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Critics ""dge New \nfir lIC‘J{) What’s Wrong with Your Capacitors?

(bulletin posted on The Audiophile Network, to one and ali)

Note: Mr. Blackburn's credentials as a sober critic are impressive.
An engineer for a worldwide company, he is involved in the
development and ongoing support of advanced digital imaging and
storage systems. His articles have been published by Stereophile
(he satirized pseudo-physics in high end audio), The Audiophile
Voice (equipment and music reviews), and The Sensible Sound
(music reviews). He is a regular contributor to Positive Feedback.

'Msg#:19460 09-11-95 08:46:01 From: Doug Blackburn

| found a great sounding new cap — unbelievable sounding
actually. | used to think [a highly regarded multiple section film
and foil capacitor*] sounded pretty good, but these caps are
| unreal. | tried these caps out in various locations in some of my
equipment — power supply bypasses, in the audio signal path,
etc. Unreal sound quality. These make [a highly regarded
multiple section film and foil capacitor] sound broken! I'm
not kidding! The difference is very large.

These are called InfiniCap. They are from the same people
who came up with WonderCaps quite a few years back. These
sound nothing like WonderCaps — far far far better. They
aren’t cheap, but they don’t set new record high prices either.

These caps are well worth the price/performance. | look
forward to many months of happy experimenting with these
caps in other components.

* The original posting explicitly states this capacitor's name. The above
excerpt quotes the first, second, and last paragraphs in their entirety.
“The Audiophile Network is the granddaddy of cyberspace meeting
places for audiophiles, and remains the insider's choice for audiophile
information. Dataline phone #818-988-0452." — Stereophile, July 1995

New Wonder Solder UltraClear

For years, Wonder Solder has been the standard of the world:

“The best-known silver solder in the high-end audio community is
Wonder Solder. Suffice to say, many manufacturers of high-end audio
equipment use Wonder Solder.” — Gary Galo, The Audio Amateur 3/94

“An audibly superior solder with superb working properties and a
pleasure to use. Several audio manufacturers have reported, after listening
tests using Wonder Solder, significant sonic improvements over identical
components assembled with their favorite solders. Use of Wonder Solder
will provide greater transparency without the glare and brightness often
associated with silver bearing solders.” — Michael Percy, Audio Consultant
Now there’s new Wonder Solder UltraClear™
» Stunning Ultra Transparency — Hear the subtle inner detail that

brings music to life; even stereo imaging improves! Every single
solder joint in your whole playback system passes vital signal
information, and contributes to the transparency you hear (or
don't hear) from your system. Other solders obscure information
at every solder joint. This lost music is rescued by UltraClear.

* Clean Purity — It sounds ultra clean and pure, without the
grundgy distortion, smudging, and smearing of other solders.

« Natural Musicality — It lets music sound naturally sweet, liquid,
delicate, and warm. Other silver solders put an artificial glaze on
music, sounding unnaturally hard, cold, bright, and fatiguing (like
pseudo hi-fi, they might seem superficially clear, but their hard
clog actually blocks music’s subtle natural textures).

You won't believe the sonic difference a solder can make, until you

try new Wonder Solder UltraClear. For mere pennies you can

solder (or reflow) a whole amp or speaker, and make it sound like
one twice as expensive. Available with rosin or water soluble flux
core, and in bars for tanks (we'll send rosin as standard sample).

Free sample \nfinnCap

For any capacitor to work, electric charge must get from the
terminal (3) to all parts of the plate. It fans out over your
capacitor's plate, following the diagonal paths shown. This
creates a bad problem. Path 2 can be 1000 times longer than
path 1. So your music doesn't all get through your capacitor at
the same time. Some music gets through quickly, via path 1, but
some of the same music signal takes 1000 times longer, via path
2. This time smears your music, so it sounds fuzzy, defocussed,
and veiled, and perhaps muddy, clogged, honky, or glary.

L = 1500." 3

Your capacitors have another problem that's even worse.
They roll up signal path 2 into a tight corkscrew coil (below). The
inductance of any coil is multiplied by the number of turns
squared, and there can be 1000 turns in an audio capacitor. So
the inductance of path 2 can be a million times higher than
straight path 1, delaying music a million times worse for some
paths through the capacitor than for other paths. This capacitor
actually smears music by a factor of 1,000,000:1.

Multiple capacitors with 10 sections reduce these problems a
bit, but merely by 10. So they still smear music by a factor of
100,000:1.

The New lnfini Cap is Ditferent!

Only the new Wonder InfiniCap® capacitor cures all these
problems. InfiniCap’s unique design (patents pend) with metal
ends eliminates long, diagonal, corkscrew signal paths like path
2. InfiniCap has an infinite number of parallel paths, which are
all like path 1, as shown below.

These signal paths are all short, so InfiniCap is fast. These
paths are all the same length, so all of your music signal gets
through the capacitor at the same time. These paths don’t make
coil turns, so they don't have drastically differing inductances.

It's like an infinity of capacitors in paraliel — InfiniCap! That's
why InfiniCap sounds:

« transparent, open, and airy — instead of veiled or clogged;

* clean and pure — instead of smeared or dirty;

» clearly focussed, coherent — instead of defocussed or fuzzy;
» fast and delicate — instead of sluggish, hard, or splattered.

InfiniCap gives you all the music at the same time.
InfiniCap reveals the subtle inner details, the magic that makes
music sound real. Hear the amazing sonic difference yourself.

Write: TRT, 408-b Mason, Vista CA 92084
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Loudspeaker
Measuremenl;
iys}em“' ’

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
and QC production testing.

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
incredible price!

Syxtem U Hes anad Feat s
The system software provides a hosl 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 ofiented towards single
curve use, LMS handles multiple curve display and operations
with a versatile 20 entry library database.

