistor

Dynaudio Variovent

1252 DVC 12” woofer

Terminal blocks, spade lugs*

= =2PNNNNNDN

*Available from Radio Shack. All other parts
may be obtained through Madisound.




in the DMM's lowest range, but was high
enough to stabilize the reading. I then
connected the resistor to one driver ter-
minal and measured it and the voice coil
in series. I subtracted the previous read-
ing and was left with the voice coil's DC
resistance. This method eliminates any
resistance of the test leads. Since the
soundwaves from any noise cause the
cone to move slightly, causing fluctua-
tions in the meter reading, a quiet room
is essential. The DC resistance (Rg) of
both coils was identical at 5.9Q.

TABLE 2

TEST RESULTS WITH ONE-HOUR BREAK-IN PERIOD

TEST3  TEST4  TESTS
Fs (Hz) 15.2 15.2 15.2
fc (MA) 437 43.4 436
Ix (MA) 37.0 36.8 36.9
lo (MA) 3.0 3.1 3.0
Ro 12.3 1.9 12.3
Ik (MA) 10.5 10.7 10.5
F1 (Hz) 10.6 10.6 10.6
F2 (Hz) 20.8 21.0 20.8
Qus 5.23 5.03 522
Qs 0.46 0.46 0.46
Qrs 0.42 0.42 0.42

I wired the two voice coils in series be-
cause this configuration supposedly gives
better results than a parallel connection.
I then ran the signal generator output
into the amplifier inputs. (I was using the
amp to provide enough power to drive
the speaker for the break-in period.} I ran
the amp's negative output directly to the
driver, and the positive output through
the DMM (set for current) to the driver.
The oscilloscope, connected to the driver
terminals, monitored the voltage and sig-
nal frequency to obtain the optimum sig-
nal voltage of 0.2-0.7V. The amp output
level, which I adjusted for 0.424V RMS
at the driver, equaled 1.2V PP,

To find the free-air resonance (f s ]—the
point of highest impedance, hence the
lowest current—I adjusted the signal gen-
erator frequency until I found the lowest
current reading on the DMM. The oscil-
loscope showed a frequency of 64ms or
15.6Hz. When I raised the frequency, the
current increased, indicating this value
was correct.

Using the same method I had used to
measure the voice coil DC resistance, 1
set a potentiometer {R¢) to 5.9Q. When
I placed it in the circuit, the current
through it (Ic) at 15.6Hz measured 81mA.
Since R¢ = REg, then I¢ = IE, thus [g =
81maA. I reconnected the driver and the
current through it (Io}) measured 3mA.
Then Ro = Ig/lp, or Ro = 27. Next, Ir
= VI x Ip, s0 Iz = 15.6mA.

The frequencies above and below
15.6Hz where the current equaled
15.6mA were approximately 8Hz and
25Hz. I paid strict attention to the oscil-
loscope, because as frequency decreased,
so did the output level of the amplifier.
The voltage level at the driver must be
the same for all measurements. The for-
mulas in The Loudspeaker Design Cook-
book gave me a Qums of 4.74, a Qs of
0.21, and a Qrs of 0.20. I decided the
break-in would raise these values, so 1
increased the output level until the
driver cone moved a good amount and
ran it that way for an hour.

The next set of measurements again re-
sultedin an fs of 15.6Hz. Substituting the
potentiometer (R¢), set for 5.94, for the
driver resulted in a reading of 68.5mA
(Ic}at 15.6Hz. This caused me some con-
cern, because if the resistance and voltage
remained the same, the current should
have been 81mA. A quick check with a
calculator showed the 68.5mA reading
was probably correct. I must have ac-
cidentally moved the potentiometer shaft
before the first test.

Again, since R¢ = Rg, then Ig =
68.5mA. After reconnecting the driver,
Io = 3mA. Ro = 228, and IR =
14.3mA. Current equaled 14.3mA at ap-
proximately 9.6Hz and 23.8Hz. The for-
mulas gave me Qums = 5.25, Qrs = 0.24,
and Qrs = 0.23. Since these values were
still very low, I ran another break-in cy-
cle and reviewed the procedure. I dis-
covered I had been using 5.99 as equal
to the voice coil DC resistance; however,
since the voice coils were wired in series,
I should have used 11.8Q.

I took three more series of tests, alter-
nating them with one hour break-in per-
iods {Table 2). The only change was to
a 10Q resistor {R¢) instead of the poten-
tiometer, because it was closer to the
11.8Q voice coil resistance (Rg). I used
the formula Ig = {Ic x Rc)/REe.

As the values seemed to be changing
very little, I surmised that I was not al-
lowing a sufficient break-in period be-
tween tests. I ran the driver at fs with
a good amount of cone travel for four
hours and conducted the final four tests:
the voice coils wired in series (#6) and
in parallel (#7), one coil driven (#8), and
driven by separate amplifier channels
with one coil measured (#9). For test #7,
I used two 109 resistors in parallel for
Rc. Table 3 lists the results.

I decided to use the results from test
#6 as the correct values. As for my break-
in time experiment, I could find no ap-
preciable differences within ten hours of
testing, so I couldn’t draw any conclu-
sions. The other tests worked out well

and gave the predicted results, although
I questioned the validity of test #9. Plug-
ging the two measured (fs and Qrs} and
one manufacturer's (Vas ) values into my
computer program resulted in an {3 of
26Hzina 6.1 ft.} enclosure (Qrc = 0.707).
We decided to go with an 18” cube (in-
ternally) for 3.375 ft.’, which resulted in
a Qrc of approximately 0.87 and an f;
of approximately 27Hz.

THE PLOTS THICKEN. I turned the
driver over to Sam, as he was to build the
enclosure. I simply told him to make it
as rigid as possible. He planned to use
1.5-inch-thick particleboard. When he
dropped off the completed enclosure, 1
found he had used %” plywood instead.
The internal dimensions were 18 x 18 x
16 for a 3 ft.> volume. He used butt joints
which were glued and screwed together.

He mounted the driver in the center
of the front baffle, and ran the speaker
wires out a small hole in the back of the
enclosure. The driver was secured to the
front panel with drywall mounts which
he had inserted into holes drilled into the
baffle. As the screws are tightened, the
interior portion of the mount collapses
so it can’t come back through the hole.

I removed the driver and applied some
clear silicone caulk to the baffle. I then
replaced the driver, tightened the screws
until the caulk began oozing out, and let
it dry overnight. I also caulked the hole
in the back of the enclosure for the
speaker wires.

I planned to run some impedance plots
with the driver in the enclosure. The re-
sults would indicate the accuracy of my
Thiele/Small predictions and allow me to
calculate the impedance compensation
circuit components (zobel) values.  made
these measurements at the end of the
speaker wires, feeding the sine wave gen-
erator into the amplifier, then the amp
output through the DMM (set for current)
to the driver. I used the oscilloscope to

Continued on page 30

TABLE 3

FINAL TEST RESULTS

TEST6 TEST7 TESTS8 TESTH
Re (Q) 11.8 295 59 59
Fs (Hz) 15.6 15.6 15.6 15.6
lc (mA) 435 83.2 43.0 43.0
lg (MA) 36.9 147.0 72.9 729
lo (MA) 3.7 143 12.8 13.1
Ro 10.0 10.3 5.7 5.6
Ig (MA) 117 45.8 30.5 30.9
F1 (Hz) 10.0 10.3 11.5 8.3
F2 (Hz) 21.7 21.7 20.0 25.6
Qums 4.21 4.37 4.37 2.13
Qes 0.47 0.47 0.93 0.48
Qrs 0.42 0.42 0.77 0.39
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Sound Reinforcement Handbook BKHL1

$34.95

Sound reinforcement is the use of audio amplification systems. This book is the first and
only one of its kind to cover all aspects of designing and using such systems for public
address and musical performance. It features the audio theory involved, as well as
practical applications, and covers everything from microphones to loudspeakers. Re-
vised second edition has almost 40 new pages; index; new material on MIDI and
synchronization; and a new appendix on logorithms. By Gary Davis and Ralph Jones,
for Yamaha. 1987, 1989, 418pp., 814 x 11, softbound.

IASCA Official Judging Rules BKIA1

$19.95
A must for all car audio aficionados—as well as handy for audiophiles of all types—this
handbook outlines the competition criteria of the International Auto Sound Challenge
Association. Packed with tips and techniques and written by real pros, a unique and
interesting addition to any audio shelf. By IASCA. 191pp.

Mobile Electronics Certification Program Study Guide BKBO1

$34.95
The MECP is designed to test autosound, cellular, and mobile security installers at
different levels of ability, allowing them to earn and display increasingly presitigious
certificates. This guide covers basic as well as advanced topics, and also includes an
11-page glossary. Edited by Mary Ann Giorgio, MECP. 1993, 256pp., 814 x 11,
softbound.

Alternator Whine BKNA1
$19.95
Everything you or anyone else ever needed to know about detecting and curing the

causes of car audio’s biggest nemesis. lllustrated. By David Navone. 52pp.

Autosound 2000 BKNA2
Troubleshooting Flowchart $9.95
Two-color wall poster traces all car audio mysteries. By Autosound 2000.

BKAR1
$29.95

Includes "An Introduction to Digital Recording and Reproduction”; "Limitations on the
Dynamic Range of Digitized Audio®; "Architectural Issues in the Design of the System
Concepts Digital Synthesizer"; "The FRMbox--A Modular Digital Music Synthesizer";
"The Lucasfilm Digital Audio Facility." Volume 3 in A-R Editions’ Computer Music and
Digital Audio Series; edited by John Strawn. 144pp., 6 x 9, hardbound.

Digital Audio Engineering: An Anthology

BKAR2
$49.95

For audio and multimedia enthusiasts, CD owners, recording engineers, and manufac-
turers, this second edition remains the most comprehensive and detailed reference book
on this technology. Contents include: Introduction to the Compact Disc; Fundamentals
of Digital Audio; The Compact Disc System; CD Player Design; Practical Concerns:
Diverse Disc Formats; Disc Manufacturing. Volume 5 in A-R Editions’ CMDA Series (see
above), by Ken C. Pohimann. 339pp., 6 x 9, hardbound.

The Compact Disc Handbook

BKAR3
$49.95

Volume 8 in A-R Editions’ CMDA Series (see above), this book presents a complete
orientation to synthesized music. Combining detailed technical advice with instruction
on live performance in many musical styles, it begins with a historical perspective and
then traces the evolution of synthesizer technology up through its current vanguard
performance practices. Terminology is standardized and explained, and a comprehen-
sive set of performance exercises is included. By Jeff Pressing. 1992, 400pp., 6 x 9,
hardbound.

Synthesizer Performance and Real Time Techniques

Das Lautsprecherbuch #7 BKHFA1
$29.95

WRITTEN COMPLETELY IN GERMAN, The
Loudspeaker Book #7 is one of the world's best
collections of up-to-date loudspeaker data. Start-
ing with in-depth reviews of speaker CAD pro-
grams such as LMP (Loudspeaker Modeling Pro-
gram), XOPT, and CALSOD (Computer-Aided
Loudspeaker System Optimization and Design),
it proceeds to discussion of the definition and use
of the most important loudspeaker parameters
and data. Next come 2-page spec sheets on 65
tweeters, 39 midranges, and 105 woofers, each
containing numerous specs and stats, 3 graphs,
and a photo. Driver makers include Audax,
Beyma, Davis, Dynaudio, Eton, Harwood, KEF,
McFarlow, Seas, Vifa, and many more. The book
concludes with detailed reviews of 12 ready-made speakers, including ones by Harwood,
Jordan, Seas, and Strathearn--each entry complete with photo, blueprints, and cross-
over schematic. By Michael Gaedtke. 1992, 624pp., 5¥; x 814, softbound.

BKRI2
$64.95
Third edition of the preeminent international rock and pop music directory, including
20,000 contacts in 29 countries. Edited by Stéphane Davet, CIR (Centre d'Information
du Rock) Publishing. 1993, 789pp., 634 x 95, softbound.

Euro Pop Book

BKMC2
$24.95

This brand-new book, based on fresh data from author Tom Mitchell's lab, features
complete electrical and mechanical specifications for the 6C4, 6C10, 6CG7, 6DJ8, 6EU7,
BK11, 12AT7, 12AU7, 12AX7, 12AY7, 12BH7, 12DW7, 5751, and 6922. Each tube type
isillustrated by eleven separate graphs: plate characteristic curves; ransfer characteristic
curves; u and gm for both Ec and Ib; rp for both Eb and Ib; and three useful graphs not
given by any manufacturer--constant current curves, Rdc(Eb), and Rdc(Ib). These graphs
can be cross-referenced to seven different data tables for quick analysis. 1993, 144pp.,
81 x 11, spiralbound.

The Audio Designer’s Tube Register, Volume 1

BKAW1
$49.95

This beautiful second edition builds upon its predecessor's reputation as the most
authoritative textbook on acoustics and musical acoustics. After thoroughly covering
these basic principles, author Thomas D. Rossing comprehensively explains a number
of more advanced topics, including the perception and measurement of sound, the
human voice, and environmental noise. Over 550 figures; references, glossary, ques-
tions, exercises at the end of each chapter. 1990, 686pp., 7% x 9v4, hardbound.

The Science of Sound

The Ultimate Sound Blaster Book--Including CD-ROM BKS46
$34.95

This book/disk combination provides complete coverage of installing, configuring, and
troubleshooting Sound Blaster audio boards-the best-selling audio adapter. Further, it
also features the addition of other multimedia peripherals such as CD-ROM drives, MID!
equipment, and full-motion video adapters. Covering Sound Blaster, Sound Blaster Pro,
and Sound Blaster 16, the disk is packed with sound files, shareware audio board tilities,
and fun shareware games. By Que Development Group. 1993, 512pp., 7% x 914,
softbound, plus CD-ROM.

OUR DISCOUNT POLICY PLEASE BE SURE TO ADD SHIPPING CHARGES
OLD COLONY SOUND LAB $fC;rder Value Discount Shipping Charge According to Destination and Method Desired ($)
<$50.00 United States Canada Other

PO Box 243, Department B93 $50.00-$99.99 Order Value  Surface Air Surface Air Surface Air
Peterborough, NH 03458-0243 USA $100.00-$199.99 10% <$50.00 300 7.50 5.00 7.50 1000 2000
24-Hour Lines: >$200.00 15% $50.00-99.99 400 1500 750 15.00 2000 3000
Telephone: (603) 924-6371 or Mast 4 VISA. check $100.00-199.99  5.00 20.00 15.00 20.00 30.00 40.00

§ \ . . . . . 40. 50.
(603) 924-6526 FAX: (603) 924-9467  order in US funds crawm o Ue ik, 0% 600 300 2500 3000 0




History of the BKAE2
British Radio Valve to 1940 $24.95

This well-illustrated volume is a comprehensive
history of vacuum tube {valve) development in
England from 1904 to 1940, including sketches of
the major manufacturers. A great resource for
identifying and dating early British tubes, the book
includes tube data as well as tube equivalent
tables. By Keith R. Thrower. 210 pages, soft-

bound.
Vintage Hi-Fi BKAE3/1
Spotter’s Guide, Volume 1 $14.95

Copies of catalog pages and advertisements for
1947-1963 hifi components, including Fisher,
Eico, Heathkit, McIntosh, Scott, Harman-Kardon, Marantz, Pilot, Dynaco, Radio Crafts-
men, and others. Compiled by Charles Kittleson. 87 pages.

BKAE3/2
$14.95
As above, containing more ads and catalog pages dating from 1929-1963 and also

including Speaker Spotter. Includes amps, preamps, speakers, phonographs, receivers,
and other equipment not covered in volume 1. Compiled by Charles Kittleson. 88 pages.

Vintage Hi-Fi Spotter's Guide, Volume 2

Vintage Hi-Fi Spotter’s Guide, 2-Volume Set BKAE3/S
$24.95

As above, both BKAE3/1 and BKAE3/2, at a savings of $4.95!

Wood Engineering Handbook BKPHS5
$59.95

Of great value to enclosure builders everywhere, this is the newly updated and expanded
second edition of the standard reference on the best use of wood for strength and beauty.
Its 23 chapters contain insights into the physical and mechanical properties of wood;
different types of native and foreign hard- and softwoods; effective methods of drying,
fastening, finishing, and preserving wood; types and properties of commercial lumber;
new advances in wood products; and much, much more. By the Forest Products
Laboratory, U.S. Department of Agricuture. 1990, 457pp., 8v; x 11v4, hardbound.

Optional Mitey Mike Flexible Cable and Wand

This add-on to our popular KD-2 Mitey Mike test microphone replaces the standard 18"
brass wand with a 6" brass wand and 6' shielded cable terminated in an RCA phono
plug. Entire wand subassembly is heat-shrink covered for protection. Fully assembled,
including mike capsule. Gold-plated RCA phono jack and instructions also supplied for
easy conversion of standard Mitey Mike enclosure. Purchasing options available:

KD-2AMIC Uncalibrated Flexible Cable and Wand $30.00

KD-2AMICH Flexible Cable and Wand calibrated for MLSSA, 55.00
hard copy only

KD-2AMICM Flexible Cable and Wand calibrated for MLSSA, 60.00
31, IBM disk

KD-2AMICI Flexible Cable and Wand calibrated for IMP, 314" IBM disk 60.00

KD-2AMICMI Flexible Cable and Wand calibrated for both MLSSA 65.00
and IMP, 315" IBM disk

Tage Frid Teaches Woodworking BKTN3

Joinery, Shaping, Veneering, Finishing $29.95

Published by popular demand, this great volume is a combination of Frid's previous two
books (series volume 1 and 2) on these subjects. Easy-to-understand, well-illustrated
instruction by a true master craftsman. 1993, 468pp., softbound.

Troubleshooting & Repairing Audio & Video BKT35
Cassette Players & Recorders $19.95

This is an all-in-one, illustrated guide for consumers and hobbyists, covering everything
from microcassettes, portables, and stereo/auto cassettes and CDs to VCRs, camcord-
ers, and digital audio tape. Techniques included range from basic cleaning and mainte-
nance to common repairs. Glossary and list of manufacturer's addresses. By Homer L.
Davidson. 1992, 464pp., 7 x 10, softbound.

BRSSW

$3.95
A must for quality vinyl lovers, this soft, bushy nylon brush cleans the diamond tip and
cantilever for less distortion and better sound. Short, flat handle is easy to hold and use.
214" overall length.

Perfectionist's Stylus Sweep

Loudspeaker Design Cookbook: Foreign-Language Editions

Vance Dickason's worldwide best-seller in English now available in two additional
languages: German and Portuguese. (BKAA2, English edition, 1991, 154pp., 8 x 11,
softbound, $29.95.) Purchasing options available:

BKAA2/G Loudspeaker Design Cookbook, German edition, $49.95
1993, 300pp., 6 3/4 x 9, hardbound
BKAA2/P Loudspeaker Design Cookbook, Portuguese edition, 49.95
1993, 152pp., 8 x 11, softbound
Operating Features of the Audion BKAA26
$6.95

First published in 1917, this essay first appeared in the Journal of the New York Academy
of Sciences and is now reprinted as a 32-page illustrated pamphlet. Major Armstrong
was the inventor of the superheterodyne circuit, FM broadcasting, and dozens of other
modern engineering designs. Included is the very first authoritative report on the triode
vacuum tube's capabilities. By Edwin H. Armstrong. 1993, 32pp., softbound.

BKAA27
$16.95

This book is a complete guide to building eleven power and control amps for a sound
systemwith vacuum tubes, featuring afour-chapter tutorial on sound quality whichis fabled
guidance on achieving the best sound with tubes. First published in 1959 by Mullard, one
of Britain's premier "valve” manufacturers, this is a do-it-yourself classic, with sheet metal
diagrams, parts lists, and performance data. 1993, 144pp., 8 x 10, softbound.

Mullard Circuits for Audio Amplifiers

SOF-SNG1M3G
$114.95

Write your own scores! This amazing package is the world's best music composition
software for the Macintosh. It produces a single staff of music with optional chords and
text (as in songbooks or leadsheets), and notates your melody for you either automat-
ically or as you enter it note by note. Allowing you to play on the letter keys of the
computer, on the screen piano or guitar, or through MIDI, it plays chords simultaneously
with melody, using a variety of built-in accompaniment patterns. SONGWORKS, among
many other things, will invent song ideas to stimulate your imagination; transpose your
own work to any key; suggest chords to go with your tune; or suggest a melody to go
with your chords. It is MIDI-compatible, but MIDI is not required. Usable with any
Macintosh and prints to any Apple printer. By Jeffrey Evans. Includes operating manual.
1992, Macintosh only.

SONGWORKS Software

OUR DISCOUNT POLICY PLEASE BE SURE TO ADD SHIPPING CHARGES
OLD COLONY SOUND LAB <$g(;‘:)%" Value D'(;‘/:W"t Shipping Ctlmjar.?f! I;::;:ording to Dest::nati:n and Method Desoi{:d ]
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Continued from page 27

monitor frequency and voltage level
(0.424V RMS). By keeping a constant
voltage across the driver and recording
the current through the voice coil, I could
calculate the impedance. I took readings
at 20 frequencies from 10Hz-20kHz.

Since separate amplifier channels
drove the voice coils, each required its
own zobel circuit. I connected the voice
coils in series, ran the impedance plot,
and attributed half the impedance to
each voice coil. To ensure the imped-
ances would be equal, I also ran an im-
pedance plot on each voice coil, driving
the two coils by separate amplifier chan-
nels. I predicted a system resonance of
around 34Hz.

I first tested the voice coils connected
in series. They showed a resonance peak
at 37.4Hz, otherwise the plot was pretty
much as expected (Table 4). I ran the next
tests while separate amplifier channels
drove the voice coils, but measured only
the right voice coil (I had arbitrarily la-
beled them right and left). It became im-
mediately apparent that the values were
not half of the series-connected values;
however, the resonance peak was the
same frequency, and the rest of the plot
was as expected. The left voice coil plot
was nearly identical to the right at first,
but the current began dropping very rap-
idly when I got close to the resonance
peak. It dropped to 0.5mA which equaled
848! From resonance up, the left voice
coil measured a slightly higher imped-
ance than the right one.

When I asked the folks at Madisound,
they said they had never heard of such
a high impedance peak at resonance and

TABLE 5

RIGHT AMPLIFIER CHANNEL
DRIVING THE VOICE COIL

FREQUENCY RIGHT LEFT
10 6.0 6.1
20 8.0 8.1
30 15.7 15.5
37.4 35.1 33.9
40 29.1 28.3
50 11.4 1.1
60 8.2 8.2
70 6.9 71
80 6.8 6.9
90 6.9 6.9

100 6.7 6.8
150 71 71
200 7.6 7.8
300 9.0 9.2
400 10.1 10.4
500 11.3 11.6
1k 15.7 16.6
5k 30.5 35.7
10k 40.4 51.1
20k 67.3 106
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TABLE 4

VOICE COILS CONNECTED IN SERIES

FREQUENCY  SERIES RIGHT LEFT

10 12.0 8.1 8.2
20 15.3 10.0 10.0
30 29.9 17.8 17.8
37.4 115 36.3 848
40 70.7 30.3 57.3
50 21.0 12.8 13.6
60 16.0 10.0 10.9
70 14.0 8.9 9.9
80 13.6 8.7 9.8
90 13.6 8.7 9.8
100 13.4 8.6 9.7
150 14.5 9.2 10.4
200 15.2 9.7 10.9
300 17.7 1.1 12.3
400 20.1 12.3 13.6
500 22.6 13.5 15.0
1k 33.4 18.6 21.9
5k 103 40.0 64.3
10k 303 48.8 118
20k -— 84.9 530

suggested I switch the amplifier channels
to the voice coils. I reran the tests with
the left amplifier channel driving the
right voice coil, and vice versa. The large
impedance peak remained in the left am-
plifier channel and the right voice coil
now measured 0.9mA or 4719. I took
another complete set of readings using
the right amplifier channel to drive the
voice coil under test {Table 5). The voice
coils now measured very similarly.

DOWN TO BASICS. A short program
in BASIC allowed me to easily change
the zobel component values and observe
the effect on the impedances. I finally
settled on 40uF and 6.8Q in parallel with
each voice coil. In theory, this combina-
tion kept the impedance for each chan-
nel within 1Q from 65Hz-20kHz.

I was also curious about the difference
between the predicted system resonance
of 34Hz and the measured 37.6Hz. By
putting different V45 values into my pro-
gram, I found that a Vas of 375 liters and
my measured values for fs (15.6Hz) and
Qrs (0.42) resulted in predictions exactly
as measured for the actual system. The
driver was more compliant than rated,
and this would result in lowered free-air
resonance. The computer predicted a
Qrc of about 0.97 and f; of 29Hz, as well
as a 1.1dB peak in the response curve
at approximately 53Hz.

Many three-way (subwoofer/satellite)
speaker systems have crossovers in the
120-160Hz range. In an effort to keep
costs down, I had planned to use a 6dB/
octave crossover, although I was worried
about sonically locating the subwoofer
with such a shallow slope.

I used two 100W L-Pads to adjust the

satellite levels, and one Dynaudio Vario-
vent {although Dynaudio recommends
using three for volumes over 80 liters).
I planned to make all electrical connec-
tions on two 8-position terminal blocks
mounted on the back of the enclosure.

I connected the zobel components and
ran new impedance curves {Table 6).
The values weren't exactly as predicted,
but they were close enough. The zobel
ciruit caused a slight shift in the system
resonance to 36.4Hz.

I cut the required 4% Variovent hole
in the back panel with my sabre saw and
glued it with Elmer’s woodworking glue.
Another set of impedance curves (Table
6) showed the Variovent did not affect
the resonance frequency, but did reduce
the impedance at resonance. It appeared
to have no other effect. Had I used three
Variovents, as Dynaudio recommended,
the impedance at resonance would prob-
ably have been further reduced.

The Loudspeaker Design Cookbook pro-
vides formulas to determine crossover
component values.? I used 6.5 for the
approximate impedance in the 100-
150Hz range, and calculated the compo-
nent values required for first- and second-
order Butterworth crossovers at 120Hz
and 160Hz. The closest available coil
value was 12mH, which gave a crossover
frequency of 122Hz (second order).

The formulas also determined the ca-
pacitor value. I planned to use a 140uF
bipolar electrolytic bypassed by a 2uF
Chateauroux polypropylene. I wanted to
try the system without a high-pass cross-
over on the satellites, which would have
impedance peaks just below the 120Hz
crossover frequency. These peaks would

TABLE 6

IMPEOANCE CURVES WITH ZOBELS

10BEL ZOBEL & VARIOVENT
FREQ. RIGHT  LEFT RIGHT  LEFT
10 6.0 6.2 6.2 6.4
20 8.1 8.4 8.4 8.7
30 16.4 171 16.2 16.8
36.4 314 329 26.4 27.7
40 23.4 24.2 21.4 22.3
50 10.0 10.2 10.0 10.4

60 75 7.8 7.6 7.8

70 6.5 6.7 6.5 6.7

80 6.4 6.6 6.4 6.5

90 6.4 6.6 6.4 6.7
100 6.2 6.4 6.2 6.4
150 6.6 6.8 6.6 6.8
200 7.0 7.2 7.0 7.3
300 75 7.9 7.6 7.9
400 7.7 79 7.7 8.0
500 75 7.8 7.6 7.8
1k 6.9 71 6.9 7.2
5k 6.9 71 6.8 7.2
10k 7.2 7.4 71 7.4
20k 78 8.0 77 8.0
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interfere with any attempt at a crossover
in that region.

I had been considering how to mount
the crossover parts to the back of the
enclosure. The easiest way would have
been to wire them together, then glue
them to the back panel with caulk or
Liquid Nails. Instead, I etched circuit
boards to hold the capacitors and resis-
tors, and bolted the inductor coils to the
back panel.

I first drew the layout of the circuit
board on a piece of paper, then cut a
large board into two smaller ones and
drilled the holes. I drew the runs with
an etch-resist pen, and placed the boards
in a pan of etchant. Although the etching
process supposedly takes 15-20 minutes,
half an hour later the boards looked the
same. | removed one and tried to rub the
copper parts with a scrub pad without
removing the ink traces. When 1 re-
turned the board to the etchant, it began
to make slow progress. I scrubbed the
copper areas of the remaining board,
and, after about four hours, they were
finally done to my satisfaction. (Etching
occurs faster at 120°F and with the boards
floated, copper side down, in the ferric chlo-
ride.—Ed.|

After I soldered the capacitors and re-
sistors to the circuit boards, I mounted
them, along with inductor coils and L-
pads, to the back panel. I used wood
screws through the circuit boards, and
rubber grommets which raised them off
the back panel and provided vibration
isolation. I bolted the inductor coils to the
back panel using large lag screws, and
mounted the L-pads with Liquid Nails.
I also wired a double-pole double-throw
(DPDT) switch into the subwoofer inputs
so I could easily switch it on and off.

Extended listening revealed one prob-
lem with the subwoofer and my Allison
Four speakers. The Allisons have a bass
response to about 50Hz. Since I didn't
include a high-pass crossover for the
satellites, there was an overlap in the
50-120Hz range. The result was a slight
overemphasis in the upper-bass range,
which couldn't be removed without also
removing the low bass. I would have
needed an equalizer.

After connecting the subwoofer to
Sam's system, I placed my sound level
meter on a tripod at his listening posi-

SOURCE

Madisound Speaker Components
8608 University Green

Box 44283

Madison, WI 53744-4283

(608) 831-3433

FAX (608) 831-3771

l

tion and fed my sine wave generator in-
to his amp. The generator has a range
switch that changes the frequency by
decades. 1 wanted to feed a signal into
the subwoofer and satellite ranges, and
adjust the L-pads for the same SPL read-
ing at the two frequencies (60 and
600Hz). With the voltage from the am-
plifier the same at both frequencies, the
sound level was about the same with the
L-pads completely turned up.

The sound was outstanding. The sub-
woofer blended very well with Sam’s
speakers. We were both very pleased
with the results and didn't hear one
sound we didn't like. We used terms

such as balanced, impact, and founda-
tion more than once. At one point, I no-
ticed that my eyes had closed and a con-
tinuous smile was on my face. I looked
at Sam, who had the same smile on his
face. I started laughing. If anyone saw
us through the window, we would look
pretty foolish. Neither of us cared at the
moment, SO we went back to listening—
and smiling.

REFERENCES

1. Dickason, Vance, The Loudspeaker Design
Cookbook, 4th ed., Audio Amateur Press, 1991,
Section 8.80.

2. ibid., pp. 56, 57.

Model R8-2

$2495 per pair.
Dual 8" woofers
crossed over to
dual 15" Ribbons
at 900hz. Systems
start at $1095/pair.

Do a Little Something
for Your Music’s Image

High Resolution Ribbon
Loudspeakers from
Newform Research.

Our new Ribbon technology
produces smooth, extended response,
excellent dispersion, good efficiency
and high r)urely resistive loads. The

result
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Ribbon drivers (8", 15" and 30") are
available in pairs for the custom
installer and hobbyist.

Newform Ribbons require no
transformer. They are a pure resistive
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ideal for home theatre. Call or write
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audio specialist nearest you.
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Part 11

THE PRISM V SATELLITE/]JBL
SUBWOOFER

In designing the Prism V's cabinet, |
paid great attention to reducing the
types of distortions frequently attributed
to cabinet speakers: enclosure panel vi-
bration, resonances caused by the me-
chanical coupling of driver motor reac-
tion forces into the enclosure walls, and
internal standing waves. You can mini-
mize these problems in several ways.

Commonly used methods include: us-
ing 1” MDF particleboard for the enclo-
sure walls; constructing a triple-thick
front baffle for added mass and resis-
tance to flexing; incorporating horizon-
tal shelf, vertical front-to-back, and cor-

BY RANDY PARKER

ner braces; using Polydax '‘Norsorex'’
gaskets on bass drivers; and isolating the
midrange and tweeter from the bass driv-
ers’ backwave. Other methods involve
the liberal use of double-thick layers of
auto body damping pads {used to damp
sheet metal panels in cars), especially for
the midrange and tweeter self-contained
rear enclosures.