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

¥ Import and Export Data to ASCli fites

v Speaker Parameter Generation

v SPL/Z Combo Conversion

v Nyquist Plot Conversion

¥ Polar Piot Conversion

¢ Tail Slope Correction

¢ Multi Curve Averager

v RLC Meter

{ ' ¥ ' [ ) |
v Full Length IBM PC Siot Card, 8 Bit PC Slot v Calibrated 8mim Electiet Mic with Preamp The LMS software provides a host of
v Oscillatot: Continuous or Gated Swept Sine Wave  « Mic Frequency Range: 10Hz-40kHz powerful post processing features
v Osc Maximum Qutput: + 16dBm (5Vims) v Osc Atlenuator Range: 60dB in 0.25 dB Steps which enable the user to perlorm com-
v THD: 0.015 . 20H2-20kHz v Osc Frequency Range: 10Hz. 100kHz plex mathematical operations on curve
v Frequency Resolution: 200 steps/decade. Log v Dual State-Vatiable Flllers: |.P"HP/BP/BR data quickly and easily.
v Fiiters can track Osc frequency by any ratio v Sysiem Signal to Noise Ratio: 90d4B
¢/ SPL Measurement Range: 35-125 dB SPL ¢ XLR Interface: Osc out. Bal Input. Mic Input ¥ Scaling, Smoothing Cirrves
¥ Video graphics support: VGA. EGA, CGA, HGA v 360 Page Manual with Application Notes ¢ Minimum Phase Transform

¢ Group Delay Transtortmn
v Addinon, Subtractian
Call Today for a free Demo Disk! Tel: (503) 620-3044  |¥ Muliiplication. Divisian
¥ Frequency Div, Mul

¥ Invert. Square Root

¢ dB to Linear Canversion
v Inverse FFT

( International Dealers. Agentinalnterface SRL (54-1)741-1389/ Australia®ME Technologies 61(0)65-
50-2254/ Austria:Audiomax 49(0)71-31-162225/ Belglum:Belram 32(0)2-736 50-00/ Brazil'SDS
Equipamentos 55(0)11-887-7597/ Canada:Gerraudio 4165962779/ China:HiVi Research (852)2-556-

9619/ Denmark Finland:A&ET Ljudproduktion 46{0)8-623-08-70/ France:Belram 32(0)2-736-50-00/
Germany.Audiomax 49-71-31:162225/ Indonesia:Ken's Audio 62(0)21639-5806/ Italy:Outiine snc 39-
| 30-3581341/ Korea: Sammi Sound:82(02)463-0394/ Luxembourg:Belram 32(0)2-736-50-00/

Malaysla:AUVI 65-283-2544; New Zealand:ME Tecanologies §1-65-50-2254/ Norway.AST
Ljudproduktion 46(0)8-623-08-70/ Phillipines:Dai-ichi 632-631-6276/ Poland:Inter-Americom 48(22)43-
2334/ Singapore: AUVI 65-283-2544/ Spain:Audio Stage Design 34(94)620-27-47/ Sweden. AST
Ljudproduction 46(0)8-623-08-70/ Switzerland:Good Vibes Lid. 41-56-82-5020/ Taiwan:Gestion Taycan
Intl 886-2-562-3883/ Thalland:AUVI 65-283-2544/ The Netherlands:Duran Audio 31-41-80-15583/

UK(England):Munro Assoc 44(0)171-403-3808, L l N E A R x

LinearX Systems Inc/7556 SW Bnd c[elgort Rd/Portland, OR 97224 USA/TEL: (503)620-3044 /FAX: (503)598-9258
World Ra
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Design a PWM
switching power
amplifier into your
next powered audio
product... and do it
without R&D.

LGT Technologies provides OEM
power solutions for audio designers
requiring small size, ultralight weight

i This Class-D 200W-8(2 audio amp is available OEM.

and clean high-efficiency output.

development kit with demo board.
*40

895 Cherokee Boulevard Chattanooga, TN 37405
Tel:

LGT Class-D amps are stable and reliable, providing low distortion, and
excellent frequency response. Contact Terry Taylor for full details and a

615-756-0706

We offer a range of power modules, with ratings of 150 to 500 watts*...
optimized for full-range or low-frequency reproduction...
linear power supplies or switching mode supplies. We can incorporate custom |
circuitry for your specific design onto the same circuit board... such as an active

filter network or special processing....

with conventional

all with little or no R&D expense.

Sales Agent: ACOUSTlCAL = /

615-756-0860

Fax:
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The peculiar evil of silencing the expression of
an opmwn is, that 1t is mbbmg the human race;
posterity as well as the existing generation;
those who dissent from the opinion,
still more than those who hold it.

JoHN STUART MiLL

Speaker Builder is published
eight times a year in the interest of
high-quality audio reproduction.

No material in Speaker Builder may be used in
any form without the written permission of the
publisher.

Subscription Inquiries
A one year subscription to Speaker Builder is
$32. Canada please add $8. Overseas rate is $50
per year.
To subscribe, renew or change address write to
the Circulation Department (PO Box 494,
Peterborough, NH 03458-0494) or telephone
(603) 924-9464 or FAX (603) 924-9467 for
MC/Visa/Discover charge card orders. E-mail:
audiotech@top.monad.net.
For gift subscriptions please include gift recipi-
ent's name and your own, with remittance. A gift
card will be sent.

Editorial Inquiries

Send editorial correspondence and manuscripts
to Speaker Builder, Editorial Dept., PO Box
494, Peterborough, NH 03458-0494. E-mail:
audiodiy@top.monad.net. No responsibility is
assumed for unsolicited manuscripts. Include a
self-addressed envelope with return postage.
The staff will not answer technical queries by
telephone.

Printed in the USA. Copyright © 1996 by

Audio Amateur Publications, Inc.
All rights reserved.
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About This Issue

Speaker Builder kicks off a new year
with an unusual speaker setup (see cover).
This dual-baffle design—by computer
science professor, engineer, and software
developer Ralph Gonzalez—is based on
his AES presentation in 1991 (“A Dual-
Baffle Balanced Reverberant Response,”
p. 12) and addresses frequency-response
irregularities.

Who says you can’t improve upon a
good thing? Contributing Editor John
Cockroft’s modification enhances the
already excellent sonic quality of his
Simpline design and is appropriately enti-
tled “The Super Simpline” (p. 18).

In “Build an Active Crossover Net-
work” (p. 20), Swedish author Rickard
Berglund examines various crossover de-
signs for different system configurations.

In search of better bass response, Dan
Hildebrand began a journey that resulted
in an attractive, pleasant-sounding sub-
woofer/satellite system (“Speaker Design
and the Internet,” p. 26). Along the way,
he discovered a surprising electronic
resource to assist speaker builders in
design and construction projects. The arti-
cle recounts his adventures and includes a
review of the finished speakers, as well as
an interview with the woofer’s designer.

Robert Wayland’s woodworking proj-
ect (“Wayland’s Wood World,” p. 38)
shows how to make suitable stands for
proper speaker placement. Also in this
issue, Contributing Editor Bill Waslo
show us how to read and generate water-
fall plots for loudspeaker measurements
(“Ask SB,” p. 52). And, in the review
spotlight, we take a look at some powerful,
yet easy to use, speaker design software
(“‘Software Review,” p. 44).

Speaker Builder (US USSN 0199-7929) is published every six
weeks (es%t times a year), at $32 per year, $58 for two goears
$8 per year overseas ratx $50 one y
Leats I Publications, Inc. E I, Jr.
resndenlatSOSUnmStreetPOBom rboroug‘\ NH
postage paid at Peterborough, NH
and an addmnal maiking ofﬁce

POSTMASTER:
Send address change to:
Speaker Builder, PO Box 494

Peterborough, NH 03458-0494




ne of my Saturday morning chores is

taking our waste paper and plastic to

the town dump...oops, 1 mean the
town's recycling center. There was a time
when the latter moniker was a euphemism.
No longer. Qur town’s recycling center has
become a very efficient and hard-working
establishment for recovering and recycling all
manner of stuff that we used to just bulldoze
under a covering of topsoil. When our main
river became too polluted, state laws forced
us to search for better alternatives.

Going to the town dump on a Saturday
mormning has been a fixture in New England
life for many years. In some ways our small
town dumps were always recycling centers,
even before the term became popular.
Sometimes you would return home with
more treasures than you left with.

Recycling has become a regular, and more
organized, feature of our town’s center.
Books, hard- and softbound, are arranged
neatly on shelves (recycled shelves, that is),
as well as all sorts of appliances which might
be usable with a little fixing up. The “textiles”
bin is always overflowing, but a ladies volun-
teer group from the local churches comes
weekly to sort and evaluate the items,
bundling up useful items to send to troubled
areas of the world where people are without
shelter and clothing. Motor oil burns in spe-
cially designed fumnaces to keep the place
warm for the center’s workers.

Miraculously enough, what was once a
grim, weekly necessity has become a positive
experience, with a friendly, festive air about
it. Not only so, but the facility earns money to
offset local municipal expenses, and thus
results in slightly lowered tax bills.

QOur company has been recycling all sorts
of materials for some time now. We have a
special dumpster for corrugated board and
bins for aluminum cans, plastics, and bottles.
Green trash cans for recyclable paper sit
beside almost every desk. The heaviest load
in my car each Saturday, however, is a big
tote bin full of magazines and catalogs.

For quite a while we have been carefully
cutting out the various forms of addresses
from duplicate trade mags and catalogs and
sending them, along with a letter, to the firms
who mail us useless extras. We also prompt-
ly send cancellation notices to those maga-
zines we do not find useful.

Most of the time our efforts yield absolute-
ly no results at all. The multiple catalogs keep

Editorial

PAPER TRACE

coming. The brochures to various members
of the staff continue to pour in. [ carry 40 to
50 pounds of such stuff to the center each and
every Saturday.

Some of the catalogs are addressed to peo-
ple who worked in this company as many as
ten years ago. The vendor copied the names
from the masthead of the magazine, or
bought a list from someone who did, and con-
tinues to rent it for so much per name.

This excess printed material is very much
related to this magazine—indeed to every
magazine published in the US. Over the last
year we have experienced two increases in
the price of paper. This commodity is subject
to wide swings in price due to the nature of
paper manufacture.

A paper-making machine can have the
same length and width as the Queen
Elizabeth II. Such monsters cost in excess of
a billion dollars and must run 24 hours per
day, 365 days every year, to be financially
feasible. Adding one machine can lower the
price of paper, but the need for new ones
must be more than obvious through shortages
(and price rises) before any are built.

This waste has its origin mostly in the
direct-mail business, whose foundation is list
availability. Nearly every American is
included on multiple lists. Your driver’s
license, credit cards, subscriptions to maga-
zines, catalog requests, mail-order purchases,
all add your name to a list.

You and I receive so much duplicate mail
mostly due to bad list management.
Companies who rent their lists—and almost
everyone does—do not go to the expense of
cleaning them. We often rent lists in which
10% of the addresses are bad. If we return
those bad addresses, few if any vendors will
bother to correct and clean their lists. Why
should they? And refunds for bad addresses
are almost never forthcoming. People in the
list-rental business apparently consider 10%
as normal.

It can help to keep your name and address
for each use exactly the same. It also helps to
ask publishers or mail-order vendors to cor-
rect misspellings. In this way, the conscien-
tious list-rental company can more easily find
and eliminate duplicate mailings. The com-
pany whose catalog is being missent usually
has no way to persuade the list marketer to
get the list owner to update these files.

Highly developed software exists to
avoid duplicate mailings when a magazine

rents multiple lists for a single promotional
mailing. The smart and prudent publisher
runs a comparison of his own list against
rented lists to eliminate duplications. This
saves the publisher printing and postage
costs. My daily mail shows that many very
large corporations do not bother to clean the
lists they use.