DAMPER SAMPLER. I obtained two
different brands of auto body damping
material from auto parts dealers. "'Q-
Pads'* are manufactured by FibreGlass
Evercoat (part #116). One package con-
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tains six 12" x 12" self-adhesive panels.
Although each pad is only about %” thick,
they are surprisingly heavy—roughly one
pound. They appear to be made of a flex-
ible rubber/fiberglass composite and are
extremely inert. Use one package per en-
closure, cutting them with a utility knife
to fit the panels. They have a heavy self-
adhesive coating on one side, but I also
used a staple gun to ensure secure bond-
ing and peeled off the plastic backing to
allow adhesion of an additional layer of
damping material.

The second layer is 3M brand "'Silencer
Strips”’ (part #08585), which come in
3-inch-wide by 50-foot-long rolls. ''Si-
lencer Strips'’ are approximately the same
thickness as ""Q-Pads’ but are a softer,
sticky, tar-like substance, with a heavier
permanent plastic backing material.
Their self-adhesion properties are greater
than ""Q-Pads,” and their flexibility
makes them ideal for wrapping around
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FIGURE 16: Front and top view drawings of Prism V enclosure.
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the Accuton rear enclosures. Both of
these damping materials provide an aud-
ible reduction in the sound of par-
ticleboard enclosure walls.

I used Polydax ''Norsorex'’ gaskets on
the Focal bass drivers. Made from an in-
ert rubber which seals very well, they
also provide a unique damping quality
between the driver frame and enclosure.
(Part #GMTX 2025 is specified for the
Polydax MTX 20.25 TDSN driver.} My
only modification was to square off the
round gasket to match the shape of the
Focal chassis.

Problems caused by backwave reflec-
tion through the driver cone, internal
standing waves, and system resonance
damping are addressed differently. Be-
cause the tweeter and midranges have
their own self-contained rear enclosures,
Accuton has offered solutions to these
problems. The bass drivers require their
own solutions, including nonparallel en-
closure walls {particularly front-to-back
but also side-to-side), acoustic foam lin-
ing the walls, and bonded Dacron® 'AC
Stuff”" filling the remaining space.

To determine the final "’ AC Stuff'’ den-
sity, I experimentally varied both it and

the number of acoustic foam layers until
the enclosure resonance became 63Hz.
The effective enclosure volume can be
increased a surprising amount by pack-
ing more sound-absorptive material into
the enclosure. The final stuffing arrange-
ment was a single layer of 2-inch-thick
AC foam on all interior surfaces, with ap-
proximately 2’ of "AC Stuff" rolled in a
cylinder and stuffed into each bass cav-
ity. I also added layers of foam and
"Stuff'’ to the subenclosure, where the
midranges and tweeter are mounted, to
dampen any airborne vibration reaching
their enclosures.

THE KINDEST CUTS. Figure 16 is the
Prism V enclosure, top and front view,
including all driver cutout dimensions. I
recommend custom routing the depth of
driver rebates based on the chassis thick-
ness and gasket material. Accuton driver
chassis are 5 mm thick; the Focal chassis
is 4 mm thick. Because I covered the en-
tire enclosure (including the front baffle)
with oak veneer, it was necessary to com-
pensate for both the veneer's thickness
and the hot-melt adhesive used to attach
it. I also compensated for the thickness

PHOTO 4: Strap clamps used during giuing of
enclosure.
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FIGURE 17: 4 x 8 x 1" MDF particleboard cutting diagram for Prism V.

FIGURE 18:4 x 8 x 3" MDF particleboard cutting diagram for Prism V.
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PHOTO 6: Internal view of vertical partitions.

of the "Norsorex'’ gaskets because they
compress an insignificant amount. The
Accuton drivers have their own foam gas-
kets permanently attached, which com-
press flat and therefore require no accom-
modation for depth.

The drawings do not show the enclo-
sure tops, bottoms, and internal horizon-
tal braces/partitions. When laying out the
cutting diagram for these pieces, I found
that tracing the inside of the enclosure

was faster and more accurate. 1 also
found it simpler to cut each vertical par-
tition {also not shown) based on actual
depth and height measurements of the
available space.

Construction begins with cutting the
particleboard (Figs. 17 and 18). I used
both 1” and % MDF depending on the
application. Tops and bottoms are 3%”
MDF: the solid oak decorative cap glued
to the top, also %", produces a double
thickness; the bottom doesn’t require ex-
tra thickness because it rests on the sub-
woofer. I also used %" MDF for all in-
terior pieces due to their smaller size, and
for the extra baffle layers because the glue
lamination provides extra rigidity. I used
1” MDF for the sides. Pay special atten-
tion to cutting the angles in Fig. 17: the
enclosure's integrity is based upon their
accuracy. While the saw is set to these
angles, you can also cut the scrap wood
into 1%2-inch-wide strips, which you can
later cut to length for corner braces.

After making the basic cuts, construct
the front baffle from a 1” front piece and
two %" subbaffle boards. The latter are
cut 1%;” shorter and narrower than the
front baffle board to provide a %" space
on each end of the 1” board into which
the tops and bottoms will fit. The nar-
rower cut allows the subbaffle boards to
fit between the enclosure sides. I used
Titebond aliphatic resin glue to bond the
three boards together, and also screwed
and clamped the assembly while it dried.

I first drew the location of all drivers,
cutouts, and the indented baffle shape on
the 1” board. This ensured the screw
locations would not interfere with any
cutting or driver mounting areas. After
the glue dried, I cut out each driver open-
ing and routed the rebates. I next cut the
indented shape as close as possible to the
apex with a circular saw, finishing the cut

with an extra-long saber saw blade. I used
the same technique to cut the indentation
from the two side pieces which fit next
to the front baffle.

When the baffles were finished, I
drilled holes for the T-nuts used to
mount the bass drivers. The front baffle
is 2%2" thick, so I used a drill press to
ensure the holes were perpendicular.
Since I had secured the midranges and
tweeters with drywall screws, I used a
sharp awl to create a shallow starting
point for the screws rather than drill pilot
holes. The drywall screw heads were too
large in diameter to fit within the recess
in the Accuton driver chassis. With my
bench grinder, I turned down their di-
ameter until they fit.

JOIN TOGETHER. The sides were
now ready to be simultaneously joined.
Latex Liquid Nails creates a very strong
bond and is thick enough not to run when
pieces are placed vertically. Lay the four
sides and the front baffle on the floor, and
place a heavy bead of adhesive on each
edge. Then raise them to a vertical posi-
tion and use four strap clamps to hold
them in place, as shown in Photo 4.

The strap clamps are ideal for pulling
all the edges into perfect alignment. The
harder I tightened the ratchet on the
straps, the more uniform the shape be-
came. If you have accurately cut the
angles, the pentagonal shape will natu-
rally find itself. To ensure any internal
corner braces will fit tightly, wipe off the
excess adhesive while it's still wet.

I allowed the adhesive to harden for
24 hours before removing the strap
clamps. Although I had ""glued"’ them to
the edges of the enclosure, they pulled
free with no damage to the corners. For
the second enclosure, I placed wax paper

Continued on page 36
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FIGURE 19: Front and side view drawings of subwoofer enclosure.
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It is a popular notion that to get proper ; :
surround sound in a home theater setup one F
must place the speakers behind the listener, : 1
pointing towards the center of the room. In

fact, most "surround" speakers come with

swivel brackets to allow the user to "aim"

the drivers right into the room. The result is

an increased localization of the rear channel

and a loss of realism. What causes this : 5
problem? Aiming the surround speaker o
towards the listener. The ear receives an b
improper balance of direct verses reflected 5 :
sound from the surround speakers. How can

a dipole speaker help? A dipole loudspeaker

has drivers situated on both the front and

rear walls of the cabinet, and are driven out ‘
of phase. By taking this design, and placing AL : 3 |
the cabinet on the sides of the room, in the 21 ' : q |
same plane as the listener, a null zone is : 2|
created. The majority of the sound that ‘
reaches the listener will then be reflected off

of the walls in the room, creating a natural,

diffuse sound field, making the speakers

difficult to locate and increasing the sense of : :
spatial ambiance . Little direct sound will : P
reach the listener, complying to the original : ;
specifications laid out by many surround : J
sound protocols. : :

' A&S speakers

can provide you with this and other useful information on improving|
your home audio system. As for a dipole surround sound speaker
| system, give us a call, we have the right one for you.

3170 23RD STREET SAN FRANCISCO 94110

415-641-4573 415-648-5306 FAX |
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PHOTO 7: Completed installation of vertical and horizontal partitions.

Continued from page 34
under them. At this stage, it's important
to have the enclosure edges meet at a
point, but later you will round them to
minimize diffraction and allow the oak
veneer to bend around the radius with-
out splitting. At no point did I use screws
to join the five sides.

The next step is to cut the triangular
pieces which fill the indentation between
the front baffle and sides. This is the

@ e
"

PHOTO 9: Enclosure covered with sheet hot-
meit adhesive.

36 Speaker Builder / 5/93

/

most difficult part of the construction
process, because while accurate cutting
is critical, they are difficult to cut safely.
Each triangle is custom-cut based on ac-
tual measurements. Figure 16 shows the
general dimensions and angles.

For the two triangles to join properly
at their bases, these must be cut at an
angle as well. I cut compound angles on
each edge with a radial arm saw. The
pieces are quite small, so clamping is re-
quired, especially when shaving off
small ""adjustments.”” Be extremely cau-
tious when cutting these pieces—safety
first! After you have cut the triangles to
fit, load all the edges with a heavy bead
of Liquid Nails and press them into
place. I used the strap clamps once again
to secure the triangles into perfect align-
ment with the baffle and sides.

The horizontal partitions, which form
the top and bottom of the midrange/
tweeter subenclosure, brace the enclo-
sure circumferentially. They fit between
the midrange and bass drivers, and you
initially cut them identical in size to the
enclosure’s top and bottom pieces. To ac-
commodate the front baffle’s extra thick-
ness, you then cut back by 1%2” the edge
which butts against it. The horizontal
partitions have cutouts as well, which al-
low the bass drivers to share the same
enclosure volume.

Multi-driver loudspeaker systems using
similar drivers will track each other bet-
ter when installed in a common enclo-
sure.' Photo 5 shows how the horizontal
partitions initially look, with cutouts on
each side to create tunnels up the enclo-
sure sides; however, I later found that
only one tunnel cutout is necessary. I was
unable to sufficiently reduce the total
enclosure volume to raise f¢ to the de-
sired frequency until I blocked off one

PHOTO 8: Installation of AC foam.

tunnel. This required fabricating pieces
of wood to fill in the small gap between
the front of the horizontal partitions and
the front and side of the enclosure, and
sealing it well with Liquid Nails. Ob-
viously, when installing the top and bot-
tom horizontal partitions, you must be
certain the tunnel cutouts are located on
the same side.

The bottom horizontal partition in
each enclosure is installed between the
lower midrange and bass driver cutout.
The partition must be positioned as close
as possible to the midrange cutout to pre-
vent its interference with the placement
of T-nuts for the bass drivers.

Begin by measuring the distance from
the midpoint to the bottom of the enclo-
sure; draw a line around the enclosure
circumference that maintains this dis-
tance all the way around. Drill two
countersunk pilot holes 4” apart through
each of the four sides. Run a large bead
of Liquid Nails around the inside of the
enclosure where the partition will be
mounted, and slide it into position. The
pilot holes help ensure the partition is
properly positioned and square to the en-
closure walls. After the partition is in
place, use #8 1% flat-head wood screws
to secure it to the sides. Drill two counter-
sunk pilot holes through the front baffle
and install 3% flat-head wood screws.

Next, cut the vertical partitions which
form the sides of the midrange/tweeter
subenclosure and brace the front baffle
to the two rear sides. They should fit
snugly. The height will permit the top
horizontal partition to line up with the
edge of the top midrange driver cutout.
Position the vertical partitions as close
as possible to the edges of the midrange
driver cutouts so no air gap will form be-

Continued on page 38



ll a Speaker Builder Needs to Know About Dual Voice Coil Woofers)

 Model 81524DVC 10204DVC 10207DVC 1 10520VC | 12204Dvc 12520VC 15254DVC | 15258DVC
~___ Size Inches 10 ;_ 10 10 12 | 12 15 15
FsHz 1 31 7 212 18.6 204 | 228 15 23 225
~Mmdg ‘I 504 Iﬁ 57 l 46 | 688 78 122 121.5
Cms (um/N) | 631 44 10454 | 11386 | 1220.1 | 550.6 13314 | 34641 367.38
Vas Liters | 39.2 168 | 184 | 197 ‘ 220 533 | 347 368
_ Rscc Q per coil 35 3.6 57 | 6.1 36 5.6 | 3.7 HS
 VcLMh@1Khz | .34 41 3% | 5 | 46 | 26 | 3 25 36
~_ _Qms 92 35 | 343 1 368 4.58 4.1 5.71 5.35
) _ Qes 1 .32 I 21 | 23 | 28 | 42 | .39 1 47 .52
__Qts .31 2 .22 | 26 .38 | .36 | 44 | .47
Xmax mm peak l S 1 () ] 5 | 6 5 | 6 1 5I5) 5I5)
Efflcnency dB, both 92 93.5 92 92 945 92 96 93.5
| coils driven (2.83V/IM) | L I B | | | |
_Response . 30-2.3K 30-1.56K | 30-1.5K | 25-2.5K 25-1.5K 20-1.8K 30-1.5K 30-1.5K
Power Watts | 80 (40/40) 200 | 200 | 100 (50/50) 200 100 (50/50) 200 200
(coil 1/ coil 2) ‘ ) (100/100) | (100/100) | (100/100) (100/100) (100/100)
Magnet Wt. oz. | 20 i 490 | 40 1 30 | 40 | 30 60 60
All units have Black Polypropylene Cones, foam surrounds, and voice coils made of high temperature aluminum on Kapton formers.
Voice Coil _ + 1.5" 1| 2" 1 2 | LR | 1.5" 2" | 2"
Cutout & Depth 7.12" 9.12" 9.12" 9.12" 111" 111" 13.87" 13.87"
N - 337" | 445" | 445 445" | < S I ' 6" 6"
_Price Each l $34 | $49 %49 | $41 | $53 $42 [ $73 _$73
| Alignments +81524DVC 10204DVC¢10207DVC J[ 10520VC - 12204DVC | 1252DVC | 15254DVC | 15258DVC
| Rg{Ind. DCR) | 5/1(0] 1 o.ASq1+o‘,§*_1‘94,§+1#o_5‘o,o 0,0, 0 5 0/5/0 5 0 5
~__VblLiters | 221 33 | 46 21430142 | 26+334404-47 57+ 69 85 854100 113| 142 85 100 130142 100 1001142 142100100 142|142
F3Hz ' 13934 30 52 45 39 45 41 13713835 33 42 3837 31 28 3231|3026 40 |37 38|35 38|37 3534
FbHz L:i“- 4 33| 30 +41 | 37, a3 1 35 1 32 1[ 30 j 31 1 29_. 27| Sealed |24 l 21| Sealed | 114 Sealed Sealed
PortDia.fn. | 2 | 2 2 25|25 25/25/25(25/ 3 | 3|3 thC | Qtc th 3 | 3 |Qfc |Qfc |Qtc | 3 |Qtc |Qtc |Qtc |Qtc |Qtc |Qtc |Qtc |Qlc
| - | . B S B L ! Lol |7slesi8 | | .96 98| |9/1/8[91[11]9) 1
PortLengthIn. | 6 | 5 43 87746395 9 86| |99 93|86, Sealed 61|59 Sealed | 11 Sealed Sealed

ath Order Bandpass| 81524DVC | 10204DVC | 10207DVC | 1052DVC | 12204DVC | 1252DVC | 15254DVC | 15258DVC
* BES|BUT|CHV| BES BUT CHV BES |BUT|CHV | BES BUT CHV BES |BUT |CHV BES BUT CHV BES BUT [CHV BES BUT|CHV
_Alignment Type d adBliL 15 + 1

_’.

T 1.2

 VbRearSealed | 7 | 4 178 5| 25 1068|3175 1 | 5 | 64134‘14 x | x |275] x |75/29 x |10.1/365
| VbFrontVented | 46| 3 | 15| .7 +A7i-;54 ;9_*,61+:3_1+1_.41495l.47+347*2,4*142’ x | x |24 x ‘4.6‘2431‘ x | 5728
~ _Fb(Hz) | 55 67,3‘95_;__672‘76‘10L;51J62+88,45+56479_‘35F43,601)g x | 42| x |375 53 | x | 34 48
| Vent Diameter In. | 3_4.25 2 4‘4 1 3 3‘L 44 J’_ . 4 | 4 |3 |2x4|2x4 /23| x | x |23} X | 2x4 | 2x4 | x | 2x4 | 2x4
Vent Length In. 1108 744+4.4_L§.9'4.3* 4 1108|5452 83 775 4.2 |11.2 115 6 | x x 62| x |675/6.75 x |66 68
_F3 Lower Lse_“oisqj_‘to“slg 38+481§0 27 | 44 | 23]27+331X x | 23| x | 23|28 | x |22 |27
F3 Higher 80 | 105 155 90 | 110 130, 75 1100|155 | 65 | 68 | 125 50 | 68 103 | x | x | 75| x | 60 |95  x |55 85

We thought that Speaker Builders would appreciate a chart of Madisound Dual Voice Coil Woofers with specifications and applications.
There are several reasons why you may wish to choose a woofer with two voice coils:
1) You want to use a common subwoofer and drive it with a sterco amplifier.
2) You wish to parallel the voice coils at low frequencies to give added bass boost to your system.
3) You may use an impedance not commonly available. Two 4 ohm coils can be paralleled for a 2 ohm net impedance. Two 8 ohm
coils can be used in series for a 16 ohm load.
4) Many Madisound dual voice coil woofers can be used in very small boxes. This is ideal for quality autosound bass and unobtrusive
video systems.
5) Adding a subwoofer is not expensive; low frequency crossover filters are available starting at $50 a pair, (even less if you buy parts
for home assembly). Cabinets are limited only to your imagination.
6) A subwoofer is the most dramatic improvement you can make to the average existing stereo system.
* BES: Bessel; BUT: Butterworth; CHV: Chebychev

— . Madisound Speaker Components

f d;(;in . . ) . ble | A
g Information: All speaker orders will be shipped promptly, if possible H
| by UPS. COD requires a 25% prepayment, and personal checks must clear | (860% OU ngg;sﬁizg’geen)
before shipment. Add 10% for shipping , residents of Alaska, Canada and | . by
Hawaii, and those who require Blue Label air service, please add 25%. There Mad'son_a Wi 53744-4283 U.S.A
is no fee for packaging or handling, and we will refund to the exact shipping | Voice: 608-831-3433
kchargeA We accept Mastercard or Visa on mail and phone orders. | Fax: 608-831-3771 )
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Continued from page 36
tween the partition and the front baffle
at its narrowest point near the tweeter.
Photo 6 shows the enclosure with the
bottom horizontal and two vertical par-
titions, including auto body damping ma-
terial and 2” AC foam in the tunnels.
Before installing the top horizontal par-
tition, be certain to line the inside of the
vertical panels with the damping mate-
rial and secure the rear corner brace
with Liquid Nails. I did not use screws
to attach the vertical partitions to the
front baffle or rear sides, although that
is a possibility. A heavy bead of Liquid
Nails on the front, bottom, and rear of
the vertical partitions secures them un-
til the top horizontal partition is installed.

ing posts and Neutrik connectors. In-
stead, I rounded all the vertical exterior
edges so the veneer would bend around
the radius without cracking, using a
router with a %2 radius bit and pilot
bearing. The depth was set to allow me
to run the router up and down each side
of the edge for a symmetrical radius.

I covered the enclosure with an oak
paper-backed veneer which is available
from many lumberyards in 4’ x 8’ and
4’ x 4’ sheets. This type of veneer is
warpfree, flexible enough to allow wrap-
ping around properly radiused edges,
thin enough to cut with heavy shears or
a utility knife, and glueable with sheet
hot-melt adhesive.

Often sold as ‘‘glue lines,"” hot-melt

v A=A )

PHOTO 10: Veneer partially attached.

Mark and drill the pilot holes and lay
a bead of Liquid Nails on the top edges
of the vertical partitions and around the
enclosure circumference. To install, se-
cure each horizontal partition to the ver-
tical partitions using wood screws around
the circumference and six 2” drywall
screws. Photo 7 shows the completed in-
stallation with the location of the drywall
screws; Photo 8 is the same view with AC
foam on the enclosure walls. Cut the cor-
ner brace lengths so the enclosure tops
and bottoms will rest on them and on the
subbaffle, and will lay flush with the en-
closure’s top/bottom edge.

After drilling circumference pilot holes
and laying a heavy bead of Liquid Nails
around the circumference and on top of
the corner braces and subbaffle, install
the tops and bottoms. Ensure they sit
flush with the enclosure edges before se-
curing the screws.

ADHESION ADVICE. I finished lin-
ing the remaining interior surfaces with
acoustic foam, but waited to fill the cav-
ities with AC Stuff. I also waited until
after I had finished the outside of the
enclosure to drill the holes for the bind-
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adhesive is available in 2’ x 8’ rolls with
paper backing on one side. I used four
rolls to veneer the satellites and sub-
woofers. One 4’ x 8’ sheet of veneer
covered both satellite enclosures, with
enough material left over for the sub-
woofers. To complete the subwoofers, I
purchased an additional 4’ x 4’ piece.

Photo 9 shows one satellite completely
covered with the hot melt. In the back-
ground is an enclosure with a 2’ width
ironed on and the paper backing still in
place. The hot melt is applied with a
clothes iron set slightly below the "'cot-
ton" temperature setting. You simply
heat it sufficiently to ensure most of the
surface has bonded to the particleboard,
allowing the paper backing to be peeled
off. This also provides practice for cut-
ting and laying the veneer. I wrapped the
2’ width around the circumference and
covered the remainder with a second
piece. It can be easily cut to size with
scissors and trimmed with a utility knife,
much like wallpapering.

I then stood the enclosure on a 2¥%;-
inch-thick bass driver baffle cutout to
raise it off the work table, and cut the
veneer so it would hang past the top and

bottom by 2" I placed the center of the
veneer against the enclosure's rear cor-
ner and ironed toward the front from
both directions. When you iron the ve-
neer, the temperature should be set on
“cotton,”” but keep the iron moving to
avoid scorching the wood.

At this point, the advantages of using
hot melt rather than contact adhesives
become immediately apparent: the iron's
heat smooths any waves in the veneer;
the first veneer placement need not be
the last; with care, you will have no air
bubbles or bumps. Be certain to ensure
the edges are glued down well. After re-
moving the iron, continue pressing the
veneer in place for a few minutes with
a roller or your hand wrapped in a small
towel (the wood will be hot for several
minutes). You can hear where the ve-
neer hasn't been solidly glued to the par-
ticleboard. Simply iron over that area
again and continue to press until it has
cooled a bit. When you reach the inden-
tation cutouts on the side panels, you can
stop ironing.

Now lay the enclosure on its side so it
will be easier to cut the veneer, three
pieces of which cover the enclosure. The
four sides are covered by the single piece
which you have just attached. Cut a piece
off each side, following the rear indenta-
tion line, to cover the indentation and half
of the front baffle {Photo 10). The veneer's
4’ width will cover all but about 12" of
the top and bottom of the front baffle.
Splicing a piece of scrap veneer to fill the
gap is very easy and the wood grain com-
pletely disguises the splice.

To allow the veneer to conform to the
indented surface, I trimmed a narrow
"V’ from the center of the piece shown
in Photo 10. I later filled these Vs with
small scraps of veneer. With hot-melt ad-
hesive, you can cut as many trial-and-
error pieces as you wish and not glue the
veneer until everything is lined up per-
fectly. At this point, I cut all the veneer
with a metal straightedge and a very
sharp utility knife. You must use a blade
which is stiff enough to ensure making
straight cuts.

Take your time with this step, and do
not attempt to cut completely through
the wood in the first pass. For a perfectly
smooth, splinterless edge, make several
firm passes in the same line until the cut
is all the way through. It took a full even-
ing to cut and place each indentation/baf-
fle piece to my satisfaction. If you can't
line up the edges perfectly, some kind
of wood filler might help disguise the
gap. I cut the veneer flush with the en-
closure edges using the top and bottom

Continued on page 40
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THE SPEAKER WORKS, INC.
2539 East Indian School Road v

=

Phoenix, Arizona 85016
Phone (602) 956-6344

LOOKING FOR A GREAT SET OF SPEAKERS? DON'THAVE LOTS OF SPARE TIME?
THE KIDS WANT TO PLAY NINTENDO ON YOUR COMPUTER?

PERHAPS WE CAN HELP

TSW SPEAKER KITS ARE DESIGNED FOR THE SERIOUS LISTENER AND ALL HAVE PROVEN
THEIR MERIT BY THEIR EXCELLENT SALES HISTORY! ALL ARE DESIGNED FOR PREMIER
PERFORMANCE AND MAXIMUM RELIABILITY WITH TOP QUALITY DRIVERS AND
COMPONENTS. WE, AT TSW, DO NOT FEEL THAT SOMETHING AS ENJOYABLE AS AN
EXCELLENT SET OF LOUDSPEAKERS SHOULD BE A BURDEN ON YOUR TIME, ENERGY OR
POCKETBOOK. WE OFFER THE FOLLOWING SOLUTIONS TO EAR POLLUTION:

THE TSW D-1 KIT

A petite two-way system using our TSW 5" woofer and
a 13mm tweeter in a 10" high x 7" wide x 5" deep oak
veneer enclosure. Designed originally as a dialogue
channel system for AV systems, the D-1 has been equally
popular for AV rear channel application for bedrooms
and offices and as a satellite system with our D-10
SUBWOOFER. Available in stained oak, black oak and
white oak.
COST: A petite $62.25 each.

THE TSW TUCSON

A serious two-way system comprised of a SEAS 8" woofer
and a SEAS 1" dome tweeter. The crossover is designed
to give outstanding sonic performance from this medium
sized book shelf system. The furniture quality oak
veneered cabinets available in stained oak, black oak or
white oak compliment most any decor. THE TSW
TUCSON has long been our best selling loudspeaker
system. Their 19" height x 12" width x 10" depth enclosure
produces tight and unbelievably low bass.
COST: An unbelievably low $259.50 per pair.

TSW D-10 SUBWOOFER

Our own TSW 10" poly dual voice coil woofer with 125
Hertz second order roll off and first order satellite roll in.
Subwoofer is 4 ohm and set up for 8 ohm satellites.
We do not supply an enclosure but recommend 1.5 cu. ft.
sealed. Works well in a down fire or front fire
configuration.

COST: All parts except enclosure $72.50.

THE TSW MINI MONITOR

Maybe it's not a Rogers, but maybe it's pretty close! We
feel the cost may be the most significant difference. The
SEAS 6.5" woofer and the SEAS .75" dome tweeter are
painstakingly melded together with a carefully designed
crossover and installed in an oak veneered enclosure
13.5" high x 8" wide x 7" deep. TSW MINI MONITORS
fare well as an independent system or may be used as
satellites with our D-10 or D-12 SUBWOOFER SYSTEMS.
COST: A mini $194.50 per pair.

THE TSW BUCKINGHAMS

This three-way system equipped with our own TSW 12"
woofer, a PEERLESS 4" poly midrange and a SEAS 1"
aluminum tweeter was rated by the president of the
Arizona Audiophile Association as being equal to any
$2000 system he has heard. Prejudice aside, we are
inclined to agree. Magnificent cabinetry in stained oak,
black oak or white oak veneers compliment THE BUCK-
INGHAM'S superb sound. BIWIRE INPUTS AND MID
AND TWEETER LEVEL CONTROLS make this system a
best buy. Cabinet 25" high x 14" wide x 12" deep.
COST: A paltry $449.50 per pair.

TSW D-12 SUBWOOFER

Our own TSW 12" poly dual voice coil woofer with 100
Hertz second order roll off and first order satellite roll in.
Subwoofer is 4 ohm and set up for 8 ohm satellite roll in.
We do not supply an enclosure but recommend 2.5 cu. ft.
sealed. Works well down into the 20s in a down fire or
front fire configuration.

COST: All parts except enclosure $89.50.

ANY QUESTIONS — CALL US
ALL KITS F.O.B. PHOENIX VIA UPS
We Accept VISA - MasterCard - Check — No C.0O.D.



PHOTO 11: Completed veneer finishing.

Continued from page 38

as edge guides. I also used a fresh blade
for each piece. The last step of veneer
trimming is cutting the driver openings.
A large supply of sharp utility knife
blades and a lot of patience will help
achieve a professional appearance.

SAND, SEAL, DELIVER. A local
millwork company made %-inch-thick
oak boards large enough to cover the
tops of the enclosures. I traced the ex-
ternal enclosure shape onto the boards
and cut them to size, then used a router
with a pilot bearing to make a ¥:” radius
on the top edge. The oak caps are se-
cured with Liquid Nails; a heavy tool
box placed on top ensures good adhesion
and no gaps.

I lightly sanded the enclosures with an

orbital sander, using 220-grit sandpaper.
Be extremely careful on the corners, es-
pecially with power sanders, because the
veneer is very thin. I stained the enclo-
sures with two coats of Minwax ""Golden
Oak," and lightly sanded between coats
with 400-grit sandpaper. Then I applied
three coats of Minwax satin polyure-
thane varnish and sanded as before to
ensure a smooth surface.

Photo 11 shows the finished enclosures
with black paint bordering the driver cut-
outs and the internal wiring installed.
Wiring to the bass and midrange drivers
is with dual runs from the input termi-
nals to each driver, instead of a jumper
between each driver pair. This low-induc-
tance wiring method was recommended
by G.R. Koonce {''Crossovers For the
Novice," SB 5/90, p. 38). I used Audio-

PHOTO 12: Bass enclosure tuning by varying density of stuffing.
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quest "Type 12" OFHC wire to the bass
drivers, and Kimber Cable Type 4VS to
the midranges and tweeter.

As noted in the crossover section, I con-
nected the midrange and tweeter wires
to the female Neutrik chassis mount con-
nector. A simple l-inch-diameter hole
drilled in the rear of the enclosure pro-
vided mounting access. The brass Focal
binding posts, to which I connected the
bass driver wires, are the long version
which extend through 1-inch-thick enclo-
sure walls. I simply drilled two holes,
spaced %" apart, large enough in diam-
eter so the posts would thread snugly
through the wall. After tightening the
locking nuts, I soldered the internal wires.
This installation was the simplest and
cleanest I'd ever made using binding
posts. I decided which speaker would be
the left and which the right, and mounted
the posts on the side which would face
the rear wall when the speakers were
angled inward toward the listener.

Photo 12 shows the enclosure tuning
process, during which I removed the
bass drivers several times to add or re-
move stuffing material. T-nuts were man-
datory, and the sturdy Norsorex gaskets
were unaffected by the frequent re-
moval. Once the tuning was finalized, 1
used "'blue” Locktite to seal the bolt
threads and prevent loosening. 1 can
push on one driver, and the other will
move forward and remain in that posi-
tion until I release the first driver. Photo
13 is the completed Prism V.

The last cosmetic detail was the front
grille. It was the first grille I had ever
used which did not affect the measured
frequency response, even under the scru-
tiny of the Techron Analyzer. I used %-
inch-thick, open-pore foam commonly
sold in 24" lengths for window air con-
ditioner filtering. Because the enclosure
was taller than 24", I spliced two pieces
together by butting the edges and laying
a very thin bead of clear glue-gun ad-
hesive on the back side. From the front,
it is invisible, and I positioned the seam
so it lines up in the space between the
bass and midrange driver frames.