The United States Postal Service suffers
from this problem as much as anyone. They
have recently instituted a system-wide recy-
cling program in post offices. But misad-
dressed mail still annually accounts for bil-
lions of pieces, which constitute waste paper.

All this waste costs you and me money. It
makes the postal service more costly to oper-
ate; it loads the postal system with more mail
in all classes; and it raises the price of paper
during shortages of capacity.

What you do with duplicate mailings to
your home is another matter. If all of us com-
plained loudly enough, the situation might
change. If you give the pieces back to the
postman, he and your local post office can
only recycle them, and no information about
their redundancy gets back to the mailer. If
you send the labels to the company who
mailed the duplicate or unwanted copies to
you, it just may do some good.

The economics of direct mail are not diffi-
cult to figure out: eliminating duplication is
key to improvement. We judge the success of
a mailing on the percentage of response. If
duplications were eliminated the percentage
would be higher, since the list itself would be
smaller. Most people do not care to be both-
ered by junk mail, most of which is mail that
is simply not targeted well enough, or is slop-
pily managed.

Unfortunately, I have no recipe for a cure
to this problem. I am very frustrated when I
see another price increase in paper and know
in my bones that if half the wasted paper that
comes into this office is typical across
America, then we are wasting as much as
10% of the massive quantities of paper use
every year. If we could fix that problem the
price would not need to rise.

In the meantime, find out about the recy-
cling program in your own community. Until
we learn how to control the waste, recycling
is our only recourse. Of course, recycling is
vitally important to our environment in any
case. If you have a program in your commu-
nity, become involved. It might be more
rewarding than you thought.—E.T.D.
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ACOUSTIC DESIGN...
A MODERN ART!

MULTI-LAYERED MD CONE-LIGHT&STRONG!

PATENTED DOUBLE MAGNETS WITH BALANCED CLOSED

CIRCUIT STRUCTURE-POWERFUL ENERGY SOURCE!

OPTIMIZED SMALL/THIELE PARAMETERS-EASY LOW-FREQUENCY DESIGN!
3" COPPER CLAD ALUMINUM WIRE VOICE COIL-HIGH POWER HANDLING!
ONE PIECE CASTALUMINUM FRAME-RESISTS VARIATIONS!

LONG EXTENSION DESIGN-HIGH LEVEL SOUND OUTPUT!
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100 SPY COURT,MARKHAM,ONTARIO L3R 5H6
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O TUBE AMP
The Power 3 Mono Amplifier heads
the new line of amplifiers from
Sonic Frontiers. The Power 3 offers
6550 power tubes; a damping
factor of greater than 50; a power
rating of 220W off the 8, 4, and 2€2
taps; single-ended inverting and
non-inverting inputs; and a fully
balanced design. Extensively tested
through a 100 hour bum-in and
repeated cycling, the Power 3 is
proven reliable. Sonic Frontiers,
2790 Brighton Road, Oakville, ON,
L6H 5T4, (905) 829-3838,
FAX (905) 829-3033.

Reader service #102

B STEREO POWER AMP

Good News

B POWER TO GO
Porta Power is a low-cost device that
converts DC power (from your cigarette
lighter) to AC. It is small enough to fit
into your glove compartment and
delivers 140W of continuous 115V AC to
operate TVs, VCRs, computers, lights,
small power tools or kitchen appliances,
video games, and so on. Porta Power's
safety features include protection against
overload, short circuit, reverse polarity,
and low battery. Tumbler Technologies,
19201 Phil Lane, Cupertino, CA 95014,
voice/FAX (408) 996-8276.

Reader service #108

B SOLEN SPEAKER
CATALOGS
1996 catalogs are currently
available from Solen Inc. Three
separate catalogs are offered,
specific to the areas of speaker
components, crossover and
speaker components, and car
speaker components. Clear and
helpful photos, figures, and
tables appear throughout
each comprehensive product
listing. Solen Inc., 4470 Avenue
Thibault, St. Hubert, QC, J3Y
7T9, (514) 656-2759, FAX
(514) 443-4949,

Reader service #115

B EMINENT DOMAIN
The Domain Theater Two and
Domain Soundscape collections
include all the speakers needed to
recreate the movie experience at
home. Theater Two provides a fully
configured Dolby Pro Logic or AC-3
array: a pair of Domain D30 two-
way, compact left/right speakers, a
CTR Stage center-channel model,
a pair of Balcony super-compact
surround-channel design, and one
D1000S active subwoofer. The
Soundscape grouping, intended to
upgrade existing stereo layouts, is
identical except that it does not
include the D30 pair. MB Quart
Electronics, 25 Walpole Park S.,
Walpole, MA 02081, (508) 668-
8973, FAX (508) 668-8979.
Reader service #114

The newly released Aleph 3 stereo power amplifier is rated at 30W per
channel into 8¢2. It achieves high measured performance with only two
gain stages. Each channe! has an input MOSFET transistor that directly
drives the output stage, which consists of two parallel power MOSFETs
biased by a current source and operated in single-ended Class A. The
bias current on the output stage is heavy enough to double the power
into 4€2 and still meet rated power below 2€2. The Aleph 3 sports a
heatsink/chassis, from which all external surfaces radiate heat at a
temperature of about 50°C. Pass Laboratories, 21555 Limestone Way,
Foresthill, CA 95631, (916) 367-3690, FAX (916) 367-2193.

Reader service #107

() A SONG OF TUBE ELECTRONICS

Sonic Frontiers introduces the Anthem line of “all-tube” high-end electronic products

including a preamplifier, integrated amplifier, amplifier, and CD player. The Anthem

Pre 1 is now being offered as an affordable preamplifier featuring both an MC

and MM phono stage and adjustable line stage capability. Sonic Frontiers,

2790 Brighton Road, Oakville, ON, L6H 5T4, (905) 829-3838, FAX (905) 829-3033.
Reader service #101

TIFFE

ELECTRONICS COMPANY

T I F fv Electronics Company e 44 Pearl Pentecost Road / Winder, GA 30680 ¢ (404) 867-6300 /2713 (Fax)

Reader Service #72
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YIZ AUDIOPHILE SWEEPSTAKES

'hat’s the most important component in an audio system?

WIN!

Answer this question Correct answers qualify to win these great prizes!

using the FYIZ QUIZ —
RN o yg“T/ETI/R\PD 1st PR IZE
SUBWOOFER

ters. They spell out a phrase that answers the
from ACI

weeps question above. We're giving you one
iree “OF” to start with. Write your answer on
he coupon on this page or on the Reader
service Card attached to the magazine and
The Stercopliile Recommended Component Titan is regard
ed as one of the most “musical” subwoofers on the market
Extended, clean, articulate response to 20Hz. The Titan will
improve virtually any high-quality speaker system

send ot in. Winners will be chosen from
ntries with correct answers.

1. Gilbert & Sullivan’s Captain of the

/

Pinafore is never _Y(_)__ atsea.
The Parts Kit includes everything you need to build a Titan
except the cabinet. We supply the specially designed 12
woofer and a pre-assembled and tested clectronics module
that features 250 watts RMS, current-sensing feedback,
self-limiting and adjustable crossover frequency, volume
and phase.

2. First name of the country singer and
Taco Bell spokesman credited with
writing Patsy Cline’s hit song Crazy?

3. In an attempt to deal with his Y

alcoholism, composer Sibelius moved to . -

a suburb of this city in Finland ‘ _.-——T_R—‘_ii DAC_1 DIGITAL
S B ZNE ———  pPROCESSOR KIT

4. Paul McCartney’s first name. X

Assemblage DAC-1 Digital Processor kit. A great addition to
your digital audio source, the Assemblage DAC-1 features dual
Burr-Brown PCM1702 DAC’s, Crystal CS8412 input recciver,
the railroad track? NPC 5813 Digitlal flltgr, and Analog Devices AD844 and

ADB817 op-amps in a direct coupled class A output stage. As
| — reviewed by Gary Galo in Audio Amateur 2/95. Compliments

6. In his later life, what did Beethoven of The Parts Connection.

remove from his piano?
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7. Conservative parents of the 60s were
outraged by the metaphor for drug 3|'d PR|1E

indulgence assumed to be represented

5. Alice’s Restaurant was how far from
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folksong. _ () _ _ “a unique ac line conditioner kit” by Welborne Labs.
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O /O BOARD
The MPC 486 PC-compatible /O
slave board, for use with ISA bus
computers, features 12-bit DACs,
high-power parallel /O and
extemnal interrupt support, making
it suitable for analog control appli-
cations, waveform generation, as
well as process and laser or CRT
vector displays. The design of the
dual-ported, shared memory
interface allows for high-speed
interprocessor transfer of large
amounts of data. Technological
Artisans, Inc., 145 West 67th St.,
New York, NY, 10023,
(212) 721-9769.

Reader service #112

Bl OSCILLOSCOPE IN YOUR PC

The O-Scope Il is a compact module that plugs into a PC's printer port and
transforms it into a dual-trace, digital-storage oscilloscope. With it, you can
freeze sweeps on your screen, print them out, or save them to disk. You
can display operating parameters such as input range, sweep rate, and
trigger level and easily adjust them through the keyboard. The O-Scope |,
which requires at least a 286 PC, features simultaneous 2-channel capture
for phase measurements in an X-Y presentation. The bandwidth is 250kHz,
with sampling rates up to 1,000,000 per second. Uses include audio/stereo
equipment, automobile diagnostics, data logging, field service, power
supplies, and noise and vibration analysis. Allison Technology Corp.,

8343 Carvel, Houston TX 77036, (800} 980-9806, FAX (713) 777-4746.

B FERROFLUID FILL-UP
Ferrofluidics Corporation announces the
availability of “FerroSound” retrofit kits for
Radian compression driver models 450,
455, 4450, and 4455; the ElectroVoice
model DH-1A and NDYM-1; and the
Eminence 1" exit driver through Parts
Express (800-338-0531). FerroSound kits
meet the needs of professionals and
hobbyists alike, improving the perfor-
mance of drivers by either upgrading
those that did not previously contain
ferrofluid, or replacing used fluid during
diaphragm assembly. Each retrofit kit con-
tains a ferrofluid packet, filter paper strips,
and detailed instructions. Ferrofluidics
Corp., 40 Simon St., Nashua, NH 03061,
(603) 883-9800, FAX (603) 883-2308.
Reader service #100

l PC WAVEFORM CAPTURE
The PCI-411 and PCI-412 from PC Instruments
are differential input oscilloscopes that plug into
a PC expansion slot and combine differential
oscilloscope input amplifiers with software
programs to capture many difficult-to-measure
waveforms. Both models feature 1MHz band-
width and a real-time sample rate of 12.5
megasamples/sec., a common mode rejection
ratio of 80dB at 100Hz, input impedance of
1MQ and 15 pF, AC/DC coupling, and DC
offset control. PC Instruments Inc., 9261
Ravenna Rd., Bldg. B11, Twinsburg, OH
44087, (216) 487-0220, FAX (216) 425-1590.
Reader service #113

B 1996 CATALOG

Parts Express announces the release of its 288-page
1996 Catalog featuring semiconductors, CATV and
VCR repair parts, test equipment, raw loudspeaker

drivers, and audio accessories. Parts Express is a

fullline distributor of electronic parts and accessories

for the consumer electronics industry and the

technical hobbyist. The catalog is free by calling

1-800-338-0531 or writing to Parts Express,

340 E. First St., Dayton, OH 45402-1257.
Reader service #116
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Good News

Reader service #111

B NOISE REMOVAL
A noise reduction plug-in is now
available for Sonic Foundry's
Windows sound editor, Sound
Forge 3.0. Designed to analyze
and remove background noise
with minimal effect on the source
material, the plug-in increases
operating performance and allows
the user to custom tailor software
to a particular application. A click
removal tool detects and removes
clicks and pops, allowing for the
restoration of vinyl recordings.
Sonic Foundry, 100 South
Baldwin, Ste. 204, Madison, W|,
53703, (800) 577-6642, FAX
(608) 256-7300.