I used a single-edge razor blade to cut
the foam, and a saucer as a template to
cut the rounded corners. The plastic-loop
half of a Velcro® strip held the grille at
the top and bottom of the enclosure,
while a double thickness of %-inch-wide,
high-density foam gasket behind the
Velcro spaced the grille away from the
front baffle. This spacing is necessary to
provide clearance for the bass drivers’
rubber suspensions. A bead of clear glue-
gun adhesive added to the foam gasket's

Continued on page 42

Reader Service #21 el




World Radio HiSiORg

HEAR, HERE!

0ur 1993 product line just arrived and there's
lots to celebrate. A comprehensive array of
nearly 100 drivers. Innovative technologies.
Leading edge materials. Engineered to
provide flexibility in your design process and
clear cut sonic quality advantages at every
level of performance.

You've heard about our quality for years.
Now's the time to hear it for yourself.

=otvOax

BsreakeER@CORPORATION

Subsidiary of Audax Industries, France.
For your nearest authorized distributor
please call 508.658.0700




PHOTO 14: Subwoofer 2 x 4 internal bracing.

Continued from page 42

sure shape, using an 18” stamped-metal
woofer grille with rubber edge and
wrapped in black lycra fabric. When
stretched around the grille frame, this
material becomes open. I attached it
with hot-melt glue to the rubber edge
and sewed it to the back side of the
metal grille. The grille is the same diam-
eter as the JBL driver and attaches di-
rectly to the front of the mounting flange
with strips of Velcro. I used a glue gun
to strengthen the Velcro's attachment to
the driver and grille frames. A pair of
brass 'L" brackets mounted at the bot-
tom of each JBL driver support the
weight of the metal grille, while the Vel-
cro retains proper placement.

A grille placed over the port of a
vented system can degrade performance
by obstructing air flow. I avoided the
need for a cosmetic covering by painting
the port a matching black. Black enamel
paint will stick to the plastic port if you
first wash and scrub it with a "‘Brillo”
pad. Photo 15 is the completed Prism
V/JBL Subwoofer system, with grilles, in
my listening room.

SET-UP. I placed the Prism Vs on the
subwoofers directly on top of the JBL
drivers, angled toward the listening posi-
tion. The bass driver centers are approx-
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imately 3” behind the front of the sub-
woofer cabinet. Each Prism V has three
Y-inch-diameter felt pads attached to the
bottom of the enclosure: two on either
side of the front baffle and one at the
rear corner.

In discussions over coupling satellites
to their stand or subwoofer to minimize
enclosure motion, felt pads are not con-
sidered as effective as spiking. Having
only three points of contact increases the
pressure between the satellite and sub-
woofer enclosures, however, while felt
allows the satellite to be repositioned
without damaging the top of the sub-
woofer. These are coupled to the floor
through casters, which are also consid-
ered inadequate compared to spiking.
Since I require the ability to move the
speakers away from the rear wall for op-
timum placement during critical listen-
ing, and since the Prism Vs weigh ap-
proximately 100 lbs. each {and provide
substantial mass loading to the top of the
heavier subwoofer enclosures), little if
anything is to be gained by attempting to

further couple such massive enclosures.

The JBL driver's red terminal is con-
nected to the positive output of a nonin-
verting amplifier. Although a positive
voltage applied to the driver terminal pro-
duces a backward motion of the cone, 1
determined that this connection was cor-
rect by measuring at the listening posi-
tion with a ""Mitey Mike’" microphone
and 63Hz warble tone. The positive ter-
minal of the bass drivers and positive in-
put to the midrange-tweeter passive
crossover are connected to the positive
output of noninverting amplifiers.

Using the ""Mitey Mike'' and warble
tones again, I based the output level set-
ting of the bass and midrange-tweeter
amplifiers on measurements made at one
meter on the tweeter axis. The level of
the subwoofer amplifier was also based
on measurements taken at the listening
position with this measuring system.

My listening room is 13%’ wide, 8Y,’
high, and the long dimension extends
acoustically the full 47’ width of the
house. I placed the speakers against the
long wall near one of the short walls,
spaced 8’ apart. Their midpoint is 10’
from the listening position. The subwoof-
ers are mirror-imaged with the drivers on
the inside and the ports on the outside.
The front of the satellites are toed-in
toward the listening area.

Photo 15 shows the complete system
in the listening room. The speakers are
in their ""normal’’ position with the en-
closures pushed against the back wall.
For critical listening, I pull out the sub-
woofers so their fronts are 32” from the
rear wall. This position also brings the
speakers out in front of the entertain-
ment center. In determining the opti-
mum spacing from the rear and side
walls, I was greatly influenced by the
“Listening Room'’ computer program

I

HIWe
L
1L L

PHOTO 15: Completed Prism V Satellite/JBL Subwoofer with grilles attached, in listening room.



from Sitting Duck Software. (Note: "“The
Listening Room" is available from Old Col-
ony Sound Lab, PO Box 243, Peterborough,
NH 03458-0243, (603 924-6371, FAX
(603} 924-9467.—Ed.)

LISTENING IMPRESSIONS. While
objectively describing the sound of your
own speakers is difficult, anyone con-
sidering building them needs to have
some idea of their sound. The integration
of drivers, crossover, and cabinet design
has produced a measurably fine system
which is musically very satisfying. One-
third octave pink noise, warble tones, and
swept sine waves confirm that the octave-
to-octave spectral balance is very smooth
over the full 20Hz-20kHz range. Colora- |
tion is very low due to the absence of
significant peaks and dips in the response.
Subwoofer-to-satellite blending is truly
flawless, with a proper bass-to-treble bal-
ance. High-frequency smoothness and
extension are as good as I have ever
heard, and low-frequency detail and ar-
ticulation are exceptional.

The only concession to a ''no-compro-
mise’’ design is in low-frequency exten-
sion. Ideally, a larger enclosure (12 ft.*)
or compound loading of the subwoofer
drivers would produce a 3dB down point
closer to 20Hz or below. With 99.9% of
the music I listen to, however, there is
nothing to be gained by making such a
change. Smaller woofer systems may go
as deep or deeper, but they lack the dy-
namic capability necessary for realism at
moderate-to-high volume levels, and they
will also produce dynamic compression
and higher distortion levels.

The Prism V Satellite's spatial rendition
is very natural, with precise image place-
ment within a properly sized soundstage.
The sound is open and spacious, while |
maintaining accurate placement of im-
ages laterally and with good depth. The
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(5,3) geometry also produces very stable
imaging of the proper height and size.
The speaker system does not impart its
signature on recordings, but allows the
music to sound as the recording engineer
intended. Furthermore, freedom from
vertical lobing problems permits flexible
listener seating placement without shift-
ing frequency response or tonal balance.

Definition and clarity are very good
without excessive forwardness or an ex-
aggerated upper midrange. This system
excels at recreating delicate low level, in-
dividual, and small group recordings, but

powerful dynamics of the full orchestra
without sacrificing clarity or sounding
strained. Inner voices are clear and dis-
tinguishable, while full-blown rock re-
cordings are great fun because you can
recreate the live concert experience. The
investment in time and money has pro-
duced a wonderfully natural and thor-
oughly enjoyable loudspeaker system
which I heartily recommend.

(Several corrections to Fig. 13, which ap-
peared in Part I [SB 4/93, p. 26], should
be noted: op amp USA is mislabeled as a
TLO72—it should be an OP275GP; also,

has the power handling to produce the

capacitor C9 should be 100N.—Ed.)
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Introducing TopBox software for Macintosh computers

by Joe D’ Appolito. Ron Warren, and Ralph Gonzalez. TopBox accurately predicts the
response of sealed, vented. and bandpass loudspeaker configurations, allowing the user to
compare their impact on frequency response, maximum output SPL, power handling, and
impedance. Its intuitive interface provides unsurpassed power, speed, and flexibility.

Design Types
2nd, 3rd, and dth-order Closed Box
4th, 5th, and 6th-order Vented
4th and 6th-order Bandpass
Round and rectangular vents, metric or English units

Output Features

« High-resolution black & white or color graphs, with
up to six overlay curves

« Graphs and tables can be imported directly by word-
processing or page-layout applications

« Tables can be imported by spreadsheet applications

TopBox is distributed with an extensibie library of popular drivers and several sample
designs. Data can be shared with the PC version. TopBox is compatible with all Macintosh
computers with at least 512k RAM.

Price: $99.95. Dealer inquiries invited. Also available: TopBox for PC-compatibles.

1531 Lookout Drive ® Agoura. CA 91301 « USA

Tel: (818) 707-1629 « Fax: (818) 991-3072

Reader Service #3
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Software Report

Blaubox 1.2

BLAUBOX 1.2, Blaupunkt Division of
Bosch Corp., 2800 S. 25th Ave., Broad-
view, IL 60153. My kit included one 3.5”
720K format disk and a 75-page manual.
Suggested price is $199. The manual in-
dicates Blaubox is also available on 5.25”
1.2M floppy disk.

Blaubox is a software package which runs
on IBM-compatible computers for the de-
sign of woofer enclosures and crossovers,
and is intended for use by dealers in aiding
customers with enclosure design. The man-
ual mentions subwoofers and car applica-
tions, and the software has an internal da-
tabase of Blaupunkt drivers. This database
can be expanded up to 1,000 entries with
additional drivers of your choosing.

The program provides for Closed-Box
(CB}, Vented-Box {VB), and single- or
dual-vented bandpass {BP) enclosure de-
signs. It will also support the Isobarik
driver configuration with all its box types,
but does not support the BP configuration
with a port between the two chambers.
Plotting of small-signal frequency re-
sponse is provided for any system de-
signed, and enclosure designs culminate
in drawings showing how to cut material
for three different box shapes. Blaubox
works simultaneously with up to two box/
driver combinations so you can work
with and compare a pair of drivers.

The software also provides for the de-
sign of low-pass (LP} and high-pass (HP}
passive crossover sections of first through
third order (slopes of 6-18 dB/octave).
Blaubox is limited to the design of two-
way passive crossovers, as bandpass cross-
over sections for midrange application are
not supported.

In addition to full on-line help, Blaubox
also offers on-line technical information
covering basic acoustics and electronics,

Reviewed by G.R. Koonce
Contributing Editor

as well as information on woofer selec-
tion and enclosure design. This is a very
nice feature for both the dealer and the
novice builder.

I have reviewed the software from the
standpoint of the home speaker builder.
What Blaubox provides will thus be com-
pared to what I believe the home speaker
builder expects from his/her enclosure
design software.

Computer Requirements

The program will run on any IBM-
compatible machine, from PC/XT (8086)
through 80486. Although it will run from
a floppy disk, it is best run from a hard
disk. The minimum memory require-
ment is 512K of installed RAM. The pro-
gram requires DOS 3.3 or later and EGA
or VGA (monochrome or color) graphics.
VGA is highly recommended, as some
graphic screens may be truncated on the
bottom with EGA-graphic machines. Op-
tional full mouse support is available if
your computer has a Microsoft-compat-
ible mouse. The program supports Epson
9-pin and 24-pin dot matrix printers and
compatibles, as well as Hewlett-Packard
LaserJet II or compatible printers {in 75,
150 or 300 DPI resolutions). I believe a
floating point coprocessor is supported,
although I have found no statement to
that effect.

For this review, I used a 50MHz 486DX
IBM clone with SVGA capabilities, oper-
ating from DOS 5.0. The system has a
Panasonic KX-P2123 printer which em-
ulates the Epson LQ-860. It worked well
with Blaubox when I selected the Epson
LQ-1500 option.

Manual

The first 22 pages of Blaubox's excellent
manual are dedicated to computer con-

siderations and program operation. Pages
23 through 71 provide a series of appen-
dices covering such basics as acoustics,
electronics, and box design and fabrica-
tion, and ending in an Audio Glossary of
Terms {an unusual feature for a speaker-
design software package). A good deal of
this information is available in summary
form in both the on-line help and tech-
nical discussion screens.

Page 43 of the manual describes how
to test drivers for the T/S parameters,
although the equations provided for es-
tablishing Qrs are not the standard. They
do not provide Qgs and Qus, only Qrs
directly. I tried them on two drivers
against the more standard test approach
and they worked properly, as shown in
Table 1. The equation for computing
driver V45 from test data (p. 44 of the
manual) is not the more accurate version,
so I would recommend using measure-
ment techniques and equations from SB
articles or any of the standard references.

Program Setup

The Blaubox disk contains an Install.Exe
program that will install the program on
your hard disk. Simply follow the instruc-
tions in the manual. To run the program,
log on to the floppy drive or to the hard
disk subdirectory containing the program
and type: BLAUBOX <Enter>.
Blaubox will determine your video cap-
ability and start in a compatible mode.
You can immediately move to Screen #5
to change the video between monochrome
and color, or to set up the proper printer
option. All my reviewing was done with
the SCREEN COLOR set to Default,
which yielded a color display. Since Blau-
box must be able to write to the disk it
is running from, do not write protect it
if using a floppy disk. The program writes

WOOFER CMOICE BOX STYLE MODIFY BOX

Woofer w2 : B” DRIVER B

BLAUPUNKT °*BLAUBOX" SCREEN 1 - ENCLOSURE PERFORMANCE CALCULATIONS e 100
PLOT RESPONSE

Woofer #1 : B DRIVER A

Box #1 Style TV = VENTED BOX =) SINGLE VENT
Box #1 Type : COMPUTER-GENERATED OPTIMUM BOX SIZE
Box #1 volume : 0.76 CUFT

Box #1 Tuning 3 $B.66

Box #2 Style iV = VENTED BOX  -) SINGLE VENT
Box #2 Type i COMPUTER-GENERATED OPTIMUM BOX SIZE
Box #2 Volume 0.88 CU FT

Box #2 Tuning : 54,63

BOX MATH

BLAUPUNKT BOX RESPONSE PROGRAM

1:V = VENTED BOX —> SINGLE VENT
1 Sze: 0.7 Cu Ft
1 f:  S8.7 Mz

> §* ONey
2: = VENTED BOX ~> SINGLE VENT

Deoler:
Your Deoler Nome Goes Here
123 Moin Str

T

FIGURE 1: Screen #1 showing computer-generated VB designs.

100 W2 200 500

FIGURE 2: Printed PLOT RESPONSE output for the two VB designs.
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TABLE 1

COMPARISON OF RESULTS USING EQUATIONS IN THE MANUAL WITH STANDARD EQUATIONS

TEN BOX STYLES SUPPORTED BY BLAUBOX

8" DRIVER A 8” DRIVER B
st oMS oTS oES oMS oTS
Via Manual Equations / 0.294 / / 0.320
Via Standard Equations 0335 2903 0.301 0357 2877 0.317
TABLE 3
BOX MATH DATA ENTRY LIMITS AND DISPLAY FORMATS
CONVERSIONS INPUT LIMITS OUTPUT DISPLAY
Cubic Inches 0.01-999999.99 Up to 7 digits, decimal, 2 digits
Cubic Feet 0.01-999.99 (to Cu In) Up to 3 digits, decimal, 4 digits
0.0001-999.9999 (to Liters)
Liters 0.01-999999.99 Up to 5 digits, decimal, 2 digits
Volume Computation:

H, W and D inputs all in inches, range 0.01-999.99.
Volume in cubic feet displayed with up to 4 digits before decimal and 3 digits after.
Volume in liters displayed with up to 8 digits before decimal and 4 digits after.

(Shows Name Used By Blaubox)

NAME DESCRIPTION

S Sealed box (closed box)

S]] Sealed box with Isobarik drivers
\% Vented box

\Y] Vented box with Isobarik drivers

BP4 Bandpass box with single vent

BP4lI Bandpass box with single vent and
Isobarik drivers

BP5 Bandpass box with single vent and
added inductor

BPSI Bandpass box with single vent, added
inductor and Isobarik drivers

BP6 Bandpass box with both sides vented

BP6! Bandpass box with both sides vented

and Isobarik drivers

Note: Isobarik uses two identical drivers of type
selected.

to disk any driver data you enter to the
database and also certain default data per-
taining to the program startup.

Program Description

Blaubox operates from a main menu of-
fering seven screens for various functions
and the ability to Reset all data, as well
as the ability to Quit and return to DOS.
Listed below are the seven screens and
the menu items offered by each. When
I refer to these screen menu items, I will
show them in uppercase.

¢ SCREEN #1—Enclosure Perfor-
mance Calculations: Once your drivers
are installed in the database, system de-
sign is handled in Screen #1. WOOFER
CHOICE allows you to select the driver
for each box (or system) from those in the
database. It also offers the option of can-
celing box #2 if you are working with
only one design.

Use BOX STYLE next to select the type
of box you are designing from the ten of-
fered (Table 2). When working with two
systems, for example, you can have a dif-
ferent box style for each. Once you have
selected a box style, the program displays
the computer-generated design for that
box style on the screen. Figure 1 shows
Screen #1 for VB designs with my two
defined 8” drivers. Blaubox works pri-
marily with a text mode display so you
can print the screens and windows dis-
played by using <Shift> + <Print
Screen>. This nice feature allows you to
easily document your design. For clean
printouts, move the mouse cursor to the
bottom of the screen before printing, as
you will get a glitch {missing character)
in whichever line it appears.

You can use MODIFY BOX to define
new box volumes, new tunings, and a new
inductor value if appropriate. Note that
Blaubox does not do any nonoptimum
designs. Once you change a box volume,
you must also provide the other informa-
tion for the new design.

You can view the design response via

PLOT RESPONSE, and can always return
to the computer-designed boxes via the
MODIFY BOX options. Figure 2 shows the
PLOT RESPONSE output to the printer for
the computer-optimum VB designs shown
in Fig. I {the PLOT RESPONSE-to-screen
presentation contains the top two portions
shown in the figure}, including identifica-
tion of the two curves as well as the driver,
box type, and parameters for each system.
In fact, Fig. 2 represents most of the in-
formation you would like documented
about your design.

The box at the bottom of Fig. 2 displays
the dealer and customer information
which you can enter via Screen #5. This
box is also intended to provide space for
additional handwritten notes. The pro-
gram does not offer any way to change
either the frequency or dB SPL ranges
used in PLOT RESPONSE. The shape of
the response plots for CB and VB com-
puter designs presented by Blaubox agree
with plots produced by other software for
the same system parameters, within the
accuracy with which you can read the
plots. As shown in Fig. 2, Blaubox estab-
lished a passband response level of about
94dB for the two 8 drivers. I calculated
their reference efficiencies at 93.4dB
{Driver A) and 93.1dB (Driver BJ.

Ten box styles are offered, so if you get
confused on Screen #1, press F2 to see a
drawing of the possibilities (reproduced
on manual page 45, and can also be called
up while working on Screen #2). When
working with BP designs, Blaubox pro-
duces both chamber volumes and one or

two tunings as appropriate. I was told that
Blaubox always designs BP systems with
a system damping factor (S) of 0.6. For the
BP5 or BP5I design, Blaubox provides the
value of the inductor used. When you
change to a user-specified design, remem-
ber that you are responsible for all values:
volumes, tunings, and the inductor if
used. You can PLOT RESPONSE any de-
sign to see what you are getting.
When you change from one box style
to its Isobarik equivalent, all chamber
volumes halve and any tunings remain
the same, which is the correct result.
When changing from the BP5 to the BP5I,
the choke value remained the same—
incorrect! I discuss this problem later.
The final menu item in Screen #1 is
BOX MATH, which allows you to com-
pute rectangular box volumes and make
conversions between cubic feet, cubic in-
ches, and liters. Data cannot be trans-
ferred into or out of BOX MATH, as it is
a free-standing function. BOX MATH ap-
parently uses the conversion factor of
1 ft.> = 28.3153 liters. Data entry limits
and display formats are shown in Table 3.
When I tried to design all ten box styles
for the drivers I had defined with all low-
and all high-limit data, the resulting de-
signs were weird. Problems (discussed
later) developed when I tried to use PLOT
RESPONSE with these designs.
¢ SCREEN #2—Final Box Fabrication:
Once you have established your system
designs, use Screen #2 for the actual en-
closure design.
BOX SHAPE allows you to make either

TABLE 4

MODIFY BOX DATA ENTRY LIMITS

Rectangular Box Height, Width* and Depth 0.01-999.99’
Tubular Box Length™ and Diameter 0.01-999.99°
Wedge Box Height, Width*, Top Depth and Bottom Depth 0.01-999.99’
Material Thickness (all shapes) 0-999.99"

* For BP designs, enter two of these, both with the limits shown.
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system a Rectangular {a normal six-flat-
sided box), Tubular {a round tube with flat
circular ends), or Wedge (a six-sided box
with one face tipped at an angle).

Once a shape is defined, use MODIFY
DESIGN to define the enclosure dimen-
sions. Remember, in this window you are
working with the enclosure's outside di-
mensions. The window allows you to
change the material thickness from the
default value, and the program also allows
material thickness to be set to zero for
those who think better in internal dimen-
sions. Later, you can go back and add ma-
terial thickness to correct the dimensions.

The program does not design the en-
closure: you must adjust the dimensions
until you get the volume you are looking
for; for comparison, the volume of the
enclosure you have defined is displayed
in the MODIFY DESIGN window. Table
4 shows the data entry limits for MOD-
IFY BOX with the three different box
shapes. The wedge-shape box, which
wants the top depth smaller than the bot-
tom depth, will accept a smaller bottom
depth and interchange them if necessary.
The program would not allow me to set
the top and bottom depths equal to yield
a rectangular box.

Screen #2 also allows design of the port
or ports via the PORT menu item. If the
system has no port when this item is
selected, you will receive an error mes-
sage. Enter a port diameter in the al-
lowable range of 0.001-999.999”, and the
program will provide the port length
based on the enclosure volume and tun-
ing. Blaubox appears to be designing ports
which stand free at one end and are
flanged at the outside end. If you high-

L —

light the port-length data field, the pro-
gram will not allow data entry, as it only
designs length based on diameter. Some
problems I encountered with port design
will be discussed later.

The DRAW BOX menu item will pro-

duce drawings of the enclosure design to
the screen or the printer. You must be
careful here, as only system #1 will pro-
duce a drawing; you cannot draw system
#2. A single-screen drawing is provided
for the rectangular and tubular shapes,
but the wedge shape produces three
pages of screen drawing, including infor-
mation on the angle the tipped face
makes to horizontal {90° for a rectangular
shape) and the cut angles used to produce
this box. Figure 3 shows the printed de-
sign for a rectangular-shaped box for box
#1 of Fig. 1, the 8” Driver A in a program-
designed VB.
* SCREEN #3—Speaker Parameter
Database: This screen allows you to add,
modify, delete, and review driver entries
in the database.

SCROLL DATABASE allows you to ex-
amine all driver entries in the database.

MODIFY WOOFER allows you to mod-
ify data for a driver in the database. You
cannot modify either the Woofer Name
data or data for the Blaupunkt drivers
which are in the database when you re-
ceive the program.

DELETE WOOFER allows you to de-
lete a driver from the database. You can-
not delete the Blaupunkt drivers in the
database when you receive the program.

ADD WOOFER allows you to add a
driver to the database (Fig. 4). You pro-
vide the required data items for the driver
along with its name.

* SCREEN #4—Crossover Design:
This screen is used for crossover-section
design: low-pass (LP) for use with woof-
ers, and high-pass (HP) with tweeters.

T

i

a= 2
c= g9 - 15/16"
d = 14"
e = 11 - 7/16"
f= 12 - 1/2"
d
F e {

FIGURE 3: DRAW BOX to printer for Box #1 of the VB designs.
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TABLE 5

ACCEPTABLE OATA RANGES FOR
DRIVER DATA ENTRY

st or QTS = 0.01-2.000

Qus = 0.01-20.000

fs = 1.00-100.00"

Vas = 0.01-99.99 ft. or 0.01 to
999.99 liters

Zg = 0.01-19.99Q**

Power = 1-9,999W

Xmax = 0.001-99.999ininchesorin
millimeters

Cone Dia. & = 3.00-29.99"

Category Dia.

*Not good if you work with small woofers
**Iimportant only for BP5 or BP51 designs

Three-way crossover design is not pro-
vided. Select the desired slope (6, 12, or
18dB/octave) in LP or HP from the menu,
then enter the load resistance (Rioap)
and crossover frequency (fco). The pro-
gram initially defaults to values of 4Qand
200Hz. The allowable data range for load
resistance is 0.01-999.99Q; for crossover
frequency, it is 100-20kHz with no deci-
mal digits allowed.

Blaubox then presents you with the ap-

propriate schematic and component val-
ues. I verified the values for a Butter-
worth crossover section. Load resistance
and crossover frequency values are auto-
matically entered as the new defaults so
you can review many options easily, and
you can print all these text screens to doc-
ument your crossover design. Although
no information about the relative elec-
trical polarities of the drivers is given on
the crossover schematics, manual page 54
does address this issue.
e SCREEN #5—Printer, Color, User,
and Materials Configuration: Used for
configuring the printer, screen, and cer-
tain default parameters. SCREEN COLOR
allows you to force monochrome or color.
The latter is definitely recommended
with Blaubox.

Menu item DEALER INFO allows you
to enter information which will appear as
the dealer information on the PLOT
RESPONSE printed output (Fig. 2). This
information is written to disk and will be
restored when you restart Blaubox, and
is not cleared when you select Reset
Blaubox.

Menu item CUSTOMER INFO allows
entry of the customer information which
appears as ''Prepared for:"' in the PLOT
RESPONSE printed output. The informa-
tion is lost when you exit or reset Blaubox.

This screen also contains the MATE-
RIAL menu item which allows setting the
default material thickness to be used when
Blaubox is started.

Menu item PRINTER allows you to se-
lect various printer options, including Oki
PlugNPlay, HP LaserJet 11 75, 150 and 300
DPI, User Defined, Epson MX100 and
MX100 HD, and Epson LQ1500. Since the

Continued on page 50



TOP SECRET! Don’t Read!*

AC Components Drivers

It's time for AC drivers to come out of the closet. No more well kept secrets. The fact is that AC drivers are highly regarded by the
manufacturers, custom installers and hobbyists who use them. The AC12 for instance, is used in a major manufacturer's home theater
subwoofer sold for $750 each. The DV12, (dual voice coil) features an incredible 10.55mm linear one way excursion! This may be the
lowest distortion 12" woofer available. Plug the numbers into your computers and you'll find AC drivers have been designed to work
extremely well in sealed, transmission line, vented or bandpass enclosures. Choose AC drivers for your next high performance speaker
project!

ACS ACSS AC7 AC8 AC10 AC12 DV12 AC15
. gshielded)

Size: 5" H 61/2" 8" 10" 12" 12" 15"
Impedance: 8 8 8 8 8 8 8/8 8
Fs 57 67 43 32 24 20 17 18
RMS Power: 60 60 60 100 150 150 150 100
System Power: 150 150 150 175 200 200 200 150
Sensitivity: 88 88 89 90 89 89.6 89 92
Voice coil: 25 25 25 40 50 50 50 50
Magnet mass: 240 344 240 794 1134 1700 1700 1134
SD meters: .008 .008 .0143 .022 .0345 .0545 .0545 .0855
Dcer: 5.5 5.6 5.6 47 6.45 6.1 3.11 46
Inductance: .62 7 .68 .98 1.7 1.6 20 2.3
Xmax: 2 2 3 4 7.68 7.68 10.54 5
Mmd: 7.24 6.5 119 26.4 57 89 73 119
BL: 4.97 5.07 5.61 6.3 12.15 13.22 7.8 15.866
Qms: 1.659 1.81 3.052 6.74 3.978 5.458 5.1 6.677
Qes: .628 .652 .636 441 420 .452 .481 .288
Qts: .455 479 526 414 .38 418 44 .276
Vas: 9 7 28 56 111 242 380 561
Range: 57-9k 67-9k 43-7k 324k 24-2k 20-1k 17-500 18-1k
Your Cost: $29.90 $39.90 $29.90 $55.00 $65.00 $79.00 $89.00 $65.00

AC drivers feature vented pole pieces and rubber surrounds, (except AC7 and AC15 which have foam surrounds, the AC15 does not
have a vented pole piece). AC5S, AC8, AC10 and AC12 have polypropylene cones, AC5, AC7 and AC15 have doped paper cones,
DV12 has long-fiber cone.

*DON'T read about or purchase AC drivers if you believe that paying lots of money guarantees performance.

*DO purchase AC drivers if you believe in sound performance and value.

IAR Wonder Caps™, Still the Finest! We also stock selected products from:
Chateauroux, Audioquest, Dynaudio,

.01 mfd $2.00 each Focal, Lynk, Scan-Speak, Vifa,

1 $2.75 Sledgehammer electronic crossovers,

22 $4.00 Acoustical Magic'®, AC Foam'™,

33 $3.00 resistors, coils, AC Projects and much

47 $3.75 more!

.68 $4.25 Call, fax or write for complete

1 $5.25 catalog.

2 $7.25

3 $9.00

4 $10.50 AC Components

> 21-35.‘;5 Box 212, La Crosse, WI 54601

Values from .01 to 4 mfd are 425V or
higher, 5 and 10 mfd are 310V. All are
5% tolerance or better.

Voice: (608) 784-4579
Fax: (608) 784-6367
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MODIFY WOOFER

BLAUPUNK T
SCROLL DATABASE

fer Name

DRIVER A

Choose Q Type

Elec. 0 ) .3
Mech. Q (QMS) 2.907
Total Q@ (ots)
Resonant Freq (fs) a6 (¢
EqQuiv. volume (vas) 1
Impedance (Ze) 8.C
™ [s in. Po

( Xmax 1
Cone Diameter 3
Categorv Diameter 8

* Use SPACE ba:

Ctrl-ENTER: Accept ESC:

FIGURE 4: ADD WOOFER data window showing driver parameters

“BLAUBOX " SCREEN 3 - SPEAKER PARAME TER DATABASE
DELETE WOOFER

Woofer Parameters e

to select 0 type and Units

Ignore Changes

ADD WOOFER BOX SHAPE

CURRENT BOX: #1
Box #1 Style Y
Box #1 Shape

User=-Set volume

[

Original Box Tuning :
Current Box Tuning
Port Length
HERTZ
CUFT  »»
OHMS
WATTS RS
INCHES s+

Material Thickness:

FS5: Select Box %2

BLAUPUNKT “BLAUBOX"™ SCREEN 2 - FINAL BOX FABRICATION
MODIFY DIMENSIONS OR

= VENTED BOX
: RECTANGULAR
: 1.50 Cu FT

5.10 IN

0.750 (INCHES)

==
BOX MATH DRAW BOX

) SINGLE VENT

23.00 HZ
23.00 HZ

Port Diameter: 3.00 IN

1INCHE S
INCHES

should be 21.78".

_

FIGURE 6: Screen #2 showing incorrect retained Port data; correct length

SCROLL DATABASE MODIFY WOOFER DELETE WODFER ADD WOOFER
entered. Woofer Parameters
woofer Name : TEST OF QTS UPDATE
BLAUPUNKT “BLAUBOX® SCREEN 1 ENCLOSURE PERFORMANCE CALCULATIONS e
WOOFER CHOICE BOX STYLE MODIFY BOX PLOT RESPONSE BOX MATH ET°°S° Q@ Type i Separate Qes and Qms s+
ec. QES ): 0.335
woofer #1 : 8" DRIVER A Mech. Q (amMs): 2.903
Box #1 Style : V= VENTED BOX  -)> SINGLE VENT Total @ (ots): 1.234
Box #1 Type : COMPUTER-GENERATED OPTIMUM BOX SIZE Resonant Freq. (fs): 46.00 HERTZ
Box #1 Volume 10.00 CU FT Equiv. volume (vas): 1.74 €U FT =s
Box #1 Tuning 58.66 Impedance (Ze) 2 8.00 OHMS
Max. Contin. Power : 50 WATTS RMS
Excursion (xXmax): 0.120 INCHES ==
Woofer #2 : 8" DRIVER B Cone Diameter : 6.70 INCHES
Box #2 Style LY = VENTED BOX SINGLE VENT Category Diameter 8.00 INCHES
Box #2 Type COMPUTER-GENERATED OPTIMUM BOX SIZE
Box %2 volume 10.00 Cu FY ** Use SPACE bar to select O type and Units
Box #2 Tuning 54.63
b———rwmem  Ctr1-ENTER: accept ESC: Ignore Changes =mmmm—d

BLAUPUNKT “BLAUBOX" SCREEN 3 - SPEAKER PARAMETER DATABASE

FIGURE 5: Screen #1 showing incorrect box volumes after trying to

escape MODIFY BOX.

is retained.