Reader service #104

Bl COMPONENT
PROTECTION
Virtual Mode presents the afford-
able, single-component AC power
line conditioners Clear Power 1,
for line level components, and
Clear Power 2, for amplifiers.
These conditioners offer surge
protection for negative and posi-
tive transients, fusing for fault
protection, and four stages of
passive filtering. Clear Power 1
provides a voltage loss drop-out
circuit, whereas Clear Power 2
has a soft-start circuit to extend
amplifier life. Virtual Mode, 1 Old
Coram Rd., Shelton, CT, 06484,
phone/FAX {203) 929-0876.
Reader service #106

Bl ENVIRONMENT-FRIENDLY FINISH
Keeping within new air quality regulation standards, Abilene

Research and Development Corporation has introduced the
new “LOVOC” Texturelac formula with lower VOCs. White and

most other colors boast a VOC of 2.87 Ibs per gallon, whereas
black has a 3.2 Ibs per gallon VOC. The LOVOC formula

continues the Texturelac trend of hiding knotholes, blemishes,
and seams while maintaining the ability to hold to wood, metal,

plastics, hydrocal, fiberboard, cardboard, and other surfaces.

Abilene Research and Development Corp., PO Box 294,

Hewlett, NY, 11557, (516) 791-6943, FAX (516) 791-6948.
Reader service #110

. lclEcRELERN

B FREE CATALOG
MCM Electronics is currently
offering their latest catalog,
number 36. Containing over
2,700 new items, the listing is
offered free of charge and
includes test equipment,
computer products, project
accessories, repair parts, and
more. Permanent price reduc-
tions on semiconductors, video
heads, flybacks, motors, and
other items appear throughout.
MCM Electronics, 650 Congress
Park Dr., Centervilie, OH,
45457-4072, (800) 543-4330,
FAX (513) 434-6959.

Reader service #105

B CROSSOVER
NETWORK
Marchand Electronics Inc.
offers a fourth-order constant-
voltage crossover design pro-
viding low-pass and high-pass
outputs with the release of the
XM26. The XM26 employs four
12AX7 tubes in each of the two
channels, a solid-state regulat-
ed power supply, and a heavy-
duty toroidal power transformer.
Housed in a black heavy-duty
steel cabinet with white letter-
ing, the electronic crossover
network sports gold-plated
RCA connectors for rear input
and output, in addition to black
aluminum level control knobs
and three LED indicators on
the front. Marchand Electronics
Inc., PO Box 473, Webster,
NY, 14580, (716} 872-0980,
FAX (716} 872-1960.

Reader service #109
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A DUAL-BAFFLE BALANCED
REVERBERANT RESPONSE

By Ralph E. Gonzalez

This article is based on “A Dual-
Baffle Loudspeaker Enclosure for
Balanced Reverberant Response,”
Ralph E. Gonzalez, AES Preprint
3203 (H-2), Oct. 1991.

speakers are omnidirectional at low

frequencies, but not at high fre-
quencies—if you stand behind the
speaker you mainly hear bass energy
(Fig. I). If such a speaker is designed
for flat direct (on-axis anechoic)
response, then the in-room reverberant
soundfield will contain too much bass as
well. In my opinion, this disparity
between the direct response—which
your ears hear first—and the reverberant
response—which accounts for most of the
energy reaching your ears—detracts from
the sense that the recorded musical perfor
mance is taking place in your room.

To alleviate this, some designers place
additional high-frequency drivers on the rear
of the speaker enclosure. Unfortunately, it is
very difficult to do this without introducing
midrange frequency-response irregularities.
I'll present here an unusual enclosure design
that solves this problem.

I t is well-known that dynamic loud-

DIFFRACTION LOSS
In most moving-coil loudspeaker designs,
the drivers are mounted on a baffle that con-
stitutes the front of a sealed or vented box.
At some frequency fg, the wavelength is
comparable to the dimensions of the baffle.
At frequencies below approximately fp/4
(typically 300-500Hz), such systems
become nearly omnidirectional as sound
energy diffracts around the baffle. At higher
frequencies, the enclosure serves as an obsta-
cle to the sound waves and the loudspeaker
radiates only into the forward hemisphere.
If the speaker system is not equalized
(for example, if a single “ideal” dri-
ver is used to cover the entire
frequency range), then this dif-
fraction loss at low frequencies
will cause the on-axis anechoic

PHOTO I: response to fall off by 6dB (Fig. 2a).
BR1 prototype in Viewing this effect as a 6dB rise as frequen-
black ash. Cy increases, I've also termed it the response
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step.! It is evident in the graphs many manu-
facturers publish in connection with high-
quality woofers.

Most knowledgeable speaker designers
compensate for the response step by rolling

o

LF HF

FIGURE I: Representational drawing of
dynamic loudspeaker directivity at low and
high frequencies.

™~

~

FIGURE 2: Model of forward (a) and
rearward (b) frequency responses of ideal

driver in 6.75-inch-wide enclosure.
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FIGURE 3: Speaker with full-range rear
drivers and resulting on-axis frequency
response.




off the woofer early in the crossover, result-
ing in a system with nearly flat axial
response. (Note that such a system is of
necessity as much as 6dB less sensitive than
the manufacturer’s sensitivity specifica-
tion—usually given at 1kHz with benefit of
the 6dB response step.) Since the rearward
output (Fig. 2b) consists solely of frequen-
cies below fg/4, the overall in-room rever-
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FIGURE 4: Speaker with rear mid- and
high-frequency drivers and resulting on-axis
frequency response.

s 3 d
w3 — <I> - SN
15 3
POY: SR - l S E— S S E—
o % 10 20 00 W o 2k

FIGURE 5: Speaker with unenclosed
midrange and resuiting on-axis frequency

response.
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FIGURE 6: BRR speaker and on-axis fre-
quency response assuming 4:1 baffle ratio.

berant soundfield contains excessive energy
below fg/4.

Incidentally, the smoothness of the
response step depends on the baffle shape
and the location of the drivers on the baffle.
As Harry Olsen demonstrated in his seminal
1950s paper, the worst case is a driver
mounted on the center of a disk-shaped baf-
fle.? In practice, a rectangular baffle is
acceptable, particularly if the drivers are off-
set or the listener is not on-axis.> The com-
puter-predicted frequency-response graphs
in this paper are based on the smooth first-
order model in Fig. 2 (resembling that of a
spherical enclosure), but the conclusions
apply to box-shaped enclosures as well.

IMAGING

I distinguish between two types of speaker
systems: those which attempt to give the lis-
tener an accurate window on the musical
performance (such as my minimonitor),* and
those which try to convince the listener that
the performance is taking place in his or her
listening room (such as my Delac S10).5 If
executed well, each approach has its merits.
This article concentrates on the latter goal.

In a live, unamplified musical perfor-
mance, the reverberant soundfield mirrors
the sound that strikes the listener’s ears
directly, except for the instruments’ intrinsic

1
t
_ ! | | 1

100 200 500 ALY F-3 »

FIGURE 7: BRR speaker with unenclosed
midrange and on-axis frequency response.
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directionalities and the venue’s frequency-
dependent sound-absorbing qualities. If the
instruments are close-miked, you can repro-
duce the recorded performance convincingly
in the listening room as long as (1) the
speakers have directionality similar to those
of the instruments they reproduce, and (2)
the listening room has acoustical qualities
similar to those of the original venue. In
practice, the acoustics of your room are diffi-
cult to control (unless you’'re single!), and
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FIGURE 8: BR1 prototype, predicted and
measured response.

the directivity of most loudspeakers is as dis-
cussed above.

If you are concerned only with the human
voice, then a head-sized, forward-facing
speaker is ideal (assuming unequalized,
close-miked recordings), but what about vio-
lin, piano, snare drum, flute, guitar, or vibes?
(After all, no one wants bad vibes!) None of
these instruments has a distinct radiation
axis, and their dimensions—and diffractive
qualities—vary enormously. When a box
speaker with a flat axial response is repro-
ducing the music, the frequency balance of
the in-room reverberant response is usually
very different from that of the original
venue. I believe that this makes a “you are
there” soundstage very difficult to achieve.
A near-omnidirectional speaker would
appear (o be a much better compromise than
a conventional forward-firing one.

What if the recording was made with dis-
tant microphones, where the instruments’
directional qualities have already voted in
the recorded reverberant soundfield? Ideally,
the reproduction of such a recording should
take place in an anechoic chamber where the
recorded ambience will not be compromised.
In a normal, partially-reflective room, the
speakers should preferably not change the
balance of the reverberant energy. Again,
this requires near-omnidirectional speakers.
(Another alternative is an extremely direc-
tional speaker that minimizes room interac-
tion. Unfortunately, it is very difficult to
extend this quality much below 500Hz.)

ON-AXIS PROBLEMS

Why, then, do many audiophiles consider
omnidirectional speakers inaccurate? Most
such designs rely on multiple drivers orient-
ed in all directions. Unfortunately, multiple
spatially separated drivers generally combine
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FIGURE 9: BR1 measurements at 0°, 30°, 60°, 90°, 120°, 150°, and 180° in horizontal
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to produce severe on-axis anechoic response
irregularities.

The simplest case involves a box with
identical rear-mounted drivers (Fig. 3), the
delayed output from which diffracts to the
forward axis, compensating the diffraction
loss at very low frequencies, but combining
destructively with the axial output of the
front-mounted drivers at frequencies close to
fg/4. For the 6.75-inch-wide enclosure, f; =
13,500 (in./sec)/6.75 (in.) = 2kHz.

It is important to note that these are results
predicted from the idealized first-order
model illustrated in Fig 2. The enclosure is
assumed to be shallow and tall, so the axial
contribution of the rear-mounted drivers is
delayed by one-half the enclosure width, a
“best case” model. With real-world, box-
shaped enclosures, the response irregularities
are often more pronounced and jagged.

In my Delac S10 design, a rear-mounted
bass-midrange driver helps fill in the
midrange portion of the reverberant response,
while the angled tweeter fires additional high-
frequency energy at the ceiling. The result is a
highly musical and listenable speaker with
holographic imaging, balanced against a
slightly uneven midrange whose absolute
accuracy cannot match that of fine monitors.

A more common (and less expensive)
approach is to add rear-mounted mid- or
high-frequency drivers (Fig. 4) instead of
using a full-range rear complement. To be
effective, the response of the rear-mounted
drivers must extend down close to the fre-
quency fp/4. In the graph in Fig. 4, the rear
midrange’s high-pass crossover is second
order at 333Hz. The on-axis response is still
problematic.

Another alternative is using an unen-
closed midrange in an open baffle to con-
tribute additional midrange energy to the
reverberant response (Fig. 5). This has the
benefit of requiring no extra drivers (except
perhaps a rear tweeter) and of climinating
midrange box colorations. The polarity
reversal of the midrange’s rear output par-
tially compensates for its delay relative to its
forward output, producing a mild peak
instead of a dip at 1kHz. However, the over-
all vanation is still about 3dB and is likely to
be significantly worse in a real-world design.

THE BRR DESIGN

My BRR (balanced reverberant response)
speaker uses two baffles of differing dimen-
sions, one for high-frequency drivers and
one for low-frequency. Let f; be the fre-

25uF
|| .
o]
-1 SEAS 19TAFD
45mH +[" polarity reversed
(or SEAS H225, padded 2-3 dB)
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15| TF 8mH 30
+ O— | | Y AAAN
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FIGURE 1 1: BR1 crossover design.
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quency where the wavelength is comparable
to the dimensions of the HF baffle, and let f;
be that where the wavelength is comparable
to the dimensions of the LF baffle.