FIGURE 7: ADD WOOFER window showing how incorrect Qs value

Continued from page 48

Epson LQ1500 option worked fine, I
stayed with it. If none of the options will
support your printer, you will probably
be unable to print PLOT RESPONSE and
DRAW BOX. Almost everything else is on
text screens and compatible with any
printer your computer supports.

® SCREEN #6—Using Blaubox: Basic
information on how a dealer can use the
program to guide a customer down the
right purchase path. The topics include
customer guidance, woofer choice, box
style, and fabrication.

* SCREEN #7—Tech Talk on Woofer
Box Design: On-line technical help for
subjects including acoustics, electronics,
woofer design, and box design.

* Nonscreen Items: The main menu
also offers ''Reset Blaubox,’* which clears
all the data and selections you have en-
tered, except for items already identified
as written to disk. Essentially, it tries to
return Blaubox to its state when you
started the program. When selected and
accepted, you are presented with a con-
firmation box which allows resetting or
returning to the program without changes.
Main menu item ‘'Quit Blaubox to DOS'’
exits the program. Once selected and
accepted, you are gone with no confir-
mation box.

Blaubox has a built-in screen-saver fea-
ture. After three minutes of inactivity, the
program returns to the opening screen;
pressing any key will bring you back. The
program offers full mouse support with
the left button equivalent to <Enter>
and the right to <Esc>.

Program Operation
This program has a lot of capability which
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I tried to exercise as much as possible.
Working from a position of having a pair
of drivers and attempting to design an
enclosure for them, the following de-
scribes using Blaubox to accomplish this.

Blaubox will not work with drivers not
included in the database, so I first in-
stalled my two drivers. I also installed
some drivers with strange data. Figure 4
shows the ADD WOOFER window under
Screen #3.

When you try to select woofers for each
system, the Woofer Name data item will
be displayed, so enter something you will
recognize. You cannot modify this name
once you have entered the driver into the
database; to change it requires reentering
the driver. Blaubox will warn you if you
have picked a Woofer Name which al-
ready exists in the database and offers
you the option to return to the ADD
WOOFER window to rename the driver.
You are offered two options for driver Q:
""total Q7" and ''separate Qgs and Qus."”’
If you have both Qgs and Qums, you
should select this option and the program
will compute and display Qrs.

This window requires you to enter all
the indicated information, although I do
not believe it is all used. Certainly the Qgs,
fs and Vas are used. Impedance {Zg) is
also used if you design a BP5 or BP5I
system to figure the inductor value. I
believe the last four items are not used
and you can make up values for these if
necessary, but I can't be sure this is true.
The data ranges acceptable to each item
are shown in Table 5. You have the op-
tion of entering Vas either in cubic feet
or liters, and Xumax either in inches or
millimeters. I created drivers having all
the data set to the low limit {or all set to

the high limit) to see if the program could
handle them. Such drivers would never
appear in real life.

Data entry in Blaubox is fairly con-
sistent. If you type the full number of
characters the program allows, it will
automatically advance to the next item.
Otherwise, press enter or click the left
mouse button. Once you reach the entry
of fs, you will be unable to go back and
edit an entry until you have entered all
the data. You can then move about the
window via the mouse, arrow, or tab keys.

Each method has a slightly different ef-
fect. The mouse will select the full data
item. The <Tab> key will advance
down the window, but treats numbers
with decimal points as two separate items
{to the left and right of the decimal point).
Shift + <Tab> works in reverse order,
moving up the window. The arrow keys
move from item to item; on numeric
items, they move character by character.
You insert or overwrite data via the
<Insert> key. When a data box is se-
lected, you can clear the existing data by
pressing the spacebar.

Once you have completed the data in
the ADD DRIVER window, you are given
the option of either escaping without ad-
ding the driver (press <Esc> or click the
right mouse button) or of accepting the
data (<Ctrl> + <Enter>); however, I
found no way to accept data windows
with the mouse. Clicking the left mouse
button, supposedly the equivalent of
< Enter >, would not work even if I held
the <Ctrl> key.

Screen #3 allows you to review all the
drivers in the database via SCROLL
DATABASE. You are prompted for the
first letter of the name you wish to begin



with, but you can move forward or
backward through the database using
function keys. With the MODIFY
WOOFER menu items, you can change
any data on the drivers you enter to the
database, except the Woofer Name. (Re-
member, you cannot modify or delete the
default Blaupunkt drivers that come with
Blaubox.) The DELETE WOOFER item
allows you to remove drivers after answer-
ing "'yes'' to a confirmation box.

In general, I found that Screen #3 pro-
vides all the needed capability to enter
data for the drivers 1 wished to use.
Again, remember that you must enter the
driver to the database before you can
design with it. In my opinion, the manual
should contain a section clarifying how
each item you enter is used.

Problem Areas

In these areas the program generated or
displayed incorrect or invalid information
or halted execution. I consider the first
six items major problems, because they
could cause you to document wrong re-
sults for normal design activity. The re-
maining items will probably occur only
when you enter weird data or ask for an
unreasonable design—this doesn’t mean
they shouldn't be fixed.

1. Inability to escape from MODIFY
BOX. This was a major problem. The pro-
gram starts in Screen #1 with a computer

TABLE 6

TESTS OF REPORTED INDUCTOR SIZE VERSUS DRIVER IMPEDANCE

VALUE IN OATABASE
Oriver Impedance (Z:)
2Q

0.52mH

40 1.03mH
80 2.07mH
16Q 4.13mH

INDUCTOR VALUE REPORTED BY BLAUBOX
BPS5-Style Inductor

BP5I-Style Inductor
0.52mH
1.03mH
2.07mH
4.13mH

optimum design by default, and then
allows you to modify it. Once you have
typed the revisions into the MODIFY
BOX window, you are offered the options
of either accepting them or escaping.
Once entered, a value stays in the pro-
gram even if you select ignore via <Esc>
or the right mouse button. If you select
PLOT RESPONSE, the plots are devel-
oped with the parameters you changed.
When you return to Screen #1, the box
type is still shown as computer generated,
but the parameters have changed. See Fig.
5, which should have box volumes iden-
tical to Fig. 1.

You must always reestablish the com-
puter-generated designs after trying to es-
cape from the MODIFY BOX window.
To do this, select MODIFY BOX and then
computer-generated for the design(s} in
question.

2. Improper display of box type. If you
are working with a given box style and

have modified it, Screen #1 will show box
type as ''USER-SPECIFIED BOX SIZE."
If you now use BOX STYLE to change
from a CB to a VB, when you return to
Screen #1 Blaubox will show results for
a default computer-generated box of the
new style, but the box type is still shown
as "'USER-SPECIFIED BOX SIZE.” You
must reestablish the computer-generated
design as described above.

3. Displaying wrong duct length. After
PORT design for a vented enclosure on
Screen #2, the port diameter and length
are displayed. If you return to Screen #1
and change something associated with
the design, on return to Screen #2 you
will see the new design presented, but the
old port diameter and length are still dis-
played. Figure 6 shows the results of this.
Always select PORT and reestablish a
valid port design before assuming you

have a final design.
Continued on page 54

your order within 24 hours.

MCM DELIVERS

PYLE

For The Serious Audiophile

For years Pyle speakers have been known by audio-
philes as a cornerstone of the audio industry. Years of
research and development have made Pyle Industries
one of the leaders in high-fidelity sound reproduction.
You will find a wide variety of sizes and options, from
woofers to tweeters, 4 and 8ohm, single or dual voice
coils, and power handling in excess of 200 watts. You
will always find the speaker to fit your needs at MCM
Electronics. Call today and MCM Electronics will ship

WE'RE PROUD TO ANNOUNCE THE OPENING OF OUR NEW
DISTRIBUTION FACILITY IN RENO, NV!

MCM ELECTRONICS

650 CONGRESS PARK DR.
CENTERVILLE, OH 45458-4072

A PREMIER Company

To request a free catalog...

To order by FAX...
1-513-434-6959
Product Questions...
1-800-824-TECH(8324)

800-543-4330

sB-11
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PRACTICA MUSICA: SOF-MUS1M3G
YOUR PERSONAL MUSIC TUTOR Software $114.95

PRACTICA MUSICA is training for your ear, as well as the most fun way yet devised to
learn music. Noted for its outstanding sound quality, PM offers a wide variety of musical
games or activities {practica) designed to help you develop specific musical skills.
Featured are pitch reading; scales; interval ear training; interval playing and spelling;
chord ear training; chord playing and spelling; and melody ear training for pitch, for
rhythm, and for both. PM also identifies chords as you play them, generates example
melodies, and displays staff notation. By Jeffrey Evans. Usable with any Macintosh.
Includes operating manual plus 190-page textbook Windows on Music (not a reference
to Microsoft's product). 1987-1993, Macintosh only.

PLAY IT BY EAR Software SOF-PLY1BXG

$99.00

Award-winning PLAY IT BY EAR is an interactive program that will help you scale new
heights, if you'll pardon the expression. It provides a variety of self-paced exercises in
a realistic learning environment, featuring an on-screen keyboard or guitar fretboard.
You'llfind that it develops your listening sense and enjoyment, by honing your ability to
recognize single tones, intervals, and chords by ear—-and by their location on the
keyboard or fretboard. 1991 finalist in Software Publishers Association "Best Home
Learning" category; 1992 finalist for "Best Music Program,” Multimedia World Magazine.
By Renga Development Group/lbis Software. Requires 640K; DOS 2.0+: one floppy
drive; IBM, Logitech, or Microsoft-compatible mouse; CGA, EGA, VGA, or Hercules;
computer speaker (no extra hardware needed). MIDI or sound card recommended but
not necessary. 64-page manual. 1990, 1BM only (please specify disk size).

NOTEPLAY Software

Designed primarily for people who want to learn to play music, or to improve their current
playing abilities, this package can be used to teach you how to read notes on a staff and
play them from a keyboard. Using either the computer keyboard (which has been
mapped to replicate an electronic keyboard) or an actual MIDI keyboard, you select and
play back the notes displayed on a staff. In this game format, points are awarded for
speed and accuracy. Thirty-six levels are available, with new drills introduced at each.
By Renga Development Group/lbis Software. Standard version usable with internal
speaker only, but also supports sound card, sound card with MIDI, or MIDI card;
Windows version requires Windows-compatible sound or MID! card. 28-page manual.
1992, IBM only. Purchasing options available:

SOF-NPL1BXG NOTEPLAY standard version, requires 640K, $49.95
please specify disk size
SOF-NPL2B3GW  NOTEPLAY FOR WINDOWS, requires 2Mb, 49.95
31" disk supplied
Build Your Own Home Theater BKS47
$16.95

For the do-it-yourselfer who is looking for bargains but is still interested in quality, here's
how to create your own dream system for a fraction of the cost of having it done for you.
Includes information on home theater found nowhere else, as well as how-toinstructions.
By Robert Wolenik. 1993, 200pp., 7 3/8 x 9 1/8, softbound.

BKIE2
$79.95

This book reviews recent developments in acoustical imaging, describing how sound
can produce object images which cannot be obtained using light, x-rays, or other types
of radiation. The thirty-five IEEE (Institute of Electrical and Electronics Engineers) reprint
papers are broken into eight parts: Pulse-Echo Technigues; Holography; Tomography;
Microscopy; Imaging Systems in General; Seismic Exploration; Signal Analysis and
Processing; and Image Understanding. Edited by Hua Lee and Glen Wade. 1986,
433pp., 8744 x 11, hardbound.

Modern Acoustical Imaging

TERM Loudspeaker Development
Software

These well-known packages have high-resolution
graphics, on-line help, and a menu-driven format
that makes them extremely easy to use. Features
common to TERM-1 and TERM-PRO include a
10,000-driver-capacity database with multiple [i-
brary support; enclosure design capabilities for
sealed, ported, and isobarik sealed and ported;
predicted enclosure response and SPL plots; port
and enclosure layout design functions, including
wedge, rectangular, or bandpass designs; pas-
sive crossover design for first, second, and third
order high pass, bandpass, low pass, notch filters:
Linkwitz-Riley, Bessell, BEC, Butterworth, Cheby-
chev design; and acoustic curve overlays with
crossover enabling toggle. TERM-PRO (only)
also includes single reflex bandpass (4th); isobarik SRBP (4th); SRBP with coil (5th);
isobarik SRBP with coil (5th); dual reflex bandpass (6th); isobarik DRBP (6th); DRBP
with coil (7th); and isobarik DRBP with coil (7th). By Wayne Harris. 1989-1992, IBM only.
XT/ATicompatible; one disk drive (hard recommended); 640K RAM; MS-DOS 3.0+;
CGA, EGA, or VGA; Epson dot matrix and HP LaserJet Il compatible; mouse optional.
Purchasing options available:

SOF-TRM1BXG TERM-1 Loudspeaker Development Software, $199.00
221pp. manual, please specify disk size
SOF-TRM2BXG ~ TERM-PRO Loudspeaker Development Software, 399.00

403pp. manual, please specify disk size; English,
German, Spanish, and Swedish software versions
are included with each package

Supercon Heavy-Duty Electrical Connectors

These high-quality plugs and receptacles by Superior incorporate many advanced
engineering features designed to provide safe, rapid, and positive connections. Socket-
type plugs have a functionally designed grip for handling ease. Connection can be
soldered or solderless, and cable-fastening screws accommodate a wide range of cable
sizes. Panel-mount pin-type receptacles (jacks) feature connection to a threaded stud
by wire wrap-around, by lug or bus bar connection. Maximum panel thickness: .25".
100A types rated 125-250V AC or DC current interrupting; 600V unenergized connect
or disconnect use only; CSA certified. 250A types rated 600V unenergized connect or
disconnect use only. Available in black or red. PLEASE SPECIFY COLOR. Purchasing
options available:

SCSCON-100P 100A Plug, 3.81"L x 1.50*DI $24.95
SCSCON-100J 100A Jack, 2.50"L x 1.50°DI 24.95
SCSCON-250P 250A Plug, 5.00"L x 1.50"DI 37.95
SCSCON-250J 250A Jack, 3.56"L x 2.00"DI 37.95
AudioSource Utility CD CDLLC-3

$34.95

This new three-in-one CD from California features test tones and music tracks, a special
section for Dolby Pro Logic surround sound setups, and a digitally encoded cleaning
system for all types of CD players. Test tracks include channel ID, polarity, localization,
sweep tones, dynamic impact/transient response check, and digital silence. Produced
by Grammy winner Jeffrey Weber, the five music tracks are *Do the Shrimp" by Luis
Conte; "Poncho” by Chris Smith; "Never Give Up" by Tim Weisberg; "Fanfare" by Bill
Meyers; and "Up" by Nelson Kole. The Dolby test portion includes channel ID to verify
L/R connections and speaker placement and localization to verify imaging and sound
placement. The ingenious cleaning process quickly and easily eliminates distortion,
mistracking, slower access times, and unnecessary error correction due to damage from
foreign elements such as dust, dirt, smoke, and moisture.

OUR DISCOUNT POLICY PLEASE BE SURE TO ADD SHIPPING CHARGES
OLD COLONY SOUND LAB Order Value Discount Shipping Charge According to Destination and Method Desired ($)
PO Box 243, Department B93 <$50.00 United States Canada Other
» DEP $50.00-$99.99 Order Value  Surface Air Surface Air Surface Air
Peterborough, NH 03458-0243 USA $100.00-$199.99 10% <$50.00 3.00 750 500 750 1000 2000
24-Hour Lines: >$200.00 15% $50.00-99.99 400  15.00 750 1500 gog 33.%
Telephone: (603) 924-6371 or Mastercard, VISA. check or mone $100.00-199.99 500  20.00 1500 20.00 0. 40
(603) 924-6526 FAX: (603) 924-9467  orderin US funds crawnon US bank. -0 000 W00 28003000 4000 5000




The Amazing KS-11
HyperClock Kit $99.00

This great timepiece for wall or table has to be
seen fo be believed. 1t claims to be (and is) like
no other clock ever and proclaims itself akitwhose
time has come (get it?). Based on a custom-pro-
grammed Intel 8749 microcontroller, HyperClock
features six numeric LEDs to display eight unique
time display modes; regular or before-the-hour
time display (8:45 or 15:9--"fifteen before nine"),
fade-out/fade-in or instantaneous digit changes;
exclusive fade-in/fade-out LED chaser that simu-
lates a second hand using a ring of sixty LEDs;
chime or mute option; graphic ebb tide and flood
tide display showing approximate tide changes
based on 12:25:05 high-to-high cycle; wake-up
alarm (chime) along with alarm-enabled LED; day/month display with automatic month
transition; and 12-hour notation with PM LED. By SkiTronix. Full instructions included,
as well as plans for a wooden case. Kit includes PCB, all components and displays, and
120VAC wall-mount transformer. 9V backup battery not included. Usable as bare
electronics; with clockface (cover) sold below; or with other case or clockface of
suggested or your own design. Not available assembled. A fantastic gift for a construc-
tor--if you can stand to part with it! Purchasing options also available:

KS-11CF HyperClock Ruby Red Plexiglas Clockface Cover, $19.95
octagonal, 7° in diameter
KS-11/S Complete Unassembled HyperClock Kit, including 114.95

Clockface Cover KS-11CF, at a savings of $4!

Fowler Mass Couplers

The idea of mass coupling is simple: by rigidly connecting a loudspeaker of relatively
low mass to a highly massive structure (the floor), the effective mass of the enclosure
is significantly enhanced. This treatment results in tighter bass response, cleaner
transients, and an overall improvement in imaging capability. Fowler couplers feature
ease and neatness of instaliation and level adjustment; long threading to allow significant
speaker tilt; sharp points to easily penetrate carpet; hardened steel construction; and
reversible (unscrewable) design. Four units recommended per speaker. Each unit
consists of toe or spike, threaded insert, and jam nut. From Fowler Audio. Sold in sets
of four only; individual units not sold separately. Purchasing options available:

HDFT/4 Set of four Fowler Toe units. Require 33" holes and $9.95
6mm Allen wrench. Toe height is 15",
HDFS/4 Set of four Fowler Spike units. Require 1/2" holes and 14.95

10mm Allen wrench. Toe height is ¥4".

Famous ProGold Contact Conditioner

ProGold is a one-step treatment that conditions gold connectors, contacts, and other
metal surfaces, enhancing the conductivity characteristics to efficiently transmit electri-
cal signals. Coating the entire contact surface and connection, it provides superior
protection from abrasion (insertion resistance), arcing, RFI, wear, and atmospheric
contamination. Nonflammable, nontoxic, environmentally safe. By Caig Laboratories,
inc. Purchasing options available:

SDPAD1
10/$1.95

These Siliconix FN5015 (PAD1 Serigs) diodes feature leakage currents which are
practically immeasurable (5pA max. typical), providing a superior alternative to conven-
tional diode technology when reverse current (leakage) must be minimized. They are
ideal for protecting the inputs of expensive preamps, and have numerous other audio-
phile applications as well, since their extremely low leakage current means that they
generate very, very little noise. TO-18 (modified) package (cathode, anode only). Sold
only in packages of ten.

Ultra-Low-Leakage Pico-Amp Diodes

THIELE/SMALL MEASUREMENT Software SOF-TSM1B5

$29.95

This handy program puts measuring Thiele/Small parameters within the reach of many
an ordinary hobbyist, taking about two minutes per driver and requiring basically an
oscillator, frequency counter, amplifier, two DVMs, oscilloscope, and some miscellane-
ous other parts and equipment, such as a ruler. Using a simple hookup configuration
explained on the disk, this method quickly and accurately calculates Qes, Qus, Q7s, Vas,
Fs, B*L, Mup, and Cus The complete procedure is carefully outlined in the program’s
README file and is easy to implement. It does not use the -3dB methodology, which is
highly prone to inaccuracy, but instead determines Q from the frequencies where Z
equals the geometric mean of Rpc and Z at fs. This program also calculates the
frequency dependent parameters used in LEAP 4.1, and is the officially pre-registered
version of the similar Shareware program available on the Madisound BBS or the
Audiophile Net. By Michael Thompson. Requires DOS 2.0+. IBM 514" DS/HD only.

SCJKIM0
10/$3.95

Jack-Its are spare connector protectors made from soft, conforming vinyl. Resembling
nipples, they fit snugly over any RCA jack to provide a weathertight fit, usually after you
initially protect the connector surfaces with Cramolin/Deoxit/ProGold. Black only. Sold
only in packages of ten.

Equipment Preservation Jack-Its

North Creek Tapped Coils

High-quality #14 AWG tapped coils from North Creek Music Systems feature air core,
oxygenfree copper, and military grade enamel. Four inductors for the price of one!
Purchasing options available:

LNCTC-S14 Small (.2, .3, .4, .5mH) Tapped Coil $14.95
LNCTC-M14 Medium (.6, .7, .85, 1mH) Tapped Coil 16.95
LNCTC-L14 Large (1.2, 1.35, 1.5, 1.7mH) Tapped Coil 21.95
LNCTC-X14 Extra Large (2.0, 2.5, 3.0, 3.5mH) Tapped Coil 2495
WOODSIZE Software

This astounding package determines lumber sizes for speaker cabinets--and what a job
it does! Although it is great for just about any use, WOODSIZE was designed with auto
sound in mind and thus "visualizes" the cabinet as sitting under the rear deck of a typical
sedan. Cabinet types available are sealed; vented; single or double reflex coupled cavity;
andsingle or double reflex coupled cavity isobarik. Input parameters are wood thickness;
driver diameter and depth; air displaced by driver, first and second enclosure volume(s);
and first and second vent diameter(s) and length(s). Output data are the exterior
dimensions of the cabinet; exact quantity and size of each wood piece required, including
braces; exact square footage of waod required (no waste); internal depth, height, and

KM-6PGL7 ProGold Liquid: 7.4mi vial with brush $19.95 width; and exact air displacement (cu. in.) by driver, vent(s), and bracing. 13-page
. S instruction manual includes assembly diagrams for cabinet options. By Allen D. Schultz.
KM-6PGL25 ProGold Liquid: 25ml precision dispenser 39.95 IBM only. Purchasing options available:
KM-6PG ProGold Kit: 5.5-0z. spray, 50 PG wipes, 49.95
PG pen (stick) applicator, lint-free cloths, papers, SOF-WSZ1B3  WOODSIZE Software, 3v," DS/DD IBM disk $34.95
swabs, cleaning brushes )
SOF-WSZ1B5 WOODSIZE Software, 514" DS/DD IBM disk 34.95
OUR DISCOUNT POLICY PLEASE BE SURE TO ADD SHIPPING CHARGES
OLD COLONY SOUND LAB Order Value Discount Shipping Charge According to Destination and Method Desired ()
PO Box 243, Department B93 <$50.00 0% United States Canada Other
» JEP $50.00-$99.99 5% Order Value  Surface Air Surface Air Surface Air
Peterborough, NH 03458-0243 USA $100.00-$199.99 10% < $50.00 3.00 7.50 5.00 7.50 10.00 2000
24-Hour Lines: >$200.00 15% $50.00-99.99 400 1500 750 1500 2000 3000
Telephone: (603) 924-6371 or $100.00-19999 500  20.00 1500 20.00 3000 4000
Mastercard, VISA, check 200. . 30. ! 30. 4000 5000
(603) 924-6526 FAX: (B03) 024-0467 o v anis drow o om0 TR0 800 W00 B 000




- BLAUPUNKT “BLAUBOX™ SCREEN 2 FINAL BOXx FABRICATION

- -
0X SHe MODIFY DIMENSIONS BOX MATH ORAW BOX

CURRENT BOX: #1
Box #l Style
Box #i Shape

B -
RECTANGUL AR

: 0.17 Fr

Current v Current Volume Simple Box Box #] sm——
Height

Height IN

width 8.50 IN

Depth : 7.50 IN

Material Thickness: $00.000
Material

CTRL-Enter: Accept ESC: Ignore e
F5: Select Box #2

FIGURE 8: MODIFY DIMENSIONS window showing data overflow prob-
leminvolume; true volume = - 564640.75 ft.%; typed thickness as 500,
should be .500.

BOX SHAPE

BLAUPUNKT "BLAUBOX" SCREEN 2 - FINAL BOX FABRICATION
MODIFY OIMENSIONS PORT BOX MATH DRAW BOX

e Qe@sig@n Port for Box # 1
Port Tuning: 15.

Port Diameter: 8.000 IN
CURRENT B Port Length 197.86 IN
Box 1 St
Box w1l Sh i/8 = 0.125 174 = 0,25 3/8 = 0.375 1/2 = 0.5

User-Set 5/B = 0.625 3/4 = 0.75 7/8 = 0.875

S Ctr1l-ENTER = Accept ESC = Ignore
Original Box Tuning : 15.00 HZ

Current Box Tuning 15.00 HZ

Port Length: 1197.86 IN Port Diameter: 8.00 IN
Material Thickness: 0.500 (INCHES)

FS5: Select Box #2

FIGURE 9: PORT window showing data overflow problem in Port Length;
true value = 1197.86".

Continued from page 51
4. Isobarik inductor size. When going
from a BP5 to a BP5I design, the induc-
tor value is not changed. As Table 6
shows, the reported inductor value is a
function of driver impedance. If you use
the Isobarik drivers in parallel, the driver
impedance will halve and the inductor
size should also halve. If the Isobarik
drivers are in series, the inductor value
should double. Consequently, when using
the BP5I box style, remember to halve the
inductor value shown for woofers in par-
allel and double it for woofers in series.
The manual recommends using the driv-
ers in parallel, and so do I. Clearly, if you
are using a BP5 or BP5I box style, you
want the true driver impedance in the
database to obtain a valid inductor value.
5. Attempts to DRAW BOX with in-
valid systems. Enclosure designs can con-
ceivably be created with volumes of zero
or negative cubic feet; this may occur in
only one of the two systems with which
you are working. If you request PLOT
RESPONSE to the screen with such a
design, you are presented with an error
message saying '‘Box Volume vf too
small. Press any key to continue."’
Pressing a key, one of two things may
happen: if one design is valid, you get a
plot for that design; if neither design is
valid, you get a blank screen with a flash-
ing cursor. Pressing any key again will
return you to Screen #1. So far, the prob-
lem is minor. If you request PLOT
RESPONSE to the printer, however, it be-
comes major. You are greeted with the
same error message and no choice but to
press a key. The program then halts ex-
ecution with the message ''‘BGI Error:
Graphics not initiated {(Use InitGraph)."
Any time the error message appears,

dimensions in inches and fractions, not
decimal inches. A top depth input of
5.95" is correctly displayed as 5!%";
however, an input of 5.99” is incorrectly
rounded to 5” rather than 6”.

7. Failure to update Qrs in ADD
WOOFER. When adding a woofer to the
database, you can end up with a missing
or wrong display of Qrs, although this
does not cause problems in program op-
eration, as it appears to ignore Qs if Qs
and Qus are entered. The problem arises
if you wish to print the ADD WOOFER

window to document your system. The
Qrs value can be incorrect if you began
by entering only Qrs, then changed your
mind and entered Qs and Qus instead,
or if you changed Qgs or Qums while Ors
wasdisplayed, as the Q rs value is not cor-
rected (Fig. 7). Move up to the line
""Choose Q Type'' via < Tab>, arrows or
mouse, then move off the line. This forces
Qrs to be recalculated and displayed. The
program should be modified so that any
time Qrs does not display the correct
value it is cleared.

TABLE 7

COMPARISON OF VENTED-BOX DESIGN TECHNIQUES

DRIVER Qs 0.2 0.3 0.4
QB; Vs 0.257 0.699 1.795
fs 58.2 39.4 30.3
C. Ve 0.713 1.794
fs 33.1 30.3
BB, \: 0.786 1.440
fa 30.0 30.0
SIM Vs 0.197 0.753 1.945

fs 59.1 40.0 30.4

BLAUB Vs 0.39 0.87 1.54
fs 57.5 38.3 28.7

Smallest SIM QB; BB,
Box

0.5 0.6 0.7 0.8
6.525

25.1

4.309 7.275 10.277 13.652
241 20.4 18.3 17.0
2.320 3.445

30.0 30.0

4.061 7.412 12.328 19.15
24.5 20.6 17.8 15.6
2.41 3.47 4.72 6.17
23.0 19.2 16.4 14.4

BB, BBy BLAUB BLAUB

Notes: Driver fs = 30 and Vas = 2 ft.*; VB is box volume in cubic feet. f is box tuned frequency
in Hz. QB; means SQB; or QB; alignment, etc. S/M is design by Small/Margolis equations.
BLAUB = BLAUBOX design. All cases for total box Q = 7.

TABLE 8

ABSOLUTE PASSBAND SPL DISPLAYED BY BLAUBOX

pressing any key should return you to C:SE SIZEMWH;PL INPUT DATA PASSBAND PLOT
Screen #1. You should not be allowed to " Qcs Qus Qrs SPL IN dB
. : : 1 12 96.5 0.299 1.530 / 97.5
continue plotting until you have removed 2 1on 96.5 / / 0.250 98.0
or corrected the offendipg system. Donot 3 8" 93.4 0.335 2.903 " 94.1
call PLOT RESPONSE if either system is 4 8" 93.4 / / 0.300 94.1
invalid and always plot to screen before 5 8" / 0.305 20.000 / 94.1
you output to the printer. 6 8" / 2.000 0.353 / 86.1
6. Improper rounding in DRAW BOX. 7 4” 87.2 0.605 1.995 / 88.0
The program incorrectly '‘rounds’’ the g ;”5” ggg 05/40 72;93 0.764 ggs;
data for the top depth, and possibly othe : . : : 0
aa o el oer P Y e 10 6.5" 829 / I 0506 835

dimensions. DRAW BOX always displays
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8. Execution halted in dual-vented BP
design. If both chamber volumes and tun-
ings are the same, the two port outputs
should be equal and out of phase, produc-
ing a null output. While this is not a good
BP design, the program should tolerate
it. For example, if you set the volumes
to 1.0 ft.> and the tunings to 40Hz, ask-
ing for PLOT REPONSE will cause exe-
cution to halt with the message: Runtime
Error 207. You probably will not en-
counter this problem if you use valid
dual-vented BP designs.

9. Volume data overflow in MODIFY
DIMENSIONS. The input data ranges are
so large in this window that it is possi-
ble to generate designs with negative vol-
umes. The window truncates the volume
display so you may not know it is nega-
tive until you accept it and return to
Screen #2 (Fig. 8).

10. Port length data overflow in PORT.
You can enter a port diameter that causes
the displayed port length to overflow in
the PORT window (Fig. 9). We again have
the problem of the program displaying in-
correct information, but in an area you
probably will not encounter.

11. Loss of mouse capability. On sev-
eral occasions, I lost the ability to use the
mouse in small data-entry windows. I
could open the window, but then the
mouse cursor disappeared and the but-
tons were inoperative. This may be a
computer-sensitive problem.

Nitpicks
These are simply suggestions for things
I would like to see changed.

1. Lack of resolution on volume data.
In most cases, volumes in cubic feet are
only displayed to two decimal places,
which is insufficient when working with
smaller woofers.

2. No date on plots. The current com-
puter date should be output on the PLOT
RESPONSE to the printer.

3. Bypassing opening screens. A com-
mand line parameter option could bypass
the two opening screens and go directly
to the main menu.

4. Parameter f; not computed/dis-
played. With the scale shown on the
PLOT RESPONSE curves and absolute
SPL used rather than relative, identifying
the - 3dB point is almost impossible. The
program should provide a means of iden-
tifying f3.

5. Data entry overflow. The data fields
are designed for a certain number of dec-
imal places. If you type in data with more
decimal places, it places this data in the
next field. The program should simply ig-
nore the extra entries.

6. Does not design actual enclosures.
Presently, you must enter all dimensions
and play to reach the desired volume. I
would like to see the program calculate
the final dimension to yield the desired
volume when requested to do so.

7. DRAW BOX should include the fol-

|
|
|
|
|
|
5
|
|

lowing items: output explicitly the ma-
terial thickness being used; the computer
current date; port-design information;
driver identification. Additionally, it should
allow use of either Box #1 or Box #2.

8. Port and box-design data. Should be
displayed simultaneously on one screen.

9. Crossover inductor value resolution.
The crossover design screens display only
two decimal digits on the inductance;
three places are needed to prevent a re-
sult of OmH being shown.

10. Drivers that won't fit in the box.
The program requires you to enter the
""Category Diameter" for the driver and
should alert you if that diameter will not
fit on any flat surface of the enclosure.

11. Default materials thickness entered
via Screen #5 does not take effect until
you exit and restart Blaubox; it should
take effect immediately.

12. No Rg. Blaubox should support en-
try of a value for resistance in series with
the driver.

13. No exit confirmation box on Quit.

14. Forced entry of driver data. You
should only be required to enter data that
the program will actually use.

Home Builder Differences

In some areas, Blaubox does things dif-
ferently from what the home builder may
expect:

1. The computer-generated CB always

STONECRAFT SPEAKER SYSTEMS, INC.

The ultimate
SPEAKER SYSTEM
in genuine
Marble or Granite!

MDF board is now obsolete. No wood or wood by-product
compares to the sound quality and beauty of genuine marble

or granite cabinets.

* % %
The natural sound you hear from your drivers installed in these
beautiful marble cabinets is breathtaking, pure, wholesome,

live music.

LR N
All cabinets are custom made to your design or size. Our
artists, designers and engineers will assist you in your order.

L I

We also design and build custom marble, granite, slate and
onyx speaker stands. Any size or shape, square, rectangle

or pedestal.

*

The entire speaker cabinet or stand 1s made from ¥4" cut and
polished stone. All corners and edges are cut ata 45 angle. We
have no production line, every speaker cabinet is hand-made
by craftsmen who take great pride and personal satisfaction in

every stone cabinet we make.

STONECRAFT
Where beauty and performance are in perfect harmony.

STONECRAFT SPEAKER SYSTEMS, INC.

| 116 Oliver Street
Houston, TX 77007

1-800-856-7445

Visa and Mastercard welcome

Reader Service #8
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First,

let’s talk sound
g} design

TER"M\ USAP utilizes and .

distributes ERM-2
Term™ sound -

design software.

then lets talk about

line.

USAP features over 25 models of homs,
tweeters and woofers.

Call USAP today:
(713) 894-2227

USA Products, Inc., 11552 Cypress North Houston
Cypress, TX 77429 FAX: 713-894-2119

DynaBoard is the new
enclosure material from
Dynamic Control. We
take a sheet of
Dynamat® damping
material and with high
pressure, sandwhich it
between two sheets of
3/8" MDF. The resuiting

Dynamic Control

125-B Constitution Drive
Fairfield, Ohio 45014.
1-800-225-8133

composite panel has
excellent acoustical
properties. This self-
damped enclosure
material offers a
breakthrough in
speaker
performance
technology.

56 Speaker Builder / 5/93

appears with total system Qr¢ equal to
about 1.0. For a different value, you must
play with the box volume manually and
Qrc is not displayed. You must design the
| CBexternally and feed Blaubox the proper
box volume.

2. I have been unable to verify that
Blaubox always designs VB systems with
a total box Q (Qp or Q) of 7. Table 7
compares the results of various design
approaches for VB designs with drivers
having Qrs from 02. to 0.8. Blaubox ap-
parently is not designing with the normal
alignment charts or the Small/Margolis
equations. While the manual claims that
computer designs are the ''smallest box
with reasonable flat frequency response,
Table 7 indicates that this may not be true.
The question also arises over the flat fre-
quency response claim. Figure 10 shows
the frequency responses for the Blaubox
designs at Qrs = 0.7 and 0.8.

3. Blaubox does not actually do any
nonoptimum VB designs. If you provide
| the designs, then Blaubox will plot the
response, design the port, and allow de-
sign of the actual enclosure in the three
shapes it supports.

4. The SPL and frequency span ranges
of the response plots are frozen. This,
combined with plotting the response in
absolute SPL, makes identification of the
system’s —3dB cut-off frequency diffi-
cult. Normally, reference efficiency is
calculated from Qgs and then converted
to SPL. In the cases where you do not pro-
{ vide Qks, the program must somehow
establish SPL based only on Qys (Table
8). If Qks is entered, Blaubox uses it to
set SPL; if only Qrs is entered, the pro-
gram applies some algorithm to establish
SPL from Qrs

Summary

Blaubox is a program basically designed
for dealers, and thus has a very friendly
user interface, but it does freeze some
design parameters. It might appeal to the
novice, but in some instances frustrate
the experienced builder. Blaubox sup-
ports the design of closed-box, vented-box,
and three types of bandpass-box systems,
|
allowing a single driver or dual-Isobarik
dnvers with all system types. The pro-
| gram carries the design through to display
| or print enclosure construction drawings
for three specific box shapes. In addition,
| it supports the design of first-, second- and
third-order high-pass and ]ow-pass Butter-
! worth crossover sections.
| Blaubox's nicest features are the full
| mouse support, on-line help, and the un-
usual inclusion of on-line technical infor-
mation. The package also includes an ex-
| tremely complete operating manual. Most
| screens and windows are in text mode,
thus allowing quick printouts to docu-
| ment your designs.
| The program has some coding bugs you
| must watch for. Many of these problems

Reader Service #5 | result from unusually wide allowable data



input ranges, and should cause little prob-

lem with normal usage. ] ' T [ [ '
8 ] I I bewerde ] |
. @d4B o S — - -
Thomas D. Breithaupt of Blaupunkt: 5 aﬁ‘;‘/ ‘ [ |
- A= —— Qts = .7 {,_,_
: - ] et | Bz -e-ee- as=.8 | |
We at Blaupunkt appreciate your review of PidiN’ o it ide — it T
the Blaubox computer program. I must say 1 / | |
that Mr. Koonce's thoroughness is unparal- 181/ ] L ! |
leled and his Comme"t'?are usually fair, often // Snall Signal Frequency Response -- Desigw uith Ub & b §peciflied
humorous, but sometimes debatable. Driver  Align Gts fs Vas cf £3 fb Wb cf
It's important to understand the history of Qts = .7 Spec 0.700 30.0  2.608 16.4  4.728
the need for Blaubox to understand the pro- ] fits = .8 :Spec o.6e0  3e.e  2.be8 | ;“'4 6'1,78 ‘
gram. We have felt that the car audio after-  -28 +—— + - 1 — = -
market is clearly stratified into three levels 16 15 28 38 18 68 88

of competency. “'Level 1" encompasses the Frequency in Hertz

retailer who you feel comfortable with do-
ing just about any kind of work on your car
without fear of jeopardizing its electrical or
mechanical integrity. They are remarkably
aware of loudspeaker technology and have
the skills to accurately build things such as
subwoofer boxes. Unfortunately, we spec-
ulate that only about 10% of the retailers fit
this level.

“Level 3" is a depressingly large category,
we fear around 40%, who work out of con-
verted gas stations. They don’t have the time,
skills, or desire to build moderate-level per-
formance systems. Off-the-shelf boom-boxes
are the de rigueur for this group.

Sandwiched in between these two groups
is what we refer to as the "Level 2" dealer.
They can do very nice work, and have the
desires and tools to improve upon their work,
but are limited in the skills andlor time to

CAPACITORS -
® Polypropylene
® Mylar
® NP Elec.

INDUCTORS -
® Air Core
® Ferrite Bobbin
® 20 - l4ga. OFC

RESISTORS -
® Wire wound
® Non - Inductive
SW-25W

ACCESSORIES -

FIGURE 10: Response shapes for Blaubox VB designs at Qss = 0.7 and 0.8.

develop skills for things like custom designed
subwoofer boxes. The Blaubox program was
designed for the midrange retailer who is
really looking to step up.

Also, I should point out the typical user.
Because of the ease of use, we have numer-
ous retailers around the country who are buy-
ing PCs to place in their showrooms, so the
person walking in off the street wantinga 15"
woofer in a shoebox can be quickly pointed
away from such an installation.

We make no claims toward being able to
replace software such as LEAP or SPEAK,
but we do pride ourselves on Blaubox's sim-
ple user interface, features such as the cus-
tomized blueprint-style wood printouts, and
on-line math calculator and 'Tech Talk"' to

help the casual user. Both floor salespeople

and technicians can use Blaubox.
Regarding program "bugs,"’ I must address
this definition. If the program ""creates’’ val-
ues that are impossible [e.g., negative mea-
surement values), then I agree that this is a
program bug. If the program totally crashes
at any point, I really call this a bug. But,
if you input an insanely stupid value fe.g.,
wood thicknesses of several feet), then shame
on you. We had over 40 preliminary Beta
users and eventually narrowed down to ten
serious software "pounders’’ who we felt ex-
ercised the program well. I could not rep-
licate several of the minor issues Mr. Koonce
discovered. With this I am baffled. He did
Continued on page 81

SPEAKERS -

AUDIO CONCEPTS

Proudly supplies:

CERATEC

DYNAUDIO

ECLIPSE

ENTREE

* Terminal cups

¢ Gold posts

¢ Speaker cabinets

® Wire & connectors

e Grille cloth &
fasteners

¢ Black screws

* Port tubes & trim

e Spikes & cones

e Damping materials

e Design books

e Custom foam grilles

MENISCUS - 2575 28th St. SW #2 - Wyoming, MI 49509
(616) 534-9121 FAX (616) 534-7676

ETON
EMINENCE
FOCAL

MB
MADISOUND
MAGNAT
MOREL
POLYDAX
PEERLESS
SCAN SPEAK
SWAN
VERSA/TRONICS
VIFA
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A TALE OF THREE
SPEAKER PROJECTS

It was the worst of times—apartment
rearranging time. Having endured
countless furniture adjustments, a ray of
light fell upon the scene. If its appear-
ance were improved (i.e., made unobtru-
sive), the stereo could take up residence
in the living room.

This was a tall order. How do you make
speakers with 15 drivers per side unob-
trusive? The answer: high ceilings, cam-
ouflage, some equalization, and 19 driv-
ers per side. Basically, you make a tall,
shallow enclosure with a grille cloth
which helps hide it.

Color is also crucial. While black is nor-
mally considered a reducing color, it con-
trasts starkly with white walls and is
therefore not conducive to harmonious
blending. White blends in very well, and
this becomes a requirement when your
speakers are 7’ tall and 2’ wide.

BACK TO BASSIS. The previous
speaker incarnation had insufficient bass,
which led me to use eight 10” woofers.
I calculated a displacement-limited SPL
of 144dB/1M at 20Hz based on the nom-

BY SCOTT HENION

ographs in Siegfried Linkwitz's article
""Excursion-Limited SPL Nomographs'
(SB 4/84, p. 24). Getting to 20Hz requires
equalization, so I purchased and assem-
bled a Marchand Electronics '‘Bassis'’
parametric equalizer (EQ).

The EQ has controls for frequency and
amount of boost as well as damping (Qz
and Qgs). It allows up to two octaves of
bass extension so the system's natural
bass response can fall off higher than
would normally be acceptable. Woofers
with fs above 20Hz can be used, and, in
fact, most decent woofers will suffice.

I decided to use Precision/Peerless TD-
255Fs. Although these woofers are bet-
ter suited to reflex designs, their price
was right. Calculations made from man-
ufacturers’' specs indicated the cabinet
was about 1% ft.3, for an f; of 65Hz and
F8 of 40Hz. Eight 10” drivers provide a
large area and can move a large volume
of air, making extension to 20Hz possi-
ble with the EQ. The only other require-
ment is enough electrical power to im-
plement the 24dB of boost.

I prepared four of the woofers by play-

ing a 30Hz sine wave through each at a
few watts for about six hours, which was
sufficient to break in the speakers. Fol-
lowing the measurement techniques out-
lined in Vance Dickason's Loudspeaker
Design Cookbook, 1 obtained the follow-
ing values: Rg = 6.3Q, fs = 28.9Hz, V,5
= 4.98 ft.3 and Qrs = 0.276.1

A poor seal between the woofer and
test box prevented me from getting con-
sistent results, so I made several mea-
surements. Finally, I made a seal from
foam rubber cut to size, and used screws
through all the woofer mounting holes.
With the woofer properly mounted, 1
was able to get consistent results from
both of Dickason’s methods, and from
the method outlined by David Weems.2

I chose a Qrc of 0.577, because it of-

ABOUT THE AUTHOR

Scott Henion is married and has a two-year-old
son. He is employed at MIT Lincoln Laboratory
where he designs, builds, experiments with, and
rebuilds lasers and laser-based systems. He has
a master of science degree in physics and enjoys
the taste of sawdust.
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| XO 350 Hz

11.5"

Bassis

K 775
4& to wooters

to midbass

b XO 1kHz

Marchand
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2

sub-enclosure
for mid-bass

FIGURE 1: Enclosure top view. The reflector behind the woofers, sides,
and back of the enclosure are lined with acoustic foam.

acoustic foam

brace for
deflector

to midbass
Marchand

NAD 2150
X0 3.5 kHz —{>— to midrange

NAD 7150

| i .

to tweeter
13 kHz

to super tweeter

FIGURE 2: Crossover/amplifier setup. The four-way design used five
amplifiers and a Bassis EQ on the lowest frequencies.
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JVC Ribbon

Tweeter + B

ull)
®
L, ull) '
/T
- N Four Peerless

. ]
Peerless TO105
4" cone midranges

KO10 1" dome
tweeters

=1

Peerless KA20DMR/8

FIGURE 3: Crossover and electrical connection of tweeter array. | set

the crossover frequency at 13kHz with a 1.54F Mylar capacitor.

+ j / " dome midranges

FIGURE 4: Electrical connection of midrange drivers.

fers the flattest delay and a controlled
rolloff which I could extend. From that
value, I calculated the box volume of
1.46 ft./woofer. I planned to extend the
f; of 76Hz two octaves with the Bassis.

PLAIN PINE BOX. The straightfor-
ward construction began witha 7’ x 2’
x 1’ box made from 1” x 12” pine. I

B

114

Peerless TD255F 10" woofers
+

+ +_}/

FIGURE 5: Electrical connection of woofers.
The two series-parallel arrays are connected
at the amplifier.

used butt joints, since few people can see
the top of a 7’ speaker (Fig. 1). The only
visible surfaces are the two sides and the
front, which is covered by a grille cloth.

To construct each cabinet, simply cut
two 1”7 x 12” boards to 7’ lengths. Cut
a 10-inch-wide, %-inch-thick piece of par-
ticleboard to a length of 6'10%2". Space
this 3%” from all edges, then glue and
screw it to the inside. Repeat for the other
side. The top and bottom are 3%-inch-
thick pieces of any wood you choose. Cut
two pieces to 24” x 11%", two other
pieces to 22% " x 10”, and join them in
the same manner as the sides. I used par-
ticleboard for the back, although you can
also use plywood. The back panel should
be 6’10v2" tall, 24” wide, and 3%” thick.

Instead of using braces, I cut a piece
of wood 69" x 22%", and glued and
screwed it %" from all edges. For the
front baffle, I cut two 3%-inch-thick
pieces of plywood to 12" wide and
6’10%:" long. I routed the eight woofer

From
X0 —

= Speakerlab M654PF
6.5" cone midbass

FIGURE 6: Electrical hook-up for mid-bass
drivers. Each driver has a dedicated 50W am-
plifier driven by the electronic crossover.

holes in one piece, and the other driver
holes in the other. To stiffen the front,
Iputa2” x 4” x 69" piece vertically
where the two front pieces join. It should
be thin face out for maximum strength
and an easier fit with the drivers.

To assemble the cabinet, I laid all the
pieces on the floor and put the top, bot-
tom, and sides together. I applied wood
glue, clamped them with pipe and strap
clamps, and screwed from the top and
bottom into the sides. The 2” x 4” board
screws in from the top and bottom. Each
front panel screws onto the ledges formed
by the inner pieces; the back screws onto
the backs of the same ledges. For access
to the inside, I put weather stripping on
the ledges, then screwed on the back. I
sealed the front and all the seams with
silicone caulk.

I added a diagonal piece behind the
woofers so the sound would not bounce
off the back of the cabinet. The mid-bass
drivers also require small enclosures,
which I attached to the back of the baf-
fle. The total volume measured 15%
under-sized—10 instead of 11.7 ft.* That
places the alignment between a Qrc
of 0.577 and 0.707 for a lower f; of
73Hz, with flat response. So I stuffed the
enclosure with about five pounds of
Acousta-Stuf and lined the back and
sides with acoustic foam. This adjust-
ment should increase the apparent vol-
ume to the original alignment.

I planned to arrange the other drivers
in a curve so they would be equidistant
from the listening position. The basic
idea came from Scott Ellis’ article ""The
Curvilinear Vertical Array” (SB 2/85,
p. 7). I mounted the drivers parallel to
the front, but spaced out to approximate
the curve, with each driver's acoustic
center on the curve. Using wooden rings
which I cut with a router, I spaced the
midrange and tweeter drivers from the
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FIGURE 7: SPL curves for various Bassis EQ settings. The curves are

for a single woofer with the microphone very close to it. The output
is definitely in the small-signal regime. Qg = Qs = 0.7 for all curves.
Note the improved performance with greater fs (frequency where boost

is applied).
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FIGURE 8: SPL curve of the unequalized bypass. Least satisfactory
fs = 45Hz, and most satisfactory fs = 85Hz.

front baffle. The drivers are mounted in
pairs above and below, from the center
out, in the following order: super tweeter,
dome tweeter, dome midrange, dome
tweeter, cone midrange, mid-bass.

FLUSHED WITH PRIDE. I mounted
the super tweeter and first dome mid-
ranges flush with the front; the dome
midranges are 1" out, the second dome
tweeters %" out, and the cone midranges
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FIGURE 9: Bass enclosure as used in second
incarnation, with ribbon driver. | replaced the
baffle containing the other drivers with a braced
piece of particleboard.
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2" out from the front. This leaves a small
baffle area which helps decrease diffrac-
tion effects. I made pads about Y:-inch
thick from layers of Y%-inch-thick felt,
glued sparingly with hot melt glue, and
applied them around the drivers.

The drivers' asymmetrical (left/right)
placement on the front of the enclosure
prevents the same diffraction pattern
from occurring in both directions and
decreases the effects of cabinet-edge dif-
fraction. The upper bass drivers are flush
with the baffle and 3% " from the center
plane of the super tweeter. To help de-
crease diffraction and reflections verti-
cally, I placed rolls of felt between the
drivers and any protruding baffles. I
built the upper bass drivers’' subenclo-
sures into the main enclosure.

I used a passive 6dB/octave high-pass
filter between the tweeters and the super
tweeter. For all others (Fig. 2}, 1 used
24dB/octave active crossovers from Mar-
chand Electronics. I connected the Peer-
less KO10 tweeters in series-parallel con-
figuration (Fig. 3), each cone mid-range
in series with a dome midrange, and
then these pairs in parallel (Fig. 4}. I also
connected the woofers in series-parallel
for a 49 impedance (Fig. 5).

Using the multi-way active crossover
meant that I needed four amplifiers,
three of which I had from the previous
incarnation. For the fourth, I purchased
some kits from Marchand. These were
50W each into 8%, and I assembled two
per channel for the mid-bass drivers, one
amp per driver (Fig. 6). This helped
match sensitivity and power require-
ments. The bass is driven by a Harman
Kardon HK-775, 130W/channel into 8%,
dual-mono amp. The midrange and

tweeters have NAD 2150/7150 50W/
channel amps, for a total amplifier out-
put power of several hundred watts into
the various impedances. All the amps are
capable of at least 3dB headroom.
The crossover frequencies are 350Hz
to the Speaker Lab M654PF 6.5” upper-
bass drivers. The next crossover is at

PHOTO 1: The rear of the ribbon enclosures,
showing one piece of Sonex. For monopole
operation, three pieces are used to absorb the
radiation from the back of the speaker.




1kHz to the midranges: two Peerless
TO105 4" cone midranges and two Peer-
less KA20DMR/8 2” domes per channel.
The final active crossover is at 3.5kHz
to the KO10s. The passive crossover to
the super tweeter, a JVC Dynaflat, is at
13kHz. I used some crude SPL measure-
ments with a sine wave generator, an
amplifier, and a Radio Shack SPL meter
to adjust the Bassis (Figs. 7 and 8).
The speakers now sounded quite good
and were unobtrusive, although position-
ing them for good imaging was difficult
without blocking one of the windows.
Compromise was in order, and I began
implementing some improvements.

THE BIG LEAGUES. In the mean-
time, I had built two smaller projects, a
two-way transmission line and a three-
way second-order, for which I used Vifa
D25AG-35-06 aluminum-dome tweeters.
I liked their sound very much, and the
imaging was far superior to the larger
system’s. I decided to take drastic action
on the big speakers: leave the bass units
unchanged and upgrade the treble (Fig.
9). Swapping tweeters would be the
simplest measure. I was confident the
sound would be better, and 1 would
move the drivers into a separate enclo-
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FIGURE 11: Front, side, and top views of the winged enclosures.

FIGURE 10: Top view of wing. The two halves are joined by 4-inch-
wide oak cut to 7%2” length and attached to the top and bottom. The
driver fits into the rectangular hole at the center.

sure which could be positioned for im-
proved imaging.

Speaker Lab had just introduced a
wide-range ribbon driver with a large
radiating surface which promised decent
SPLs and a low crossover point. Based
on previous experience using LMP, I
was convinced implementing few cross-
over points was easier than many. This
would make the system a two-way, and
I decided to build a cabinet which would
allow me to experiment with both dipole
and monopole configurations.

To get to 150Hz, the speakers need a
12-inch-wide baffle. I made a slightly
curved baffle of %-inch-thick oak by rip-
ping 1” x 2” x 6’ boards with a 10°
angle on one edge. I first glued them
together, then to an uncut 1” x 3” x 6’
oak board, to form one side or wing (Fig.
10). I rounded the outside edges using
a router with a quarter-round bit. The
ribbon's magnet structure is 4” wide, so
I ripped a piece of oak to that width. I
then cut four pieces (two for each
speaker) to make up the difference in

height of the magnet structure and the
6-foot-tall wings, and glued them to-
gether. I clamped the curves together,
and also drilled and counter sunk screws
through the edges of the wings. Sanding
the front removed sharp corners and
rounded the surface at the joints.

The wings are 14Y2” wide (Fig. 11},
although the effective width is probably
less because of the curve. In any event,
it's close enough to satisfy the driver re-
quirements. For added stability, I used
a piece of oak plywood 14” in diameter
as the base. Two 1”7 x 5” x 6’ oak
pieces, glued and angle-bracketed to the
back of the wings on either side of the
magnet structure with extra clearance
side to side, make up the rest of the cab-
inet. The sides form a "U" with the
front, into which I inserted an opposing
"U" bent from 1’ x 2’ pieces of Sonex,
as shown in Photo 1. This allowed mono-
pole operation (dipole without Sonexj.

One of the active crossovers is the
Marchand 24dB/octave at 150Hz (Fig.
12). 1 also tried a Heathkit electronic

-

2999000

’

150 Hz

NAD 2150
BASSIS
Peeriess
TD-255 F
NAD 2150
HK-775
Speakerlab
Ribbon

FIGURE 12: System electrical connections. Each woofer array has an

8Q impedance and is driven by an amplifier.
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TRANSMISSION LINE SPECIALISTS

O&ETLD
QUICK & EASY TRANSMISSION LINE
SPEAKER DESIGN is a new booklet that is a
must for TL fans. 1t offers a step-by-step design
procedure that really works. All you need is a

calcutator with a square root key, and imagina-
tion. There is also a computer diskette for use
with Lotus 123, and a 6 V4" 2-way TL project
called The Mini Monolith T1.

Q&ETLD is $8.95 postage paid.

ACOUSTA-STUF
ACOUSTA-STUF is absolutely the best sound
absorption fiber for transmission lines. You
should order one pound per cubic foot of
enclosure.

ACOUSTA-STUF costs $8.95 per pound, UPS paid.
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FOR A FREE CATALOG
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MOTOROLA

Ceramic Products

Have you ever wondered
how so many companies [
successfully use Motorola
piezo speakers?

Call TODAY for your FREE
engineering book on *“How
To Use A Piezo.” Ask for
Melisa on (505) 822-8801,
ext. 213.

| crossover, the AD-1702, which provides

6 or 18dB/octave slopes for high- and
low-pass, as well as independent fre-
quency selection at 40, 60, 80, 100, 125,
or 150Hz and bass level control. I used
LMP to model the responses, which
showed small differences at 150Hz {Figs.
13 and 14). The actual sound was in-
distinguishable during listening tests. I
chose the 24dB/octave on the basis of
less frequency overlap and better power
handling/lower distortion due to the
steeper slope.

The Harman Kardon amps now drive
the ribbons, and each NAD drives one
bass channel. Each channel of the nom-

| inally stereo amp is driven with one
| channel of the Bassis, and a series-

parallel quartet of woofers with each
channel (Fig. 12). The resulting higher-
effective sensitivity matches the woofer
section to the ribbons. The HKs are fairly

| high gain {28dB compared to the NADs'

20dB). More amps can be added to the
woofer section as the Bassis is capable
of driving fairly low input impedance.
Since its specification is at 1002 mini-

| mum, several combinations are possible.

The winged treble units enable flexi-
ble positioning, while the bass units can
remain against the walls. The imaging
is greatly improved, and the ribbons'
sound is excellent. Subtle details are now
revealed, there is definitely more clarity,
and dynamics are good. The ribbons
have a notch filter which removes a re-
sponse peak caused by resonance from
the air gap between the magnet rows.

All in all, the exercise was well worth
the effort. The only disappointment was
that the darker stained pine of the bass
enclosures didn't really match the oak
{Photos 2 and 3).

BEDSIDE FABLES. It was time to up-
date my two-way speakers, which had
6.5” woofers (Peerless TP165Rs) and 1”
tweeters (Peerless KO10s). I decided to
replace the tweeters with Vifa D25AG-
35-06, an aluminum-dome tweeter with
low resonance (850Hz), good power han-
dling {100W), and superb sound. I used
a 24dBloctave passive crossover with the
original cabinets (a second-order Qr¢ =
0.7). Encouraged by the results, I built
new transmission-line enclosures.
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Since I had never built a TL, I decided | |
to start with a small, standard line. I
believe that shortening the length to less
than a quarter wave, after correction in
the stuffed line, results in a modified

PHOTO 2: The speakers showing the bass unit

and separate ribbon driver enclosure. The |

8-10” woofers were used in both incarnations
of the speakers.
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FIGURE 15: Front and side views of the TL
enclosure. The entire bass chamber is lined
with acoustic foam. The crossover is below the
reflector in the bottom of the enclosure.
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vented or perhaps second-order in a very
leaky box. With a full quarter-wave TL,
the resonant frequency is theoreticaily all
that matters, so I made one at 35Hz. As
these speakers were intended for the
bedroom, they should be fairly tall so the
tweeters will be at ear level for listen-
ing in bed.

I made them from solid mahogany
shelving, 17 x 12" x 8’, with no knots
or blemishes. The assembly is straight-
forward: a box with slots routed in the
sides for the dividers to make the line,
and a lid fitting into the top and secured

| with silicone glue (Fig. 15).

I cut the sides to 42” lengths, then
routed %-inch-wide, Y2-inch-deep grooves
to accept the %-inch-thick flake board
dividers for the line. Using a router
guide, I started the grooves at the bot-
tom and stopped about 8” from the top.
From the front edge, the slots are 3%"
and 6%". This leaves cross-sectional
areas of 2%” x 117, 2%” x 11”, and
3%" x 11" for the line. I cut the dividers
11%” wide and 30” long. The reflectors
are %" scrap pine, with 45° bevels on
each end about 3” across the face and

11" long, which I glued and screwed to
the dividers at the appropriate ends. A
larger reflector, about 7 across the face,
also needs to be cut for the back of the
woofer chamber.

I cut the side slots to be snug in width,
and deep enough so the dividers would
slide in fairly easily but would not rattle.
The back is %-inch-thick plywood, 113"
wide and 41%” long. It fits into a %-inch-
wide, %-inch-deep rabbet routed in the
back inside edge of both sides. Stopping
%" from the top will prevent the groove
from showing. Behind the woofer, a piece
of %-inch-thick plywood cut to fit snugly
seals the bottom from the line's second
and third sections. I glued the front, back,
and sides together, positioned the divider,
then screwed and glued the reflector onto
the line area's front, top, and inside cor-
ners. Sliding in the dividers and reflec-
tors, I applied silicone caulk along the
joint at the slots, then screwed the re-
maining reflector to the back of the first
line section at the bottom.

I routed out the woofer and tweeter
holes and rabbeted the woofer hole so
it was flush. The tweeter is actually set

 0.75 mH 0.4 mH l
Peerless
e J TP165R
142 uF 39 uF
. | |
7 uF 14 pF
vifa
46 Q) p25aG-35-06
0.2 mH 0.8 mH

- |

{

FIGURE 16: 24dBJ/octave crossover. Not shown are the zobels used on the woofer and the

attenuator for the tweeter.
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slightly into the last reflector, so this also
needed to be routed. I rounded the cab-
inet edges with a ¥2" quarter-round bit.
The top is mahogany cut to fit flush with
the front and sides, and to cover the back.
I lined the top chamber with acous-
tic foam, and started the stuffing (Dacron
lb./ft.3) in the line itself with a little
overhang into the chamber.

To allow for the slight differences in
area between the line lengths, I tapered
the stuffing density from slightly lower
to higher. The line area is always at least
30 in.3, which is quite a bit larger than
usual. The tweeter is located below the

woofer, so the chamber behind the ]

woofer will be small and the line as long
as possible.

The crossover is under one of the re- |

flectors at the bottom of the cabinet. 1
chose a 24dB/octave passive crossover at

approximately 3kHz (Fig. 16) because I |

like the sound, and because there is min-

imum overlap in frequency coverage of |

the two drivers, since overlap can cause
response irregularities.

Using LMP for final parts value selec- |
tion (Fig. 17), I opted for commercial air- |

core inductors, Mylar® capacitors, and |
noninductive 20W and 50W power re-
sistors. I did not use a zobel on the
tweeter, because it has no resonance
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PHOTO 3: The speakers with grille cloth on.
The grilles are made of fabric | found at a local
fabric store, and stretched over a frame made

| Reader Service #25

of quarter-round molding which is secured to |

the speaker with Velcro.
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FIGURE 18: Speaker output at low frequencies. The woofer and port

output was measured with the microphone very close to the cone and

in the port.

FIGURE 19: Crossover for the “‘Big and Loud"’ system. The phase of

the midrange is reversed.

near the crossover frequency and its im-
pedance is fairly flat. The design for-
mulas are from The Loudspeaker Design
Cookbook and Robert Bullock's series of
articles on ''Passive Crossover Net-
works"' (SB 1/85, p. 13; 2/85, p. 26; and
3/85, p. 14). The tweeter needed approx-
imately 5dB of attenuation to match the
woofer. All internal wiring is 12-gauge
stranded wire.

I finished the speakers with stain and
polyurethane, and rounded the edges
with a router and Y2 quarter-round bit.
This detail was the most pleasing and the
most subtle. It also helps reduce diffrac-
tion. I have yet to build grilles (Photo 4).

The sound is good and the bass not
overly powerful, although the system
seems to lack the authority of some others
I've built (Fig. 18), which is not surpris-
ing given a 62" woofer. The high end is
very good, the top octave or two is more
detailed and yet less abrasive than before.

The tweeters are an unqualified success:
the imaging is excellent as is the sound
stage, the location stable and precise.

BIG AND LOUD. When I offered to
build speakers for a friend, she gave me
a list of requirements which included big,
loud, and not too expensive. Big is no
problem, but loud with good sound can
be expensive. I already had drivers: de-
cent Becker 15” paper and Peerless
TP-165F 62" poly woofers, both with
foam surrounds. I decided to use the Vifa
D25AG-35-06 tweeters again.
Measurements and calculations
showed that a 7-8 ft.* box would do
nicely. The f; would be about 30Hz with
a fairly flat response; Qrc would be about
0.7. I measured the following parameters:
fs = 19Hz, Vas = 10{t.3, Qr = 0.47, and
applied the formulas and tables from The
Loudspeaker Design Cookbook. To im-
prove the woofers, I applied several coats

of Elmer’s carpenter glue thinned with
water, which made the cones much stif-
fer but added little mass (which would
have reduced the efficiency). The mid-
range could be married at a low enough
frequency to minimize any serious sonic
shortcomings. I envisioned a satellite/sub-
woofer in one cabinet, which used to be
called a three-way.

The design included putting the 6%
driver in a subenclosure near the tweeter
at the top of the cabinet. I chose the
crossover point low enough so the driver
would cover most of the voice funda-
mentals, thus avoiding any tubbiness
from the woofer. As a compromise to
save on inductor costs while remaining
at a low frequency, I chose 300Hz. The
2.5kHz crossover to the tweeter kept the
driver dispersion from being a problem,
with the other crossovers at 12dB/octave
(Fig. 19). The midrange required some
attenuation, so I raised the impedance to
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FIGURE 21: Top view of cabinet. | lined all the
inside surfaces with acoustic foam, and loosely
stuffed the box with Dacron. | reinforced all the
internal cormners with 17 x 1" pieces of wood.
Not shown are front-to-back braces. These
were 1" x 2" scraps, glued from the front to
back at various points in the cabinet. The brace
Jocations are not critical, but staggered rather
than perfectly symmetrical locations are prefer-
red. The refiector, back, top, and sides are
lined with foam.

7Q with the zobel/attenuator scheme. I
used LMP to adjust the values to some
extent (Fig. 20).

I built a 2’ x 4’ x 1’ cabinet. Since I
planned to make the speakers from oak
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FIGURE 23: Side view of speaker showing
cross braces, reflector behind woofer, mid-
range subenclosure, and crossover location.
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FIGURE 22: Front view of speaker showing 1"
x 2" oak trim.

plywood, which comes in 2’ x 4'sheets,
five sheets could be used with no waste.
One 2’ x 2' piece would be left over for
future use. The extra volume could be
used for braces and partitions to reduce
resonances and standing waves.

I ripped two sheets of 2’ x 4’ oak-
veneered plywood in half lengthwise for
the sides. From another sheet, I cut two
2’ x 1’ pieces for the tops. For the back,
I used %-inch-thick plywood, 2’ x 4'. 1
glued and screwed pieces of 17 x 1"
pine flush with all front and back edges.
This made assembly easier and the fin-
ished project stronger. I glued the sides
on, screwing from the inside, through
the 1” x 1” pieces on the front and back
(Figs. 21 and 22).

I used butt joints to assemble the cab-
inet, with the front and back flush with
the sides. I then covered the plywood
edges with 1" x 2” oak pieces, framing
the front and top, which I glued and
nailed sparingly with #8 finishing nails.

I cut the grille from a piece of %" ply-
wood. It is held on by two dowels, glued
to the front, and inserted into holes in
the frame. I lined the circumference of
the cutouts with thick felt to reduce dif-
fraction. The midrange cutout is a little
oversize so several layers of felt would
not interfere with the cone. To attach the
cloth, I used hot melt glue, starting on
one of the straight sides and working
around. Any problems can be corrected

PHOTO 4: The completed transmission-line
speakers. The line opening is at the bottom.

by heating the area and pulling the cloth
tighter. The cloth/glue bead makes a
good shock absorber and prevents the
frame from rattling.

The inside of the cabinet includes
front-to-back braces. A reflector behind
the woofer deflects the rear wave so it
bounces up through the box, and re-
duces standing waves. I attached the bot-
tom last to allow access for installing the
braces, deflector, and crossover, which
I placed behind the reflector (Fig. 23).

I padded down the tweeter about 3dB
with fixed resistors. The bass is solid but
not boomy, and voices are very natural.
I would have liked a crossover at or
below 200Hz, but the sound was so good
that the extra expense was not war-
ranted. The imaging is quite good, with
a solid soundstage and some depth. Our
friend was quite happy with the speak-
ers—until she moved. >
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Once a year, grown men are confined in
a dark room and subjected to strange
sounds which emanate from unearthly
contraptions—is this some weird initiation
rite? No, it's the annual A&S Speakers
Audiophile Sound-Off, where repeated lis-
tening to innumerable speakers over the
course of two days becomes a real torture
test for the judges.

The 1992 event, held on November 13-
14, featured a total of 30 entries, up from
the previous year’s 19. The speakers were
divided into small and large categories: the
former included all systems with 8" or
smaller woofers, the latter all systems with
woofers larger than 8. For reference stan-
dards in judging the entries, PSB of Can-
ada supplied their Stratus Mini and Stratus
Gold models in the small and large cat-
egories, respectively.

The speakers were set up behind a
black {acoustically transparent) screen so
their appearance would not be a factor in
the judging. The electronics included a
Muse-supplied preamp and amp, and an
MSB Gold CD player supplied by Mark
Brassfield.

The Judging

The judges included Ken Kantor of Now
Hear This, Inc., Corey Greenberg of Ste-
reophile magazine, and Don Keele of
Audio magazine replacing Keith Johnson.
Judging of the small speaker group began
with a screening process whereby each
entry was compared to the PSB Stratus
Minis. The midband pink noise levels
were first equalized with level controls
on Ken's A/B switching box and an A-
weighted sound level meter. Once the lev-
els were matched, the judges compared
the candidate to the reference speaker
with pink noise from track #15 of the
Stereophile test CD 2.

The pink noise test is very demanding
of speakers and serves as a good screen-
ing test. So, after listening to the can-
didate's pink noise characteristics, the
judges had a pretty good idea of its
strengths and weaknesses (i.e., good spec-
tral balance or obvious imbalances be-
tween drivers). Prominences, response
peaks and holes, and other spectral anom-
alies were also detected.

The next phase involved playing se-
lected tracks from CDs supplied by the
judges. Track #2 of the ''Fairfield Four"
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(Warner Bros. 9 26945-2) features Afro-
American gospel singers from Mississippi,
and it became the standard for judging
midrange quality since the all-male voices
covered the entire midrange. Other selec-
tions included Rickie Lee Jones, the Red
Hot Chili Peppers, the B&K Pro Audio Test
CD, and the Dorian organ version of ''Pic-
tures at an Exhibition."”

At last year's contest, white noise was
used to diagnose lobing problems, but it
was eliminated this year in an effort to
save time. The criterion became: ''How
does it sound where I'm sitting?"' Imag-
ing was not a primary consideration in
the initial round, but, as judging ap-
proached the final selection, a solid center
image was certainly an advantage.

After sorting through the entries and
comparing them to the PSB Stratus Minis,
the judges arrived at a first cut of the
small speaker category. Twelve entries
were eliminated on obvious faults, such
as overly bright tweeters, midrange pro-
minences or peaks, or other tonal imbal-
ances in the response. The seven remain-
ing candidates were evaluated, using an
elimination tree to produce a quick win-
ner. They were then grouped into three
pairs, with the seventh drawing a bye in
the first round.

In each pairing, the entries were level-
matched with pink noise and the A/B box.
The "'Fairfield Four'" CD was played to
identify any midrange anomalies, while
other selections pinpointed suspected dif-
ferences. The judges then voted on the
best speaker of the pairing.

The four candidates for the second
round were grouped into two pairs. Test-
ing began with the same pink noise level
matching procedure, followed by the
"'Fairfield Four."” (To allay any suspicions,
the speaker with the first round bye did
not survive the second round.)

The final round involved the top two
small speakers, identified only as #10and
#14, with the former eventually victor-
ious. The determining factor proved to be
which speaker exhibited the least amount
of response problems. Speaker #10
sounded very smooth, especially on vo-
cals, but had an upper midrange peak; #14
exhibited a very smooth but forward char-
acter, with some blunting of transients.

The large category judging began on
Saturday with one-on-one comparisons

with the PSB Stratus Gold floor-standing
speakers. The same pink noise matching
and '‘Fairfield Four midrange pro-
cedures were used for the comparison
tests. The bass responses were tested with
the Dorian organ and B&K CDs (track #1),
along with the ""Tropic Affair'’ CD |track
#8) from Reference Recordings.

The primary weaknesses in the large
speakers were found in the midrange
with tonal imbalances, peaks, promi-
nences, and the like. Only three out of
eleven entries made it to the elimination
round. The finalists {(#1, #2, and #11) were
paired off with each other, matched in
levels, and compared for strengths and
weaknesses. It became obvious to every-
one that #1 and #2 had some imaging and
radiation pattern problems, respectively;
#11 was fairly well-balanced, with a mid-
bass hole the only prominent fault.

The Outcome

The judges always seem surprised by the
physical appearance of the speakers
which they have been judging sight un-
seen, and this year's winners certainly had
unusual configurations (Photo 1). The win-
ner of the small speaker category, de-
signed by Joseph Jong, used a Seas P17RC
woofer on a sloping front with a front-
firing Focal T90ti tweeter. The crossover
used a first-order network on the woofer
with some additional contouring, and a
second-order network on the tweeter.
(The cabinet drawings were published in
an A&S Speakers ad in SB 2/93.)

The large category winner, designed by
Tyler Hammond, also had an unusual con-
figuration with a four-way modular de-
sign. It used a quasi-sixth-order bandpass
subwoofer (Peerless 260WR/8 driver) with
an Eton 7-380-32 low-midrange driver, an
Audax MDA-100 upper-midrange filler
driver, and a Morel MDT-33 tweeter. The
enclosures were commercially made
boxes with additional damping. The cross-
over consisted of second-order networks
with contouring and zobels. Details are
available from A&S.

The problems of midrange coloration
highlighted by the ''Fairfield Four’" CD
dwarfed all other concerns. One of the
typical departures from accuracy was a
prominence in the midrange, which
might be solved by testing speakers in dif-




ferent rooms to ascertain how their tonal
balance changes.

A more subtle problem is midrange tim-
bre, which cannot be cured by simply ad-
justing the level. Trying different drivers
which cover the midrange is one way to
explore any possible timbre problems.

Judges’ Recommendations

I asked the judges for their advice to pres-
ent and future entrants. Here are some
selected comments.

Ken: "It is very hard to get anywhere with-
out instrumentation . . . tools like an oscil-
lator, a resistor, and a voltmeter that you
can measure T/S parameters and imped-
ance. . ..Instead of remembering what a
commercial product sounded like, drag
one down to your listening room. . .and
really face what you are doing right and
not doing right. .. .Keep it simple.”

Corey: "'1t seemed to me from what de-
signs sounded better at this stage of am-
ateur speaker building, less is more. I also
definitely recommend that people try their
speakers in other people’'s basements."’
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PHOTO 1: The judges (left to right): Ken Kantor, Corey Greenberg, and Don Keele, with the

large and small category winners.

Don: ''There are some excellent test CDs
available now, and ona CD the test signals
are almost as good as the original test
generators. And with a Radio Shack sound
level meter, there is much you can do with
the test CDs. You can also buy an octave
equalizer from Radio Shack with a an-
alyzer built in which is a cheap but effec-
tive tool . . .If the 1kHz band is 6dB above
the 500Hz band, there is something
wrong. Also pay attention to the spatial
coverage of the system. Do the sit down/
stand up [listening] test. From a technical
side, [ would recommend purchasing the
AES anthologies on loudspeakers because
that gives sage advice from people who
came before you."”

The Future

Italked with Arthur Rosenblum at length
about rule changes. Everyone wants the
Sound-Off to remain a contest for the
amateur speaker builder, and to encour-
age the beginner to enter and learn from
the experience.

Consequently, Arthur says that future
Sound-Offs 'will not be accepting entries
from anyone who advertises their speak-
ers for sale, sells their speakers to dealers
forresale, publishesin the literature of the
field, is employed by a speaker manufac-
turer, or who has won the Sound-Off in
the previous two years.”” Other rule
changes will be announced before the
1993 contest.
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Tools, Tips & Techniques

FOAM SURROUND
REPAIR

My neighbor recently gave me a load of
old stereo equipment and in it was a pair
of decrepit AR-3a speakers. The AR-3a
was one of the most popular almost-high-
end speakers of their day (late 1960s).
They were most noted for the prodigious
quantity and quality of bass produced
from their 12" acoustic suspension woofer
and reasonably sized cabinets. {AR's
founder, Edgar Villchur, had invented the
acoustic suspension technique some 15
years before.) By today's standards, their
mids and highs are nothing to get excited
about (the old paper dome drivers can't
compare to modern fabric dome and metal
domedrivers), but their bass performance
remains somewhat exceptional.

I decided to use the AR-3a to assume the
low-bass production duties from my mod-
ified Dynaco A-255 {'’"Modifying Dynaco's
A-25," SB 6/90, p. 53). The Dynacos give
up the ghost at around 45Hz. The AR-3a
was reputed to be adequate to the low 30s.
However, I couldn’t check this directly.
My AR-3a had a serious problem: the foam
surrounds on the woofers had rotted out.
This is a common problem in many older
AR and Advent speaker systems.

I could have set things right in several
ways. I could have, as AR recommends,
replaced the entire driver. At close to
$100 each, that just didn't make sense for
this low-budget adventure. I could have
sent the drivers out for reconing. Recon-
ing replaces the entire cone assembly, in-
cluding the cone itself, the voice coil,
spider, and foam surround. The problem
with this approach is that AR does not of-
fer factory parts to independent reconers.
The old AR-3a woofer design is unique
and it's unlikely the reconed driver would
sound anything like the original. Finally,
I could repair the foam surround.

Many speaker repair services (see the
classified ads in TAA and SB) are glad to
do the work. They usually charge from
$50-90/pair plus shipping and handling.
One shop, Ken's Hi-fi Clinic {Box 1088,
Flat Rock, NC 28731, {704) 693-3459), sells
afoam surround repair kit for $27.95/pair,
including shipping. In the spirit of low-

budget, high-end sound, and since I'm
reasonably handy, I decided to try it. I
called and placed an order.

Ken's kit consists of two new foam sur-
rounds, two small syringes of white con-
tact cement, and a sheet of instructions.
The only thing that's missing is a gen-
erous supply of swabs with which to
spread the glue.

The surrounds are made of what ap-
pears to be sturdy, good quality foam.
Unlike the original AR surrounds, Ken's
have a seam. The seam is roughly a 1-inch-
wide overlap in which the surround is
two foam layers thick. The surround's
roll {the semi-tubular part between the
flats that attach the cone to the basket)
can be installed either up or down. The
old AR-3a surrounds had the roll side up.

The first step was to remove the old
surround. Most of it simply fell apart
when I touched it. It was black, gooey,
sticky stuff. I just put my finger through
the roll and went around the cone gather-
ing it up in one grimy gob. That was easy.

The outer edge of the old surround was
glued to a masonite spacer that sets on the
outer edge of the basket. Getting that part
off the spacer proved to be a trial. Ken's
instructions suggested that denatured al-
cohol could help speed the job, but I
found the glue AR used to be impervious.
I ended up just rubbing the old glue and
foam off the spacer {along with a layer or
two of skin) with my thumbs. This was
tedious and took about an hour per driver
but the final result was quite clean.

The inner edge of the old surround was
glued to the edge of the cone. There's
simply no way to get the old foam and
glue off the cone without damaging it.
The best I could do was to trim the old
surround down to the outer edge of the
cone. The foam/glue/cone boundary was
reasonably flat, so I didn't expect that any
problems would arise from this.

Once the old surround was removed,
it was time to install the new surround.
Following the instructions, I spread a thin
layer of contact cement on the top of the
cone's outer edge and the bottom of the
inner edge of the surround {over the old
foam and glue). I had to carefully apply
a thin layer of glue. {Contact cement dries

fastest when it's applied in a thin layer.)
Each of the supplied syringes came filled
with just enough glue to do one surround,
with very little to spare.

I waited until the sheen of the glue
dulled {around ten minutes or so) and
carefully positioned the surround. The
glue has a relatively low tack for a con-
tact cement, so I could position and re-
position to my heart’s content. Once I had
it in place, I pressed it down firmly and
it was there for good. Make sure to let the
glue dry; if it's not, the surround will pull
away. In addition, pay special attention
to the seam/overlap area. At this point,
the instructions advised assuring that the
cone is properly centered so its voice coil
doesn’t rub as it is driven in and out. Per
the instructions, I pressed the cone down
and allowed it to return by itself.

I then set about gluing the outer edge
of the surround in much the same man-
ner as the inner edge. After gluing the in-
ner edge, the outer edge sticks up over the
masonite spacer, leaving barely enough
room to insert a glue-dipped swab. Tak-
ing care to get good glue coverage, I again
centered the cone just before I pressed
the outer edge down and after allowing
enough time for the glue to dry. Next, I
firmly pressed the surround into place.

After letting the driver dry overnight
and wiping the cone lightly with a damp
sponge, the result was a speaker that
looked like new. When I pressed the cone
down, there was no rubbing and it re-
stored smoothly to its neutral position.

Finally, I installed the driver back into
its cabinet. I hooked the AR-3a to one
channel of my AdCom GFA-535 amplifier,
replacing one of the modified Dynacos. It
clearly bettered the remaining Dynaco in
low bass extension. With the Stereophile
test CD, I could hear warble tones down
to 31.5Hz; the Dynacos gave up as usual
ataround 45. Since I have yet to properly
seal the cabinet {the garage where the ARs
were stored was quite damp and the sow
bugs made a meal of the bottom panel of
the cabinet), I have hope that the AR's
sound will further improve.

Len Moskowitz
Teaneck, NJ 07666 L)
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Wayland's Wood World

SIMPLY GREAT FINISHES

When you build an enclosure, finishing
may be the last step but it's the first thing
people notice. For most of us, it represents
a constant struggle with streaks and cloud-
iness. Dust and particles are seemingly
drawn to the new, sticky surface like iron
filings to a magnet.

We all wish for a finishing technique
which eliminates these problems, and at
the same time produces a surface that
shines like silver or has the warm patina
of an hand-rubbed antique. Let's also wish
for a surface which can be quickly and
easily repaired, and is water and alcohol
resistant. When we combine old-fash-
ioned techniques with modern coatings,
our wishes are likely to be granted.

I will describe techniques which pene-
trate the wood's surface as opposed to the
more difficult, and often unsatisfactory,
surface coatings such as lacquers and var-
nishes. Our goal is to protect the surface
from water damage, natural aging, abra-
sion, and dirt, while enhancing its natural
beauty. These finishes are designed to be
applied clear or over stains. If you have
design considerations which require
painted or textured finishes, the follow-
ing suggestions are not for you, as they re-
quire an entirely different technique. Such
coverings are specialized and detailed ap-
plication instructions are usually provided
by the manufacturer.

Penchant for Penetrants

Penetrating finishes are easy to apply and
produce good results, making them the
choice of both amateurs and profession-
als. Relatively resistant to heat, water and
alcohol, they are easy to maintain and re-
pair. In addition, they tend to improve
with age.

Commercial penetrating finishes in-
clude Danish, linseed, and tung oils. They
penetrate the surface pores and harden to
provide a sealed upper layer which forms
a protective barrier. Because this layer is
part of the wood structure, it will not chip
or flake. You can easily repair it by apply-
ing water or steam, and then retreating
with the penetrating finish. With brisk
buffing, many of these finishes polymerize
to increase their protection.
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Since the wood's top layer becomes the
finished surface, its preparation is very im-
portant. Be certain you remove any traces
of glue, oil, or dirt. I normally use a finer
grade of sandpaper than for applying a sur-
face coating which, for hardwoods, means
400 grit. You can remove the fine residual
hairs {(which tend to clog the surface pores)
with a scraper, and the finish will appear
deeper. The final surface will be smooth
and professional looking, and you won't
have the worries of brush marks, runs, lap
overs, and dust accumulation.

Prepared oil finishes are the easiest to
use but also the most expensive. The best
known is Watco Danish Oil, which is
available in either clear or a variety of
mixed-in stains. The finish becomes part
of the wood, so you don't have the mess
associated with stained coatings.

If your enclosure is made from an open-
pored wood such as oak, you should first
apply a coat of paste filler. I then apply
a very thick coat of Watco and allow it to
set overnight. This leaves a thick, gummy
base on the surface, to which I apply a sec-
ond coat. Within a few minutes, I wet rub
it with the same grit of wet-or-dry sand-
paper as I used to prepare the surface. I
briskly sand with the grain, wiping off any
excess with a piece of scrap wool cloth,
and let it dry completely. I then repeat this
procedure using 4/0 steel wool.

If you wish a more durable surface, you
may apply a fourth or even a fifth coat.
For a higher gloss, brush on a layer of
2- or 3-b. cut shellac as the last coat. Let
this dry until it becomes sticky, then im-
mediately rub it out with 3/0 steel wool.
It is important to remove all the shellac
from the surface, otherwise you'll have
a real mess.

Grain of Truth

Linseed oil, made from flaxseed, is an old
favorite. To ensure it will harden, you
must mix it with turpentine, usually in
a one-to-one ratio. Allow the first coat to
dry overnight, then apply the second coat
with wet-or-dry 600-grit sandpaper, tak-
ing care to go with the grain. After this has
thoroughly dried, apply the last coat.

When it becomes tacky, rub it against the
grain with a piece of coarse cloth. Wipe
off any excess with a clean cloth. For a
shinier surface, you can sprinkle on a bit
of rottenstone and, with a felt pad, polish
it with the grain.

Another favorite finish is tung oil, also
called nut, China nut, or China wood.
This natural oil is made from tung tree
nuts, and can be polymerized into a hard,
durable surface. At about $20/quart it is
also very expensive, so it is usually mixed
with other less-expensive ingredients. Suc-
cessive coats of these mixtures will pro-
duce a high-gloss finish.

Cooking the tung oil modifies it for a
harder, glossier surface. A tung-oil sealer
which contains about 20% cooked oil is
often used for first coats, and acts as a
base for other tung oil mixtures. You can
produce almost any desired gloss by
changing the amount of tung oil. For a vir-
tually flat, low-gloss finish, use a mixture
of about one-fourth cooked tung oil
blended into a base of equal parts linseed
oil and turpentine. Increasing the amount
to 35% or so will result in a medium-
luster finish; high-gloss finishes are pro-
duced at about 50%.

Be warned that mixtures with high tung
oil concentrations are difficult to apply.
They must be used while still in the fluid
stage, otherwise lap marks and uneven-
ness will show in the finish. The secret
is multiple thin coats applied with con-
siderable {normally, longer than 15 min-
utes) hard rubbing.

Test of Time

A penetrating finish which has worked
very well for me over the years has ac-
tually been in use since before 1600. To
make it, put boiled linseed oil in the top
of a double boiler and heat it to the 150°F
range. Grate beeswax into the oil, stirring
constantly, until it is supersaturated (the
mixture should form a thick paste when
cool). Apply the finish while it is hot. You
can wear dishwashing gloves, but keep
the mixture in the double boiler as hot as
your hands can tolerate.

Be very careful: you are dealing with




a combustible mixture. Don't use this
method in a confined area! Use an appli-
ance such as an electric hot plate which
allows you to set the temperature.

For the first coat, apply an over-gener-
ous amount and let it set for about five
minutes. With a coarse cloth, rub in the
direction of the grain. When this has thor-
oughly dried, apply another coat and im-
mediately rub it out. Drying time will
depend upon the weather; with high hu-
midity, it could take several days.

Try to keep the surface as warm as pos-
sible via friction. Fifteen minutes of rub-
bing is the minimum for all surfaces. You
can't over-do it. Apply two or three more
coats in the same manner. Between coats,
sand with worn, very fine sandpaper, say
600 grit. Buff the last coat with a lamb's
wool pad. Circular pads that mount in the
chuck of an electric hand drill are perfect
for polishing.

Another favorite finish was given to me
by Sam Maloof, who recommends a mix-
ture of equal parts pure tung oil, boiled
linseed oil, and a high-grade polyure-
thane. Apply it as you would the linseed
oil and beeswax mixture, with the gloss
determined by your choice of polyure-

thane. I often apply seven or eight coats |

before reaching the point of diminishing
returns, where additional coats result in
no improvement.

With any of the penetrating finishes, I
advise applying a new coat every month
or two for the first year, and once a year
thereafter. If you must polish your enclo-
sure, use only lemon oil, preferably one
that doesn’t contain a solvent. If you wipe
off any excess oil and buff, you shouldn't
have a problem with wax buildup.

Penetrating finishes are sensitive to ox-
idation and require special attention for
storage. Some people place marbles or
clean stones in the storage cans to de-
crease the amount of trapped air. I find
that collapsible plastic containers offer
more control over the amount of air trap-
ped in the jug.

One last word of warning: the used rags
will spontaneously combust and are a
major fire hazard. Store or dispose of
them in an airtight container with a min-
imum of trapped oxygen. Some people
put the used rags in a pail full of water.
Just keep in mind that the water is no
longer potable!

If you should have a

TECHNICAL QUERY...

about an article appearing in this magazine,
write it clearly, leaving space for a reply and

When it comes to speaker
stuffing choose a natural

Wool

—unequalled natural sound absorption qualities
—Iloose batting form makes density control easy

—currently specified in a top-of-the-line speaker |

Now you can use nature's most versatile fiber

Send $5.00 for 4 oz. sample or $30.00 for 5 pounds
(all U.S. shipping charges paid)

to:

R.H. Lindsay Company
Dept. S P.O. Box 218
Boston, MA 02124
Tel: (617) 288-1155 Fax: (617) 288-1050

referencing the magazine, the article and the |

page about which you are inquiring. Enclose
a self-addressed stamped envelope and send
these to Speaker Builder, PO Box 494, Peter-
borough, NH 03458,
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SOURCES RESCINDED

In the 3/93 issue of SB, we published an
article on "'Speaker Enclosure Screws'’ by
Robert Spear and Alex Thornhill. It has
come to our attention that several of the
addresses and phone numbers provided
for the suppliers in that article are incor-
rect. The correct information is:

Equality Screw Co.
PO Box 1645

El Cajon, CA 92022
{800) 854-2886
FAX {619) 440-3979

Osmose Wood Preserving Co.
PO Drawer O

Griffin, GA 30224

(800) 241-0240

VSI
Stanton, CA 90680
{714) 891-8400

The address for John Wagner & Assoc. is
also incorrect, but that company could
not be reached and is believed to be out
of business.

We apologize for any inconvenience
this has caused.

DEAR SB READERS

The time has come for this speaker writer
to move on; I am going to be doing some
loudspeaker reviewing and other editorial
work for The Audio Critic {and will con-
tinue to appear occasionally in the Boston
Audio Society Speaker). So this note is just
a way to say goodbye officially to all of
you, and to repeat what an honor it's
been to appear in such distinguished com-
pany and before such an accomplished
readership.

For the last two years in these pages
I've been analyzing basic properties of
loudspeaker and room behavior which
govern playback sound: boundary aug-
mentation below 500Hz, horizontal radia-
tion above 500Hz. Hearing from some of
you on these subjects through letters, in
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private correspondence, and via the In-
ternet has been stimulating and a real plea-
sure. | hope I have contributed in useful
fashion to the ongoing dialog about loud-
speaker performance. I thank you for
reading. And for the opportunity to meet
you in the first place, many thanks to Ed
Dell Jr. and his hardworking staff.

David Moran
Lincoln, MA 01733

ROCKFORD FILES

After reading the Rockford Kit Report by
Ray Alden (SB 4/93, p. 54), I called the
(800) number provided to get additional
information. I was promptly informed that
these kits had been discontinued some
time ago, and that plans and schematics
also were not available. The Rockford
BMR20 described in the Term-Pro Update
section has been discontinued as well.
It might be prudent to verify compo-
nent availability prior to publication. Sad

Glad you asked that!
Good ldea!

Youreally have some great ideas, so why
not share them with your fellow readers?
We love to receive typed letters (or even
better, a word processor file or output)
including clearly written comments and
questions. Not everyone's penmanship
is easily discernible—please don’t make
us guess.

If you are responding to a previously
published letter or article, please identify
it by author; it helps us research and get
the answers or comments you seek. In
addition, please include your full name
and address on your letter in case we need
to contact you (and your envelope goes
south).

Direct your comments, questions, and
concerns to Speaker Builder, PO Box 494,
Peterborough, NH 03458-0494.

One more thing. . .a SASE always puts

your letter on the top of the pile.

to say, the entire report should have re-
mained an unpublished manuscript.

James M. Annal
Evergreen Park, IL 60642

REFORMED
REFERENCE

Reference #6 in Randy Parker's article,
"The Prism V Satellite/]BL Subwoofer"’
(SB 4/93, p. 27), is incorrect. There is no
such article as '"New Lows in Home-Built
Subwoofers’’ in the August 1985 issue of
Audio. Could someone please provide the
correct reference?

Phil Biehl
Tigard, OR 97223

Randy Parker responds:
I'm sorry for the confusion; the article reference

contains a typo—mine, not SB's. It should state the
August 1983 issue of Audio.

EQUATIONAL QUERY

Referring to Table 6 in Bruce Hermann's
article, A Sixth-Order T/S Subwoofer
Design'' (SB 3/93, p. 16}, what are fy, fm
and f;, and how are fsg, Qmss, Qkss,
Qrss, h and Q; derived from them?
Thanks for your help.

John Elliott
Pocomoke, MD 21851

Bruce Hermann responds:

The Thiele/Small model for a speaker in a vented
box predicts that the woofer impedance, as a func-
tion of frequency, will be modified from what it
was in free air. Instead of finding a single imped-
ance peak at the free-air resonance, you will find
two peaks when the speaker is placed in a vented
box. The parameters defined: f; is the measured
frequency of the lower peak; fy is the frequency
of the higher; fa is the frequency of the imped-
ance minimum between the two peaks; and Rp



is the impedance at the minimum frequency. The
value of Ras must be greater than the voice coil’s
DC resistance R, otherwise you will have a prob-
lem with Equation 5.

The free-air and vented-box measurements, along
with the relationships derived from the T/S model,
allow you to compute the entries in the remain-
ing columns of Table 6. My notes indicate I used
fs = 19, Qms = 14, Qes = 0.32 for the free-
air values, and 1.33 for the ratio of Ras to Rg, in-
stead of the average values mentioned in the article
(p- 23). For more details, refer to the discussion
by Robert M. Bullock in "Fine Points of Vented
Speaker Design' (SB 2/81, p. 18).

The equations are:

fofu

fsg = — 1
sB » {1
(2}
Omss = fsQms Qkss = {sQes Qrss = fsQrs
fsg fSB SB
ho= fM (3)
fsn
o = (fu? = fn?) (fm? - f1?) @)
fn?fL?
h 1 1
Qi = — - (5)
o Rm Qwmss
Qesa Re 1
E

If you are interested in a mathematical deriva-
tion of these equations, see the articles by Small
which appeared in the JAES (references 10-18 in
my article).

ON IMPULSE

G.R. Koonce raises the issue of impulse
testing loudspeakers (‘'Matters of Im-
port,”” SB 3/93, p. 66). Specifically, he
states: ''I thought it was accepted that im-
pulse testing does not yield results which
agree with other classical approaches."

My experience has been that for audio
purposes this is the very strength of im-
pulse testing. When I became interested
in audio twenty years ago, one of my first
observations was that music on a scope
bore no resemblance whatever to the
steady-state test signals usually employed.

Equally, the musical realism {for want
of a better term) from audio equipment
bore similarly scant resemblance to test
results. While the real turkeys can be
spotted by such measurements, it takes
a wide bandwidth, wide dynamic range,
and asymmetric waveform to sort out the
successes. Music is a very convenient ex-
ample of such a waveform, but it can be
somewhat elusive in trying to identify
specific design attributes.

Impulses are convenient measuring sig-
nals which provoke the kind of behavior
seen with music. The results of impulse
testing with exploding wire alerted A.R.
Bailey to the benefits of his ""Nonresonant
Loudspeaker Enclosure Design,”" pop-
ularly known as transmission-line enclo-
sures (Wireless World, October 1965). Mr.
Koonce also states: ''The speaker system
(drivers or crossover components) may
behave in some nonlinear fashion which
is not corrected for.”

Speaker systems will behave in a non-
linear fashion, which we should try to
identify and rectify as far as possible. For
testing purposes, the only bandwidth

limitation should be that of the best
sources: 4-20kHz digital and 15-30kHz
analog. Unfortunately, most speakers still
have a long way to go before we can com-
fortably describe their output as an ac-
curate translation of their electrical input,
but it can be very interesting and enter-
taining getting there.

Mark Wheeler
Littleover, Derby, England

Contributing Editor G.R. Koonce responds:

Let me first apologize for my rather confusing let-
ter published in SB 3/93 (p. 66). It was edited from
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and 4 ohm respectively.

systems capacity.

dome tweeter.

us directly.
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HORN DOME TWEETERS
The Peerless 811647 and 811655 are horn dome tweeters in 8 ohm

Peerless’ horn dome tweeters are especially recommendable for
use in power systems, where they ensure full exploitation of the

Special features of 811647 and 811655:

* Combines the high sensitivity of horn speakers
with the smooth response of dome tweeters.
*» Replaceable self-centering dome assembly.

Due to the hom of these dome tweeters it is possible to combine the
high sensitivity of a horn speaker with the smooth response of a

Peerless’ horn dome tweeters are especially suitable for boxes,
where a high output is required.

For a catalog of our entire line of speakers including the horn dome
tweeter please respond to the Reader Service # below or contact

PEERLESS OF AMERICA, INC.
800 W. Central Road, Mt. Prospect, IL. 60056
Phone: 708-394-9678 FAX: 708-394-5952

Reader Service #20
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a personal communication with the editor and in-
tended to be constructive to IMP. I had no inten-
tion of putting Stereophile in the Sonar transducer
testing business, and I apologize to them for the
letter's reading.

Mr. Wheeler and [ are more in agreement than
his letter would indicate. Our disagreement lies in
the use of the word “impulse,” so I will instead
use the term “transient testing,” with which I have
no problem. My objection, and I think that of
others, is with “‘unit impulse’ testing (i.e., using
a very sharp test pulse that in theory covers in-
finite bandwidth). I do not think it wise to evaluate
a speaker system with a test signal that may cause
linearity problems in the crossover or drivers due
to the inability to handle frequencies in the mega-
hertz range.

IMP uses a rectangular test pulse for cost reasons.

I believe the more expensive transient testers have
gone to other test pulse shapes, such as maximum
length sequences or gated sinusoids. I totally agree
with Mr. Wheeler that music is transient in nature,
and any testing which shows a system's inability
to handle music signals is valuable.

[ totally support Bill Waslo's efforts and can hap-
pily say that I am using IMP in my present testing.
After 30-plus years of doing something one way,
changing to IMP was not an easy decision. Also,
while kit building was once a beloved hobby, old
eyes and lowered hand coordination now make it
a real challenge. I proceeded slowly and IMP
worked when completed, so don't let its assembly
deter you. My major problem was finding a port
board such that my computer would recognize a
second parallel port.

My test amplifier does not contain a volume con-
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PULSE EDGES
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FIGURE 1: IMP output circuit schematic.

trol, so I added one to IMP to allow adjusting the
output pulse level. In accordance with Mr. Waslo’s
recommendation in his response to my letter, I have
limited the test pulse bandwidth. Figure 1 shows
the schematic for the output circuit I am using in
my IMP. The switch is placed in fast when using
the higher-rate test pulse and in slow for the lower
rate. The first-order filters limit the test signal band-
width and also impose a slew rate limit on the pulse,
something I feel is vital to ensure proper testing
and which has worked out well.

Mr. Waslo has stated to me that leaving IMP con-
nected to the printer port while it is not powered
up causes no problem. Regarding whether it is safe
to plug/unplug the mike while IMP is powered up,
as it applies a 2V bias, he again stated that this is
not a problem. He warns, however, that plugging
in a self-powered mike which could produce an
input transient approaching 5V could latch up the
CMOS amplifier and is to be avoided.
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If anyone believes that producing acceptable test
performance with a transient tester such as IMP
ensures the speaker system will perform properly
with music, I have already demonstrated this is un-
true. I used IMP to test a waveguide system and
finally produced test results agreeing very well with
the system's predicted response. When the wave-
guide was inserted in a real system and music
played, however, the results were terrible. I believe
I have located the problem by using “old" test
methods ({pink noise and RTA} and am working on
a cure. Perhaps if I had somewhat more experience
with transient test techniques, I would have spot-
ted the problem earlier.

[ have also used IMP to tune vented-box systems,
develop zobels for drivers, and evaluate finished
closed-box systems. IMP is much quicker than my
older, steady-state test techniques in all these areas,
and the agreement between them has been very
good. IMP is indeed a valuable test tool, but, like
any other tool, it will not guarantee a successful
speaker system. Your ears should be the final test.

In summary, IMP is a spectacular buy for $249.
It works as advertised and the software is excellent.
{(While I have some nitpicks in this area, I have
not located anything to date I could classify as a
bug.) [ recommend bandlimiting the test signal on
IMP or any other transient tester. Finally, it is possi-
ble for a speaker system to test well on IMP and
still not perform acceptably with real music. I be-
lieve Mr. Wheeler and I are really in agreement.

Bill Waslo responds:

While I am obviously partial to impulse testing,

it has not been my experience that it gives results |

which disagree markedly with classical approaches
(other than the greater amount of information ob-
tainable when time behavior, phase, and magnitude
are all determined). When differences show up, the
trouble is usually methodology. The theory presents
no problem: frequency response is the Fourier
Transform of impulse response—there's no sleight
of hand here.

True, a large impulse could conceivably excite
large- rather than small-signal behavior in a quick
driver or panel, but so could a sine wave or pink
noise signal if applied at too high a level. No tool
works well when used improperly. In addition, the
continuous signals can lead to confusion and mea-
surement error from echo contamination, a prob-
lem which the use of impulse testing can elegantly
avoid or include as the operator desires.

A potential problem exists in separating the ef-
fects of linear frequency response from nonlinear
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distortion in the data with impulse testing {along
with most classical methods). I have not found this
effect to be very problematical, and it is easily in-
vestigated by varying the stimulus level and check-
ing for response changes. The MLS variation on
impulse response acquisition also provides a good
measure of additional distortion immunity.

I agree that a good speaker should be able to do
as well on an impulse as on a sine-wave test. With
good-quality components and a properly conducted
measurement, there should be little difference ex-
cept in the cost and time expenditure.

IN YOUR PHASE

In his article "'A Bi-Structural Enclosure’’
{SB 3/93, p.10), David Davenport men-
tions that when the woofers are mounted
face-to-face, the outside driver is wired
out of phase. Does it make any difference
which driver is so wired?

Chuck Cocci
Dedham, MA 02026

Contributing Editor David Davenport responds:

Which of the two face-to-face drivers is wired out
of phase does make a difference, as this determines
the phase {or polarity) of the compound pair with
respect to the phase of the drivers in the main

speakers. The importance of the relative phase be-
tween different speakers in a system is manifested
in the smoothness of the sound transition between
those speakers. Other factors involved include place-
ment and acoustic environment. You might experi-
ment with reversing the subwoofer’s phase to see
if this makes a difference in the resultant sound.

BOX DESIGN

I have an idea for a valid and useful band-
pass box design. Rather than use rear-
sealed and front-vented volumes, replace
the vent with a passive radiator. The ad-
vantages would include: filtering of above-
band peaks; elimination of removable
panel for woofer access {using a PR of
greater diameter than the woofer) which
would result in easier and more rigid con-
struction; avoidance of long ports in small
volumes.

Unfortunately, my understanding of
box design is incomplete. I am unable to
model the idea because I believe a passive
radiator to be mathematically identical to
a port that results in the same fp. I am
told this is incorrect. If someone could
model this box type, it could prove quite
useful. Of course, if the same f hypoth-
esis is valid, no new model is necessary.

I also have a practical question regard-

—[]

L ———
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PHYTHM

( High performance two way, three driver floor standing

/ loudspeaker system featuring:

+ SCAN-SPEAK D2905 1" Fabric Dome
Tweeter.

« Dual SCAN-SPEAK 18W/8544 7" Kevlar®
Woofers.

+ 10 AWG Music Coll Hex-Laid Inductors.
+ SPRAGUE High Frequency Metallized
Polypropylene Film Capacitors bypassed with

1 uF Ultra-CAP Capacitors.

OHMITE Precision Power Resistors

All crossover components hand matched to 1%.

* QB3 Partition Vented, Aperiodically Braced
Cabinet with 2%" Composite Front and Rear.

| + Sand-Filled lower chamber.

» Crossover is externally housed in its own cabinet
and connected via a dedicated cable.

* Available as a Woodworker's Kit, with pre-
veneered cabinet flats, or as a Complete Kit.

For a complementary copy of our complete catalog, including drivers,
crossover components, accessories, and all 10 of our High
Performance Loudspeaker Kits, please give us a call or drop us a line.

North Creek Music Systems
Route 8, PO Box 500, Speculator, NY 12164
Voice/Fax (518) $48-3623.
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ing tuning such a box. How would one
tune (i.e., add mass to) the PR in the final
bandpass box? It would detract from the
technique’s usefulness to be forced to
make a test box of equal volume to the
front chamber.

Jason Aronowitz
Douglaston, NY 11363

Contributing Editor Robert Bullock responds:

Your suggestion of a rear closed-box and front
passive-radiator-box bandpass system is one of the
options included in my modeling program Band-
pass BOXMODEL. (Available from Old Colony
Sound Lab, SOF-BPB1B5G, $50—FEd.)

I have used this model in attempting to design
such a system with a reasonable looking response
curve, but as yet have been unsuccessful. The
system is complicated enough so that it is by no
means clear what the relationship between the
parameters should be. The model cannot be suffi-
ciently simplified without losing some essential
design elements.

I suggest you try your hand at it. You may have
better luck than I did.

KID STUFF

I wholeheartedly agree with Fred Jan-
osky's guest editorial (SB 2/93), in which
our youth seem to desire only entertain-
ment, with little motivation to learn. But
we can help.

Christmas presents are a good example.
Not only are the prices of toys outrageous,
but their lifespan is ephemeral. I have
decided not to purchase toys any more.
Instead, I gave an older nephew a set of
wrenches. He was so happy with them
that he assembled and disassembled his

bicycle several times. I purchased a robot
kit from Nuts and Volts magazine for my
son, which required electrical and me-
chanical assembly. He later thanked me
for the best gift he has ever received.

I have given others inexpensive mul-
timeters, intercom kits, tool sets, and AM/
FM radio kits. True, not every child will
appreciate such gifts, but in my experi-
ence, most of the time kids are delighted
to own something "'real.” When I do
chores around the house, I usually ask
my ten-year old for his tools.

I would advise fellow builders to allow
children to help in their next project.
With adult supervision, older kids can
learn the joys of woodworking. Smaller
children can help with trivial chores, like
sorting out screws or electrical com-
ponents, being a "'third hand"’ during sol-
dering, stuffing cabinets, and the like.
True, it may slow your project somewhat,
but the proud "I helped” look on your
child’s face provides a satisfaction second
to none. And you know that the young-
ster is now addicted to the adventure of
learning and being creative, not to a mind-
numbing video game.

Fernando Garcia
Richardson, TX 75044

SORCERER'S
APPRENTICE

David Davenport’s article ''A Bi-Struc-
tural Enclosure’’ (SB 3/93, p. 10) gave me
many new ideas for building a subwoofer
and offered some building techniques I
had not previously encountered. While I
enjoyed all three designs, as an amateur,

I would probably find transmission-line
enclosures difficult to build.

One of my major concerns is the actual
crossover from a subwoofer/satellite sys-
tem. As a hypothetical situation, let's say
that my woofer's impedance is 4Q and my
satellite’s is 8Q. Let's also say that I am
running my speakers through an inte-
grated amplifier, and that my crossover
must be passive. Lastly, my integrated
amp is rated at 100W into 8Q.

If my subwoofer/satellite is hooked up
parallel so the speaker’s impedance is
around 2.6Q, this could destroy my amp
by drawing too much current. How can
I remedy the situation and achieve a total
speaker impedance between 6 and 807 It
seems that neither a series nor a parallel
circuit will help. Could a 2.6Q speaker
be transformed into 8Q through some
electronic wizardry?

Finally, is it possible to purchase an en-
tire crossover network? If so, who would
carry it?

Paul Nemec
Highland Hts., OH 44143

Contributing Editor David Davenport responds:

The concept behind combining several speakers into
a system is the same whether the driver handling
the lowest frequencies is mounted in the same en-
closure with the other drivers, or whether it is
mounted in a separate enclosure and called a "'sub-
woofer.”” No wizardry is involved—just sound
technical principles.

A properly designed passive crossover will meet
your requirements. Don't worry about combining
the separate driver impedances; part of the cross-
over's job is to isolate the drivers from each other.
Unfortunately, the 'one-size-fits-all” crossovers
which are occasionally available via mail order are
rarely adequate to a specific situation. To do the

Put SpeakEasy De5|gners to Work for You. ==

creative audio software tools
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LOW FREQUENCY DESIGNER 3.0

State of the art loudspeaker modeling.

FILTER DESIGNER 1.5

Flexible passive and active filter design.

CALL TODAY FOR A FREE DEMO DISK TEL: 617-969-1460 FAX: 617-969-5833

Newton MA 01258 USA

Speakkasy 46 Cook St.,
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job right, you will need to custom design your
OWN Crossover.

Fortunately, plenty of literature is available to
help you, especially The Loudspeaker Design Cook-
book for starters. Several reviews in SB showing
passive crossovers for subwoofers can also give you
an idea of what's involved: my Focal SW35 sub-
woofer review in SB 1/87 {p. 42); and Gary Galo's
review of the Audio Concepts Sub-1 subwoofer in
SB 3/91 {p. 51). High-quality capacitors of the size
you will need are very expensive, and inexpensive
ones will audibly degrade the sound. This might
be one of the factors which led Gary Galo to pro-
pose his bi-amplified alternative for the Sub-1 cross-
over ("'Bi-Amping the Sapphire 11 Sub-1 System,”
SB 3192, p. 24).

In any event, you are now where all of us 'old
timers'’ were when we started in this hobby. I en-
courage you to jump in with both feet and have
fun learning as you go.

RIDING THE WAVES

During correspondence with Bill Schwefel
concerning his ‘'Korean Wonders'' (SB
3/93, p. 65}, he offered the hypothesis that
the "'low coloration'’ we observed in the
Isobarik-designed woofers was due to the
extent to which the second woofer pre-
vented the back wave from exiting the
box. I proposed that a test of this hypoth-
esis would be "a transmission-line Iso-
barik design, which should show little or
no improvement over the single speaker
design, since the back wave is absorbed
in the line.” Bill replied as follows:
"Your hypothesis about a transmission-
line Isobarik peaked [sic] my interest and
I decided to conduct a simple experiment.
I found a 6’ section of 4” PVC pipe. . .and
bolted a 4” Radio Shack driver (40-1022A)
to one end (Photo 1). I stuffed the line

PHOTO 1: PVC pipe with Radio Shack
driver.

with Polyester fiberfill at a rate of 0.5
lb./ft.” Then I mounted another Radio
Shack 4” driver (40-1022B} in a small 157
in.® VAS test box. I hooked both woofers
to a temporary crossover and patched in
a 1” tweeter, then sat back for some com-
parative listening.

I arranged the wiring so I could quickly
switch from one woofer to the other and
back again. I also varied the amount of
polyester f1berf111 in the sealed box from
zero to 1 Ib./ft.* Finally, I removed the
driver from the sealed box and did a com-
parison of the transmission-line single
to a transmission-line Isobarik. Here are
my conclusions.

1. The least colored sound, with solid
bass fundamentals and little overhang,
came from a single woofer mounted in a
6’ PVC transmission line.

2. The Isobarik in a sealed box sounded

less colored than the single woofer in a
sealed box, but it was somewhat more col-
ored or boxy sounding in a direct com-
parison to the single woofer in a 6’ PVC
transmission line.

3. The insertion of damping material
in the sealed-Isobarik system reduced this
coloration somewhat, but could not elim-
inate it in the way that the transmission
line could.

4. Insertion of damping material in the
sealed-single-woofer system reduced box
coloration to a greater degree than inser-
tion of the same amount of damping
material in the sealed-Isobarik system.
(This suggests that the inner woofer iso-
lates the outer woofer from box-induced
coloration).

I was not expecting the above conclu-
sions. The clear winner of my tests was
the transmission line. The only problem
is that transmission lines tend to be much
larger and longer than the other formats.

The other conclusion is that with any
speaker system, despite design type or
cost, the best sound will result when you
lose the rear wave entirely. Yet the only
way that I can think of doing this would
be to cut driver holes in the exterior walls
of your home and then let the rear wave
shoot off toward infinity. Building trans-
mission lines and Isobarik systems are
currently the only practical way around
these problems."

Alan P. Towbin
Bethany, CT 06524

FOCAL POINTS

I recently noticed Focal's ''dual-voice-
coil’’ technique for extending frequency

The Speaker.Deéign Toolbox.
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CANADIAN
SPEAKER

BUILDERS

Free Speaker
and Accessories
Catalog. Call or

Write Today.

PHILIPS ) PiIONEER
... PLUS MANY OTHERS
COMPONENTS
DIRECT MAIL ORDER

638 COLBY DR., WATERLOO,
ONT. N2V 1A2

PHONE: (519) 884 - 1140

CANADA ONLY PLEASE.
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NEW BOOKS!

Edwin H. Armstrong:
Operating Features of
the Audion
First published in 1917, the essay first ap-
peared in the Journal of the New York Acad-
emy of Sciences. Reprinted as a 32-page,
illustrated pamphlet, it is reproduced in fac-
simile from the original. Major Armstrong
was the inventor of the superheterodyne cir-
cuit, FM broadcasting, and dozens of other
major engineering designs. This booklet con-
tains the very first authoritative report on the
triode vacuum tube's capabilities.
BKAA26 $6.95
Mullard Circuits for
Audio Amplifiers
First published in 1959 by Mullard, one of
Britain's premier “valve" manufacturers, this
book is a complete guide to building eleven
power and control amps for a sound system
with vacuum tubes. A four-chapter tutorial
on sound quality is classic guidance on
achieving the best sound with tubes. A do-it-
yourself classic, with sheet metal diagrams,
parts lists, and performance data.
BKAA27 $16.95
=> MC, Visa, Check, Money Order
=> Shipping: $3 USA, $5 OTHER SURFACE,
$10 OTHER AIR

OLD COLONY SOUND LAB
PO BOX 243, Dept. SB3
Peterborough, NH 03458 USA

24-Hour Lines:
(603) 924-6371, (603) 924-6526
FAX (603) 924-9467
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response. It has apparently been around

since 1979, but I can't find any other in- |

formation regarding a design approach,
such as sealed or aperiodic enclosure vol-
umes, how or where to crossover, or even
how far the response can be extended in
the first place. This technique seems so
beautifully simple. With two coils work-
ing one driver and providing twice the
current, this would create much more
output {sensitivity) and require a much
louder tweeter.

I'd like to try a simple two-way, sealed
or periodic box, with a relatively small
driver, such as a 62" or a Focal 7”. Do
the standard T/S calculations for deter-
mining box volume, {3, and Qrs still ap-
ply with this technique? Can any dual-
voice-coil driver be used this way? My
skills and knowledge limit me to simple

designs, and I've always avoided vented |

designs due to their complexity.

Here in the Seattle area, the trend
among high-end audio dealers seems to
be two-way, vented, small-driver sys-
tems, without a subwoofer in sight.
They're simple and sound great. The ones
I have seen apparently do not employ
dual voice coils.

I'm also confused about the use of dual
drivers in one enclosure. I understand the
effect on sensitivity of series or parallel
wiring, but why can’t two drivers, in
phase, mounted closely together, yield a
lower response than a single driver?
Don't two 8” drivers approximate the
cone area of a 12", yet respond to tran-
sients faster? Or is this a misconception
that dates back to the sixties?

I've exhausted my resources of books
and periodicals and can't get any more

help from Focal. Any information will be |
| greatly appreciated.

Thomas M. Hanser
Kirkland, WA 98034 L)

Word of mouth helps us grow, and our
growth means a stronger publication that can
do more of the things that need doing in the
pursuit of better speaker systems. If you have
friends, associates, relatives or even enemies

| who share your enthusiasm for SB, either let

us send you prospectuses to pass along to
them or tell us their names and addresses,
and we will send the word along. THANKS.

POWER

AudiAmatenr

THE JOURNAL FOR AUDIOPHILE CRAFTS
The innovative, independent
audiophile journal for the thoughtful
and capable music lover

Audio Amateur’s articles deal with how
audio equipment works, as well as how
to build or modify it. Construction and
modification articles are plentiful, supply-
ing all needed parts, performance and
assembly details. Exceptionally high qual-
ity designs.

Audio Amateur offers a number of fea-
turesin eachissue that abound with useful
ideas. The Letters column is an open
forum for problem solving and informa-
tion interchange; Classic Circuitry
reprints schematics of state-of-the-art
gear—old and new; Audio Aids relates
readers’ experience with simple modifica-
tions to equipment and construction
techniques. We also feature many useful
and practical hi-fi accessories you can
build to further your audio enjoyment.

For a small investment you can make your
music system sound better—very prob-
ably a lot better.

AUOIO AMATEUR

(] Two years (8 issues) $35
[J One year (4 issues) $20

Canada add $4 per year postage.
Remit in US § drawn on a US bank.

NAME

STREET & NO

CITy

STATE o zP

MC ORVISA EXP

AUDIO AMATEUR PUBLICATIONS, INC.
PO Box 576, Dept. B93
Peterborough, NH 03458-0576
(603) 924-9464 FAX: (603) 924-9467

Answering machine for credit card orders only:
before 9:00 a.m., after 4:00 p.m. and weekends.
Have all information plus MC/VISA available.




VOICE i COIL

The Newsletter
for the
Loudspeaker Industry

Voice Coil, the monthly 4 page news-
letter for loudspeaker people, is now
four years old. Most experts agree
editor Vance Dickason is a world class
authority on the technology and ex-
ploring the significant news and ad-
vances which are vital to the loud-
speaker industry.

Reliable, practical information about
the major changes in the loudspeaker
industry is the primary priority. Voéce
Coil is a collection of information
from and about loudspeaker and pe-
ripherals manufacturers. It represents
the most up-to-date information and
developments in the industry—FAST.
Each issue features new products, new
patents, product reports, reviews of all
the new computer aided design and
test software, meeting highlights and
much more.

It will be the very rare issue where you
won't find something you didn’t know.

(J Yes, start my subscription to
VOICE COIL

[ Two years @ $90 (24 issues)

[ One year @ $50 (12 issues)

Romit In US $ drawn on 3 US bank.

NAME

COMPANY

STREET & NO.

cITY

STATE 2tP

MCORVISA EXP

VOICE COIL
PO Box 176, Dept. B93
Peterborough, NH 03458-0176
(603) 924-9464 FAX: (603) 924-9467
Answering machine for credit card orders only:

before 9:00 a.m., after 4:00 p.m. and weekends
Have all information plus MC/VISA available.
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Education
continued from page 9

| readers. And this is only a small sample

of do-it-yourself publishing and business

outside our increasingly effete, helpless |

country.

Any engineered design is only validated |

when it is built. Building any kind of de-
vice with your own two hands is highly
educational—and glorious as well. The
leaders of this new effort could do worse
than to start with getting engineering's
brains and hands back in touch with each
other.—E.T.D.

*If you have suggestions to share with those spear-
heading this laudable Wiley effort, send them to S.
Spilka, John Wiley & Sons, 605 Third Ave., New York
NY 10158-0012, or FAX them to {212) 983-0529.

e — e —————]
Software Report
continued from page 57

discover some "glitches” (somewhere be-
tween a nitpick and a bug) and these will
be addressed. With nearly 500 copies on the
market, I must say that I have yet to hear
of most of Mr. Koonce’s issues. {Oh, for the
day of bug-free computer programs. |

As for decimal place values, we felt the
""1.25234 ft.>" type of accuracy is a ridicu-

lous approach, since speaker design is often |

a "10%" science. Driver-to-driver parameter

values are typically +3% off the assembly |

line, and, once you model the resulting per-
formance effects, these differences are usu-
ally heavily masked, if not inaudible, doing
A-B listening tests.

Regarding our software routines, these are
very much protected by both the Bosch Cor-

| poration and our code writer, so I cannot

expose the performance in good faith. We
are planning an upgrade including things
such as displacement-limited power and
variable "'S" values for bandpass boxes. Our

| polled users in the beginning stage were in-

itially fearful of such features but eventually
changed their minds.

I could go on and on here, but I hope I have
emphasized the use of Blaubox as a ""Swiss
Army knife'’ and not a "'mainframe-driven
medical laser.’ They each have their place.

»

This publication
is available

in microform

from University

Microfilms

International.

Call toll-free 800-521-3044. In Michigan,

Alaska and Hawaii call collect 313-761-4700. Or

mail i mqmr;oe University Microfilms International,
b Roed, Ann Arbor, Ml 48108.
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2401 Hwy. 287 N.
Mansfield, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide
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PLUS FREE

SALE!

ADHESIVE!

MARKERFOAM™ACOUSTIC FOAM
P ¥4 = § GIANT54"x54"

[ Immediate Shipping |
Reg. $29.95 Now $19.99 » 3" Reg.
sasssmmw KILL NOISE QUICK!
Ezmnmm Blue or gm&m&’.&m for studios.
Markerfoam offers best value, looks protessionat & is proven in studios

worldwide. Request Foam-Buyers Guide/Catalog, specs & free samples
today. VISA, MC, AMEX, COD, PO's, QUANTITY DISCOUNTS.

,  MARKERTEK JUMBO
SOUND ABSORB BLANKETS

) Heavy-duty 72"x80° padded blankets
\absabsoundm\efevermeyrehunga
draped. Fabulous for stage, studio & field
use Top professional quality at a super
saver price! Weight' 6 bs. Black, $19.99.

MAR KERTEK BLADE TILES™
HIGH PERFORMANCE
LOW, LOW COST!
$3.49 per tile, 16x16x2"
America’s best acoustic tile
value, only from Markertek!
Charcoal. Also available 16x
16x3" as shown, $4.49 each

MARKERSTIK™ foam adhe-
sive. FREE with any Foam pur-
chase in this ad! Limited offer

‘ A $5.95 per tube value.

d2usE SONEX

USSR plus great prices
Get our FREE 149-page catalog
of over 6,000 exclusive and hard-
to-find supplies for audio & video.

800-522-2025 america's mostunique

FAX: 914-246-1757 catalog for audio & video!

ERTEK

New ﬁ.fﬁzf%“ tes \VIDEO SUPPLY
‘ Reader Service #10
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TRADE

PYLE DRIVERS! We are your prime source for the
over a hundred current models of PYLE woofers,
tweeters, midranges, and musical instrument speak-
ers. Price list on request. VISA/MC accepted. Dealer
inquiries? SPEAKER SMOP, 318 South Wahsatch,
Colorado Springs, CO 80903, (719) 475-2545. T6/93

EXCITING NEW COMPANY! SPEAKER SCULP-
TURE. Transmission lines. Remarkable designs, look
like sculptures, not speakers. Extraordinary sound.
Satisfaction gauranteed. For a brochure call: (914)
576-2896. Write: 2 Division St., New Rochelle, NY
10801. Buy direct/save! American made. T5/93

COMPLETE SPEAKER SYSTEMS AND KITS from
5" two-way to 12" three-way, sub-woofers, high-
definition systems. Oak, black piano, and texturelac
finishes. FACTORY DIRECT PRICING. SPEAKER-
WORLD TECHNOLOGY (510) 490-5842, FAX (510)
490-1961. T5/93

HAFLER HEADQUARTERS IN PENNSYLVANIA!
Featuring the highly-rated TransNova Power Ampli-
fiers (Stereophife Class B), new FET preamplifiers;
professional power amps with balanced inputs. Free
shipping. Call or write. AUDIO ARTS, RD 2, Wer-
nersville, PA 19565, (215) 693-6740. T3/94

Classified

MONARCHY DAC, $695 w/bal out, level 1 MOD,
$259 ($159 kit), Digital cable, $75, 2-way monitor w/
accuton tweeter, $1,795 ($1,195 kit), Room Acoustics
handbook, $14.95, MACH 1 ACOUSTICS, RR2 Box
334A, Wiiton, NH 03086, (603) 654-9826. T1/94

COMING SOON!

TC SOUNDS makes no-compromise drivers with linear
motor-structures  (underhung),  high—compliance  linear
mechanical systems, and stiff lightweight composite polymer
solid diaphragms. Individual T/S-parameters,
5.5",8",10%,12",15",18" call (619) 622-1212

ACT AUDIO GIVES GOOD SOUND! Computer
analysis of your listening room. Send SASE for de-
tails. ACT AUDIO, 619 Moon Clinton Rd., Coraopolis,
PA 15108. T4/94

ACT AUDIO COMPUTER SYSTEMS. Custom con-
figurations for your design needs. Lowest Prices. Ship
anywhere in USA. Send your wish list, we send quote
ACT AUDIO COMPUTER SYSTEMS, 619 Moon
Clinton Rd., Coraopolis, PA 15108, FAX (412) 264-
0677. T4/94

ALL SPEAKERS RE-CONED. New 12" woofers $36,
wire, grills, headphones, warranty repairs, more! Nice
prices, free catalog, TRI-STATE LOUDSPEAKER
(412) 375-9203. T5/93

FOR SALE

JBL 2235H 15" woofers, three hours use, with orig-
inal boxes, $295/pr. Dynaudio Variovents, $25/four.
(503) 343-1413.

Two pairs Accuton C2-11 tweeters, $90/ea.; two Audio
Control C-131, mono, equalizers ($529), $300/ea. All
in excellent condition. Leigh, (904) 378-7485.

Techron Tef system 12 Time Delay Spectrometry
(TDS) analyzer with software, manuals, and B&K 4007
calibrated studio mike (worth $1,000) included. This
is a state of the art speaker/room measurement
system! Paid over $11,000 five years ago. Asking
$3,495 for complete system. John Murphy, (619)
480-8961, M-F 8:00-5:00 PST.

SPEAKER BUILDER CLASSIFIED ORDER FORM

PLEASE PRINT IN CLEAR BLOCK LETTERS OR TYPE. SPELL OUT EACH WORD. NO ABBREVIATIONS.

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 2 23 24 25 2% 27 28 29 30
3 32 3 M 35 36 3 38 39 40
41 42 42 4 45 46 47 48 49 50
Q For Sale Q Wanted Q Trade, indicate number of insertions__

For Sale ads are to sell personal equipment or supplies. Wanted ads

are to find supplies, equipment or services. Both are "not for profit" ads

and will only run once unless they are resubmitted. Trade ads are for
any business or private party selling something for a profit.

Ad copy: A word is any collection of letters or numbers with a space
on either side. lllegible ads will be discarded.

Price: All ads are $1.00 per word. Deduct 5% on a 6X contract for Trade
ads. Ten dollar minimum per insertion. Payment must accompany ad.

No billing.

Subscribers receive free For sale and Wanted ads up to 50 words; .20
each additional word. Only one ad per category, per issue.

Please charge to my MasterCard/Visa:

CARD NUMBER

EXP. DATE

QCheck/Money Order Enclosed

Subscription Account Number: AD D D D D D D

NAME

COMPANY

STREET & NO

CIty

Please include your name, address and telephone number.
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Specification
QOverall Dimensions
Mounting Baffle Hole Diameter
Magnet System
Nominal Power Handling {Din)
Transient Power - 10ms

Voice Coil Diameter

Voice Coil Type/Former

“W114-S

Neodymium
Magnet
DPC Cone
4" Woofer

2118mm ({4.64") x 58mm({2.29")

295mm (3.75%)

Pot Type, Vented, Neodymium Magnet

150W

800W

54mm (2.125")
Hexatech Aluminium

Frequency Response 55-7000 Hz
FS - Resonant Frequency 65 Hz
Sensitivity TW/1m 87 dB
Z - Nominal impedance 8 oh:ns
RE - DC Resistance 5.6 ohms
LBM - Voice Coil Inductance @ 1kHz 0.47 mH
Magnetic Gap Width 1.25mm (0.050")
HE - Magnetic Gap Height 6mm (0.236")
Voice Coil Height 12mm (0.472")
X - Max. Linear Excursion 3mm
B - Flux Density 0.88T
BL Product (BXL) 6.75
Qms - Mechanical Q Factor 2.32
Qes - Electrical Q Factor 0.36
Q/T - Total Q Factor 0.31
Vas - Equivalent Cas Air Load 3.18 litres (0.113 cu. ft.}
MMS - Moving Mass 7.00gm
CcMS 807um/n

SD - Effective Cone/Dome Area
Cone/Dome Material
Nett Weight

53cm’ (20.86 sq. in.}

DPC (Damped Polymer Composite}

0.500 kg

Specifications given are as after at least 45 minutes of high power,

low frequency running, or 24 hours normal power operation.

The 114-S is the first of Morel’s new generation
of woofers, featuring a powerful Neodymium magnet
system which provides increased sensitivity, lower Qt
and reduced distortion. For a 4" driver it is unique in
having a large 54mm (2.125") diameter Hexatech
aluminium voice coil.

Benefits of this large voice coil diameter include
a very high power handling capacity and lack of sound
level compression. In addition, it allows the use
of a very shallow cone profile. Coupled with
the use of Damped Polymer Composite
cone material and a rubber surround,
this provides excellent dispersion
(off-axis response), resistance to
cone break-up {even at high sound
pressure levels) and lack of colouration

Frequency and phase response are
very flat, while the roll-off is very smooth.
The MW 114-S may be used either as a
bass-mid range in 2-way systems, or as a
mid-range in multi-way systems.

The vented magnet system is encased
within a steel chassis, which improves efficiency
and shields the magnet, virtually eliminating stray
magnetic fields. The MW 114-S is ideal not only for
high quality hi-fi, but also TV, video and surround-
sound applications.
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Four types of
Classified Advertising
are available in
Speaker Builder:

FOR SALE: For readers to sell
personal equipment or supplies.

WANTED: Help readers find
equipment or services.

TRADE: For any business or
private party selling equipment,
supplies or services for profit.

CLUBS: Aid readers in starting
a club or finding new members.
Specific guidelines apply to Club
advertising. Please write to the Ad
Department for terms. Don't for-
get, include a #10 self-addressed
stamped envelope.

PRICING
All advertising is $1.00 per word, $10
minimum per insertion. Deduct 5% for
a 4x contract. Please indicate number
of insertions. Payment MUST accom-
pany ad. No billing for word classified
advertising.

AD COPY

A word is any collection of letters or
numbers with a space on either side.
No abbreviations; please spell out all
words, Count words, not letters. Ad
copy should be clearly typed or
printed. Illegible ads will be discarded.

SUBSCRIBERS

Receive free For Sale, Wanted, and
Club advertising; 50 words maximum;
each additional word just $.20. Please
only one ad per category, per issue.

Please include your name, address,
and telephone number. If TRADE
please indicate number of insertions
on the ad. All free ads are run only
once, then discarded. Ad questions,
copy and copy changes cannot and will

Audio Concepts Sapphirell-Subl system, oak, mint,
with stands, boxes. manuals, $1.050, you pay ship-
ping. Jay (816) 785-5262.

EV 15" woofers, cast baskets, 44 from Klipschorns,
$150/pr; DB Systems active crossover, 800Hz, $150,
Precision Fidelity C7 preamp, near mint, $150; JBL
LE-85's. NOS, $375/pr.; Revox G36lll, very nice, orig-
inal $425; Sound Technology 1500A, with tapes, disk.
etc. BO. Chris (501) 664-8705.

Audio equipment for sale, call John Del Signore (518)
692-8282. Seck MKII-18 channel recording console
and power supply with case, $1,700. Whirlwind Cus-
tom 100’ Smoke, 18 channel, $200. Two Biamp
EO-230. 15 band, 23 octave. graphic equalizer
$200/ea. Three-way (4 Cabinet Design) P.A. system
set up for bi-amped operation. Passive L-R crossover
at 5K low crossover ability from 300-800Hz. Com-
ponents include: JBL 15" woofers. Audax 7" mids
and EV, ST-350 horn tweeters. Wide range response
from 35-20kHz with high definition and power han-
dling, $1.600.

Dynaudio D21, $40/pr.; D28 $50/pr.; D52 $60/pr.; D54
$70/pr.; JVC ribbon, $40/pr.. AR Partners 4" PP,
$60/pr., %" 3A, $40/pr.; 3% AR-11, $50/pr.; Morel
MDT-28, $40/pr.; Radio Shack 4" original 1022,
$20/pr.; VivaM10MD-39, $30/pr.; Peerless TP-165FG.
V2", $30/pr. Shipping extra, contact George, (216)
581-6707 (W), 5095 Boulder Creek Drive, Solon, OH
44139.

AR 10 pi speakers, $400; AR 3A bass drivers, (new)
$125/pr.; Advent woofers, (new surrounds) $80/pr.;
Advent tweeters, $40/pr.; JBL 104H3 mids $50/pr.;
JBL LE-25 tweeters, $50/pr.; Hafler 220 amp, $250;
HK Citation eleven pre, $100; HK Citation 12 amp,
$125. All plus shipping, Dean, (210) 497-7453,
(Texas).

JBL 4466A horns, $150/pr.; Triplett SPL meter, $100;
Philmore VU meters, panel-mount, new, $25/ea.,
fourteen for $280. Renkus Heinz 60° CD horns, 2",
$150/pr.; Altec 511 horns, $80/pr.; Custom made 10
band sweep notch EQ. $150. EAW UB-42 under-
balcony speaker, $250. Tom, (914) 526-4022.

ARC LS-1, $900, Classic 30, $1,600, $2,300/both;
Boulder 250 AE, $2,300/pr., $1,300/ea. (list $2,700/
ea.); Rane AC-22 with cover, $200; Tad 1601, $300/pr.
Steve, (203) 397-3888.

HP331A distortion analyzer, $75; Spyden stereo by-
directional ribbon microphone, $600 new, never been
used, asking $300. Ultra analog DAC D20400, finest
20-bit D/A converter in the world, never been used,
two months old. $295 new, asking $150. Two Entec
SW-1 subwoofer cabinets, no electronics, no speak-
ers, asking $400. Ashby, (305) 846-9076.

Magnaplanar Tympani 1-D, $679/pr.; Sony HFP-200
beta hi-fi processor (MTS), $125; Sony SLHF-860D,
$515; Sony MDP-200 (as is with remote), $199; ADS
4" woofers, $35/ea. | rebuild Strathearns, $100/ea
Michael Marks, 2334 Morgan Lane, Dunn Loring, VA
22027, (703) 641-5824,

Panasonic leaf tweeters, EAS 10TH400A, $50/pr
Focal T120ti02 coils, $25/pr., never been used. Eugen
Nedeicu, 5730 28th St., Sacramento, CA 95824.

Polypropylene caps, 4MFD 200V Rel-Cap. $7/10;
6MFD 200V Rel-Cap, $12.50/10; 8MFD 200V Ultra-
Cap, $15/10. Choke, 4.75mH, $1.50/ea. Resistors.
15(2, 225W dummy load, $3.95/ea., plus shipping
SASE for list of other items. Steve Slater, 3045 Orange
Ave., LaCrescenta, CA 91214, (818) 248-0416.

not be answered on the phone. All
correspondence must be in writing ad-
dressed to:

Speaker Builder
Classified Department
PO Box 494
Peterborough, NH 03458-0494

For Advertising Information
call Martha L. Povey

(603) 924-9464
or write
Audio Amateur

Publications, Inc.

PO Box 576
Peterborough, NH 03458
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Tektronix 1710B waveform monitor, like new, $700;
Honeywell 5600C transport to build your dream reel-
to-reel, 102" reel size, seven speeds, capstaniess
servo controlled, constant torque, remote control. Will
handle 2" to 1" tape A '‘reel’” machine, $400. Best
offers considered. Andy, (313) 437-8285.

Focal T-90ti, $60/pr.; Versatronics 4" Kevlar woofers,
$75 (four); cabinets for above in black laminate, $50.
Klipsch KG-2 tweeter, passive radiator, crossover, all
$30. Superphon preamp and 100W per channel amp,
$550. Black mini-monitor cabinets, $40/pr. Rick, (919)
662-5253.

Dynaudio 30W100 12" woofer with 4" v.c., mint,
$199; Peerless 831858 8" dual v.c. woofer, mint, $49.
Both woofers have less than than 10 hours time; pair
new SEAS 25TAC/GW H417 1" aluminum dome
tweeters, $39. Paul, (210) 695-9082, or FAX (210)
695-2372.

Pair of vintage speakers KEF model K-2 Celeste
MKii's made in England, sold by Radio People Ltd..
Kowloon, Hong Kong. Size 672 x 18 x 11 with serial
numbers. These are rare and unusual collector items
in excellent condition. They work fine and sound
good. Will pack and ship, $225. (305) 931-7131

Apature interconnects: LSD Digital 1 meter new, 2
meter used = $65/both; new Audiolink (3) - 2 meter,
+ (4) 1 meter = $55/all 7; Advent 101 Dolby with man-
ual = $30; Stereophile magazine 26 Issues Volumes
13—present, some missing $30; Marantz 250M power
ampilifier $275. (414) 458-2057, 4-8 p.m., CST.

Altec 292-8A midrange horn drivers, 1.4” throats,
Almco, heavy, $250/pr.; Pioneer 3080 laser CD
player, one of the best, $500; Pioneer EQ, $75; range
expander, $50; pair EV 1503 pro three-way speakers,
$600; EV RE34' mike, $100; Thorns 135 turntable,
$50; trades possible. David, (914) 688-5024.

Pass A-40 parts, four channels available, circuit
board, semiconductors and Lambda Darlington out-
puts, $150 for everything. Perforated aluminum plates
for ESL cells per Hermeyer design TAA 2/77, 80
pieces sheared 7" x 18" perfectly flat, $150. WJ-1A
preamp boards, servo. Nick Mastrobuono, 50 Cop-
perfield, Sarnia, ON, N7S 5K8, (519) 336-9160.

STEREO
MICROPHONE

ULTIMATE
Micro-sized head-wom
DSMsterco microphones
are purtect for 3-dimen-
sionul live sound recording!

D AT POCKET

BATTERY"™!

Scaled Leadk Acid design, De-
pendable! Compact! Reg 229

NOW ONLY %199.!
Sonic Studios

138 Soup Creek. Reedspon. OR97467

CALIL:503-599-2217

T—

Jantzen 130 electrostatic modules, four 5" x 5"
panels/unit, including schematic and brochures,
$150/pr.; two pair Dynaudio 17W-75XL, $50/ea.; one
pair MB Quart 1" titanium tweeters, $50/pr.; one pair
Focal T-90ti tweeters, $50/pr. All excellent condition.
Paul Champlin, 1016 Quail Gardens Ct., Encinitas,
CA 92024, (619) 632-7463 (H), (619) 598-4344 (H).

Delac 510 drivers, crossover board and parts as fea-
tured in SB 3/91 by Ralph Gonzalez. Original article
and owners manual. Drivers include four SEAS 4.5
drivers and two SEAS .75" tweeters, $125 postpaid
Call Mr. Willes, (800) 227-6121, weekdays, 9-5 CST

B & W LM-1, panel mount version, $95 (one only);
Philips AD10100/W8AH 10" woofer, $15 or $30 with
cabinet; Realistic 2" x 6" horn piezo 40-1379 tweet-
ers, $18/pr.; B & WMR100 4" 81 Bextrene Midrange,
$25/one; TP26 1" 8 dome tweeter, $25/one. Jerry
Feldstein, Apt #3, 705 E. 189 St., Bronx, NY 10458,
(718) 364-3485 7-10 p.m. EST. no machine




Aria §'s with finished cabinets, matching stands and
black grilles, $300. Audio Concepts AC-10, 10" woof-
ers (four), $150. Unfinished cabinets for ARIA § and
2 AC-10 combination with crossovers. Excellent build
quality, $150/pr., $500 for the lot. (414) 242-5502.

Symdex Epsilon Signature Loudspeakers, B1 wire-
able, $3.500 list, sell for $2,500. Call Kurt (312)
248-5936.

STATE OF THE ART

CROSSOVER NETWORKS
100% PASSIVE DESIGNS

AUDIOPHILE QUALITY CROSSOVER COMPONENTS
* CALL OR WRITE FOR FREE DESIGN GUIDE *

P O. BOX 453 AMITYVILLE. N.Y. 11701
PHONE : (516) 598-1320

Two JBL 2220A 15" 8Q drivers, new $250. Two Ren-
kus-Heinz SSD-1800-8 compression drivers, 841, with
1kHz horns, new, $250. Vendor will pay shipping.
(705) 743-0511 between 7:00 & 10:00 p.m., EST

Pair of SpeakerLab SK's, identical to the Kiipche Klip-
chcorns 103db 1W 250W max., 8Q, $900. Kenwood
KR9600 receiver, 160W per channel, 8Q, 200W, 4Q.
Both in excellent condition, $500. Larry, (502) 447-
3423 after 5 p.m

Speakerlab K-horn bass section with Marchand Elec-
tronic crossover, $550/pr., (San Francisco Bay area
only). Eminence 15" woofer aluminum die cast frame,
$100/pr. All in excellent, like new condition, you pay
shipping. Jim Pann, 3245 South Ridge Dr., Rich-
mond, CA 94806, (510) 223-6986, leave message.

WANTED

Any information for 10” Becker poly drivers,
910A208, 2481440. Don Wallace, 1904 Papeete Dr.,
Plano, TX 75075, (214) 812-2804.

One 8V416 and one 10V516 Focal driver, pair AC-10
or Peerless 831727 woofers, Adcom ACE-515 line
conditioner. James Annal, 9216 S Harding, Ever-
green Park, IL 60642.

If cheap, one only of each: Wharfdale Diamond II;
Dynaudio D21; Allison1 midrange tweeter; will trade
MB 1", 2" titanium dome units (only one each); Jerry
Feldstein, 705 East 189th St., #3, Bronx, NY 10458,
(718) 365-6343. Will return calls.

Advent receiver, model 300, in good working condi-
tion and physically sound. Will pay cash or swap for
other audio gear or other items of interest. Tom
Krehbiel, 465 Woodward Ave., Buffalo, NY 14214,
(716) 838-5348, collect calls okay.

EV speakers: SP15, SP15B and SP8B, Contact Fred
Sutton,(310) 316-4406, or write: 1230 S. Helberta
Ave., Redondo Beach, CA 90277.

One or more Dalesford D30/110 5% " woofers,
preferably not in good condition. Perry Sink, (708)
678-8650 (day), (708) 616-1973 (eve).

Garrard 301, 401, SME RMA 309, 3012 Arm Ortofon
SPU. Heath WA-W1 amp, Dynaudio D-54. Raul Gil,
180 Union Ave., Belleville, NJ 07109, (201) 751-5959.

Buying SEAS H400 aluminum tweeters, will pay
$30/pr., or will trade directly for Panosonic tweeters,
Accuton Ca4 tweeter, will pay $150/pr.; Rotel 9806X
amp, will pay $300-400, depending on condition
Eugen Nedelcu, 5730 28th st., Sacramento, CA
95824,

CLUBS

THOSE INTERESTED IN AUDIO and speaker build-
ing in the Knoxville-East Tennessee area please con-
tact Bob Wright, 7344 Toxaway Dr., Knoxville, TN
37909-2452, (615) 691-1668 after 6 p.m.

AUDIOPHILES IN THE DAYTON/SPRINGFIELD,
OHIO AREA: We are forming an audio club. Please
contact me if you're interested in construction,
modifications, testing, recording or just plain listen-
ing to music. Ken Beers, 1756 Hilt Rd., Yellow
Springs, OH 45387, (513) 767-1457.

ARIZONA AUDIOPHILE SOCIETY Located in Met-
ropolitan Phoenix is a growing and active club in the
pursuit and reproduction of recorded music. New
members are welcome. Meetings are last Tuesday
of each month. Receive monthly newsletter and bi-
annual journal. Club discounts with local high-end
audio dealers. Send inquiry to Arizona Audiophile
Society, PO Box 13058, Scottsdale, AZ 85267, or call
Bob Williams, (602) 944-5929.

AUDIO SOCIETY OF MINNESOTA Now in its 15th
consecutive year! Serving the many and varied in-
terests of audiophiles in the upper midwest. Monthly
meetings, tours, audiophile concerts, special guests.
For information and a sample of our latest newslet-
ter, write ASM, PO Box 32293, Fridley, MN 55432 or
call our 24 hour "Audio Hotline,” (612) 825-6806.

WASHINGTON AREA AUDIO SOCIETY Meetings
are held every two weeks, on Fridays from 19:00
hours to 21:30 hours at the Charles Barrett Elemen-
tary School in the city of Alexandria, Va. Prospective
members are welcome but must register in advance
in order to be admitted to the meetings. No excep-
tions please. If interested please call Horace Vignale,
(703) 578-4929.

THE LOS ANGELES AREA LOUDSPEAKERS
DESIGNERS GROUP If you're just starting out or an
experienced builder and would like to share ideas on
speaker design and listen to each others latest crea-
tions, give us a call. Geoffrey (213) 965-0449, Edward
(310) 395-5196.

MEMPHIS AREA AUDIO SOCIETY being formed.
Serious audiophiles contact J.J. McBride, 8182 Wind
Valley Cove, Memphis, TN 38125, (901) 756-6831.

Premium Parts & Accessories
The largest selection of audiophile capacitors,
resistors, connectors, chassis wires in North
America. MIT MultiCaps, Wonder Caps-solder-wire,
SCR, Solen cap, Rel-Cap: Vishay, Holco, Caddock,
Mills, Resista resistors: MIT, CARDAS, KIMBER, &
silver chassis wires, custom cables & terminations:
all types of audio connectors and adaptors: silver
contact toggle, rotary switches & stepped attenuaror
kits. PMI BUF-03's (kit too!). Hubbell hospital grade
plugs & outlers. Tubes, feet, damping sheets &
compounds, tools and many accessories. Extensive
inventory - no delays, good prices and good service!

Phone (415) 669-7181 or fax 669-7558 for a catalog.
Michael Percy, Box 526, Inverness, CA 94937

THE CATSKILL AND ADIRONDACK AUDIO
SOCIETY invites you to our informal meeting. Join
our friendly group of audio enthusiasts as we discuss
life, the universe and everything! Tubers, Transistors,
vinyl canyons or digital dots. No matter what your
level of interest, experience, or preferences, you are
welcome. Contact CAAS at (518) 756-9894 (leave
message), or write CAAS, PO Box 144, Hannacroix,
NY 12087. See you soon!

CONNECTICUT AUDIO SOCIETY is an active and
growing club with activities covering many facets of
audio—including construction, subjective testing, and
tours of local manufacturers. New members are al-
ways welcome. For a copy of our current newsletter
and an invitation to our next meeting, write to: Rich-
ard Thompson, 129 Newgate Rd., E. Granby, CT
06026, (203) 653-7873.

AUDIO CLUB
MEMBERS

(Good singing voice not required)

Learn about the latest equip-
ment. techniques and record-
ings through group meetings.
tours and newsletters. Ask
questions. Share viewpoints
and experiences. Have fun!

If there's no club in your area.
why not start one? Our club
ads are free up to 75 words
($.20 per word thereafter).
Copy must be provided by a
designated officer of the club
or society who will keep it
current.

ELECTROSTATIC LOUDSPEAKER USERS
GROUP is now a world-wide network for those inter-
ested in sharing valuable theory, design, construc-
tion, and parts source information. If you are inter-
ested in building, or have built, your own SOTA ESL
we invite you to join our loose-knit organization. For
information, send a SASE to: Barry Waldron, 1847
Country Club Dr., Placerville, CA 95667.

LONDON LIVE D.1.Y. HI-FI CIRCLE meets quart-
erly in London, England. Our overall agenda is a
broad one, having anything to do with any aspect of
audio design and construction. We welcome every-
one, from novice to expert. For information contact
Brian Stenning, 081-748-7489.

THE ATLANTA AUDIO SOCIETY is dedicated to
furnishing pleasure and education for people with a
common interest in fine music and audio equipment.
Monthly meetings often feature guest speakers from
the audio manufacturing and recording industry.
Members receive a monthly newsletter. Call: Chuck
Bruce, (404) 876-5659, or Eddie Carter, (404) 847-
9296, or write: A.A.S., 4266 Roswell Rd. N.E., K-4,
Atlanta, GA 30342-3738.

THE BOSTON AUDIO SOCIETY the nation’s oldest
(founded 1972), seeks new members. Dues includes
the monthly meeting notice and our newsletter, the
BAS Speaker (6 times/year). Recent issues cover
Carver, a/d/s; the founder of Tech Hi-Fi; Photo CD;
plus visits from famous speaker designers; listening
tests; measurement clinics; research investigations;
and more. Back volumes available. Membership in-
cludes engineers, journalists, consultants, and music-
loving audiophiles like yourself. For information write
to PO Box 211, Boston, MA 02126-0002, USA.

THE COLORADO AUDIO SOCIETY is a group of
audio enthusiasts dedicated to the pursuit of music
and audiophile arts in the Rocky Mountain region. We
offer a comprehensive annual journal, five bi-monthly
newsletters, plus participation in meetings and lec-
tures. For more information, send SASE to: CAS,
11685 W 22nd St., Lakewood, CO 80215, (303)
231-9978.

Speaker Builder / 5/93 85



NEW JERSEY AUDIO SOCIETY meets monthly.
Emphasis is on construction and moditication of elec-
tronics and speakers. Dues includes monthly news-
letter with high-end news, construction articles, analy-
sis of commercial circuits, etc. Meetings are devoted
to listening to records and CDs, comparing and A-
Bing equipment. New members welcome. Contact
Frank J. Alles, (908) 424-0463, 209 Second St., Mid-
diesex, NJ 08846; or contact Bob Young, (908) 381-
6269, or Bob Clark, (908) 647-0194.

PACIFICNORTHWEST AUDIO SOCIETY (PAS)
consists of 60 audio enthusiasts meeting monthly,
second Wednesdays, 7:30-9:30 p.m. at 4545 Island
Crest Way, Mercer Island, WA. Be our guest, write
Box 435, Mercer Island, WA 98040 or call Bob
McDonald, (206) 232-8130 or Nick Daniggelis, (206)
323-6196.

PIEDMONT AUDIO SOCIETY Audio club in the
Raleigh, Durham, and Chapel Hill area is meeting
monthly to listen to music, demonstrate owner-built
and modified equipment, and exchange views and
ideas on electronics and speaker construction. Tube
and solid state electronics are of interest and all levels
of experience are welcome. Kevin Carter, 1004 QOlive
Chapel Rd., Apex, NC 27502, (919) 387-0911.

THE INLAND EMPIRE AUDIO SOCIETY (soon to
become) THE SOUTHERN CALIFORNIA AUDIO
SOCIETY—SCAS is now inviting audiophiles from
all areas of Southern California and abroad to join
our serious pursuit for that elusive sonic truth through
our meetings and the IEAS’ official speaker, The
Reference Newsletter. For information write or call,
Frank Manrique, President, 1219 Fulbright Ave., Red-
lands, CA 92373. (714) 793-9209.

IF YOU ARE an "‘Organ Music Lover’ and like to
test your audio system, SFORZANDO has room for
a few more members. We have about three thousand
"Live,” on-the-spot, cassette tapes that are not avail-
able in the stores. We are happy to lend them to you
via the mail. Just ask EA Rawlings, 5411 Bocage St.,
Montreal, Canada, H4J 1A2.

Electronic
by
ACE AUDIO CO.
-est. 1973 -
RD3 Box 351
Homer City, PA 15748
write for free flyer

Crossovers

THE HI-FI CLUB of Cape Town in South Africa sends
a monthly-newsletter to its members and world-wide
subscribers. To receive an evaluation copy of our cur-
rent newsletter, write to: PO Box 18262, Wynberg
7824, South Africa. We'll be very pleased to hear
from you.

TUBE AUDIO ENTHUSIASTS. Northern California
club meets every other month. For next meeting an-
nouncement send a self-addressed, stamped #10
envelope to Tim Eding, PO Box 611662, San Jose,
CA 95161.

THE WESTERN NEW YORK Audio Society is an ac-
tive, long established club located in the Buffalo area.
We issue a newsletter and hold meetings the first
Tuesday of every month. Our meetings attract many
prominent manufacturers of audio related equipment.
We are involved in all facets of audio—from building/
modifying to exposure to the newest high-end gear,
and the chance to hear more types of music. For in-
formation regarding our society, please write to WNY
Audio Society, PO Box 312, N. Tonawanda, NY
14120.
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ESL BUILDERS GROUP is a new address for peo-
ple who have built or want to build ELECTROSTATIC
LOUDSPEAKERS and ASSOCIATED (TUBE) DRIV-
ERS, or are just interested. We will concentrate on
ESL-related building projects but also look at the the-
oretical aspects of acoustics and electronics. Inter-
ested? An answer is ensured, if you include some
kind of compensation for postage and handling. Write
to: Gunter Roehricht, Buhler STR.21, 7030 Boblin-
gen, Germany

O

MeNiIscus

HIGH FIDELITY SPEAKER COMPONENTS

DVNRUDIO MOREL FOCAL €CLIPSE
2575 28th St., S.W., Unit 2, Wyoming, MI 49509

(616) 534-9121

SOUTHEASTERN MICHIGAN WOOFER AND
TWEETER MARCHING SOCIETY (SMWTMS).
Detroit area audio construction club. Meetings every
two months featuring serious lectures, design analy-
ses, digital audio, A-B listening tests, equipment
clinics, recording studio visits, and audio fun. The
club journal is LC, The SMWTMS Network. Cor-
responding member's subscription available. Call
(313) 544-8453 or write David Carlstrom, SMWTMS,
PO Box 721464, Berkley, Ml 48072-0464.

THE PRAIRIE STATE AUDIO
SOCIETY. (PSACS) meets every
ings feature audio construction,

CONSTRUCTION
other month. Meet-
design, and analy-

ses, blind listening tests, equipment clinics, auto-
sound, lectures from manufacturers and reviewers.
PSACS, PO Box 482, Cary, IL 60013, call Tom, (708)
248-3377 days, (708) 516-0170 eves.

HI-FI COLLECTOR/HOBBYIST seeks “living letters’/

audio pen pals from other states to

correspond viareel-

to-reel tape. Non-commercial strictly; make up short
monologues on subjects from vintage technology,
with regional FM excerpts for background or equip-
ment samples, from personal tales of yard sales scav-
aging success, repair/restoration tactics and strat-
egies, favorite service centers, general ways to han-
dle the burgeoning obsession with arcane hi-fi gear.

Ali correspondence on 3", 5", 7"

reels (V4" tape) will

be cheerfully answered and tapes returned via parcel
post. James Addison, 171 Hartford Rd., Apt. #7, New

Britain, CT 06053.
MONTREAL AREA SPEAKER

BUILDER looking

for others interested in speaker design and construc-

tion from small to large systems.

Feeling like I’'m the

only one. Prove me wrong! Andrew McCree, 4701
Jeanne Mance, Montreal, PQ H3V 4J5, Canada,

(514) 281-7954.

DO YOU LIVE NEAR LAWRENCE KANSAS? | am ‘
a student at the University of Kansas looking for other
speaker builders within driving distance. | would like
to exchange ideas and listen to other homebrew
systems. Michael Marmor, 1520 Lynch Court #2,

Lawrence, KS 66044, (913) 843

-8993
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5-1/4" Fiberglass Cone Bass/Midrange
This high quality bass/mid uses fiber-
glass cone technology and a rubber sur-
round for superior damping. Suitable for
usein a2 way or can be used as a premium
midrange. Provides very smoothresponse.
¢8 ohms ¢Fs: 49 Hz ¢« SPL: 90 dB ¢Vas:
56 cu. ft. ¢Qrs: .27 ¢ Manufacturer
model number: HT130F0.

#SF-296-050 ....... $45%0 ... $4180

a-3)

10" Paper Cone Woofer

Paper cone, foam surround unit couples
high efficiency and excellent power han-
dling. Long excursion and low 28 Hz
resonance provide a deep extended bass
response.

¢8 ohms ¢Fs: 28 Hz ¢ SPL: 92 dB e Vas:
7.41 cu. ft. ¢Qrs: .38 «Manufacturer
model number: HT240MO.

#SF-296-100 ........ $52% ... $49¢5°

5-1/4" TPX Cone Midrange

Premium quality driver designed for high
end systems. Features a cone material
made of a lightweight and rigid, advanced
polymer named TPX. Copper coil is
edgewound and mounted on a fiberglass
reinforced Kapton former. Vented Zamak
diecast chassis and phasing plug assure
a very smooth top end, dramatic transient
response, and very neutral sound quality.
Gold plated terminals.

¢8 ohms ¢Fs: 55 Hz ¢« SPL: 91 dB e Vas:
4 cu. ft. #Qrs: .22 #«Manufacturer model
number: HM130X0.

#SF-286-020 ....... $65% ... $61%°

1" Titanium Composite Dome Tweeter
Composed of pure titanium deposited on
a polymer diaphragm, this composite of-
fers the exceptional detail of metal domes
while retaining the smoothness of soft
domes. The result is outstanding clarity,
low distortion, and very high efficiency.
¢8 ohms eFs: 1500 Hz «SPL: 93 dB
+ Manufacturer model number: TW025M3.
#SF-276-070 ....... 93450 ... $§32%

CALLTOLLFREE

1-800-338-0531

& A . —

Just Listen!

.. to this fine new line of loudspeak-
ers from Polydax Speaker Corporation.
We at Parts Express are proud to offer
you these innovative products that are
engineered using extensive conputer
analysis though systems such as
MLSSA (Maximum Length Sequence
System Analyzer) and FFT (Fast Fou-
rier Transform). The result of this tecl
nology, combined with care 1l subjective
acoustical evaluation, is some of the fin-
est loudspeakers produced in the world
today. For more information on our
complete line of Polydax products or to
order your copy of our free catalog, call

our sales staff toll free.

i SPEAKER s[ JRPORATION

E. 1" Soft Dome Tweeter
1" textile diaphragm features a catenary
profile for maximum stiffness with no out
of phase break up at the tip. The result is
smooth and transparent sound reproduc-
tion and exceptional linearity.
¢ Impedance: 8 ohms ¢Fs: 1200 Hz
+SPL: 92 dB ¢ Manufacturer model num-
ber: TW025M1
#SF-270-046 ....... $21% ... S19% . e

F. 8" Fiberglass Cone Bass/Midrange
A premium quality driver. The woven fi-
berglass cone, high loss rubber surround,
and 29 Hz resonance combine to offer
excellent sonic definition and deep, tight
bass. Perfect for high-end monitors.
¢8 ohms ¢Fs: 29 Hz ¢ SPL: 89 dB ¢Vas:
2.98 cu. ft. «Qrs: .39 eManufacturer
model number: HT210FO.
#SF-296-095 ....... $55% ... $51% ,

UP

Parts
Express

international inc

340 E. First Street, Dayton, Ohio 45402
PHONE: 513-222-0173 ¢ FAX: 513-222-4644
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