You place front- and rear-mounted drivers
on the HF enclosure. To prevent the delayed
output of the rear drivers from affecting the
axial response, you should restrict their out-
put via the crossover to frequencies an
octave or two above f;/4. You place low-fre-
quency drivers on the front of the LF baffle.
These should be omnidirectional up to fre-
quencies well above f /4. You accomplish
this by ensuring that f;_ is higher than f,; i.e.,
the LF baffle has smaller dimensions than
the HF baffle. Centering the crossover
between f,/4 and f| /4 results in a system that
is omnidirectional or bidirectional at all fre-
quencies, yet whose direct axial output is not
compromised by its rear output.

The system in Fig. 6 is similar to that of
Fig. 4, except that the 27-inch-wide HF baf-
fle for the midrange and tweeter drivers is
four times wider than the LF baffle: f, =
500Hz and f] = 2kHz. These baffles begin to
serve as obstacles to sound at about f,,/4 and
f /4, respectively. Thus, at the 333Hz
crossover frequency, the woofer is still large-
ly omnidirectional, while the axial output of
the rear-mounted midrange is significantly
attenuated. The resulting frequency response
is significantly smoother. The rear
midrange’s output on the forward axis peaks
at about 400Hz with a level of ~19dB.

In Fig. 7, the rear midrange is omitted and
the front-mounted midrange driver is unen-
closed, as in Fig. 5. The HF baffle is again
four times wider than the LF baffle, so the
differences in the graphs in Figs. 6 and 7
arise solely from the polarity reversal of the
midrange’s rear output.

If you make the ratio between the widths of
the HF and LF baffles greater than 4, then still
greater improvements in frequency response
result. However, the resulting loudspeaker
may become aesthetically unacceptable.

BR1 PROTOTYPE

I built a prototype BRR speaker using an
unenclosed midrange and all-SEAS drivers.
For aesthetic reasons I settled on a 3:1 baffle-
size ratio, with a three-piece angled HF baf-
fle. Even so, it’s got a “you either love it or
you hate it” appearance (Photo I).

Figure 8 shows the predicted and mea-
sured on-axis response. I now believe that
the hump in the measured response at 400Hz
was due to the specific parameters used in
the MLSSA measurement at the time. Some
midrange anomalies remain, but +2dB is
probably a fair specification for most of the
frequency range.

Measurements at 0°, 30°, 60°, 90°, 120°,

Continued on page 50
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THE SUPER SIMPLINE

ver the years I have probably lis-
Olened to my Simpline loudspeakers

(SB 2/93, p. 14) more than any other
system. They have a natural, detailed quality
that I find endearing. The Super Simpline
was not born out of my belief that the
Simplines required improvement. I have
always been happy with them. My impulsive
curiosity and the means at hand to appease it
resulted in this new, improved version.

I had received four Dayton 275-060
tweeters, which were on sale from Parts
Express. I ordered them because they
seemed to be a good bargain, and I probably
could eventually use them. (They were, and I
did.) I was curious about their performance.

The tweeters appeared to be a take-off of
the Audax TW 75 series of tweeters, which I
had used for years. I assumed that the general
impedance curve might be similar. The
Dayton tweeters had an Rg about 1.2€ higher
than Audax units, which I took into account
in determining the high-pass and attenuator-
network filter for the Super Simpline.

PRELUDE TO A PROJECT

The shape of the Dayton tweeter faceplate
allowed me to easily mount it as an exten-
sion to the Simpline’s baffle. I then hooked
everything together with wire, crocodile
clips, and banana jacks.

I decided to use the Dayton as a super
tweeter to augment the Simpline with its con-
tour filter rather than replace the filter and
design a conventional crossover. I believed
that approach would degrade the already
excellent sound and sonic balance of the
Simpline and would cause complications.
This is inconsistent with the philosophy that
birthed the Simpline in the first place.

I spent an evening manipulating compo-
nents and finally arrived at a surprisingly
pleasant sound. I spent many more evenings
reassuring myself of the validity of that sur-
prise and pleasure. My reassurance was so
complete that I believe others who have buiit
and listened to Simplines might also be
pleased. I hope I am right.

This project’s best feature is how easily
and inexpensively it can be achieved. Other
than the Dayton tweeters, which Parts
Express sells for $6.50 each, you simply

18 Speaker Builder 1/96

By John Cockroft

need some hook-up wire (I used 16-gauge
zip cord, but you could also use #18); a
1.5pF capacitor; a S or 10W, 3Q resistor;
and two #6 x Y2” panhead sheet-metal
screws for each tweeter.

I mounted the tweeter on the baffle of the
Simpline, with the tweeter facing upward
(Fig. I). One end of the tweeter faceplate
overlaps the front of the baftle (the edge fac-
ing the listener) by about 5/8” (leave a bit of
space between the inboard tweeter input ter-
minal and the front edge of the baffle after

THIS EDGE OF BAFFLFE RESTS ON WALL

e— SIMPLINE
SPEAKER
BAFFLE

'

“SEE
a8 TEXT

DAYTON

l— TWEETER

MOUNT ON BAFFLE
WITH NO.6 172" SHEET
METAL SCREWS

FIGURE I: Location details for the retrofit
Dayton tweeter.

soldering the connecting wire to the termi-
nal, to avoid pressure on the terminal). For
consistency’s sake, I placed the positive (red)
terminal in the outboard position facing
away from the baffle (Fig. 2).

CONSTRUCTION

While holding the tweeter in position (cen-
tered on the front edge of the baffle), trace
the inside of the tweeter mounting holes to
mark the screw locations. Indent the loca-
tions with a center punch or a small nail and
drill holes about halfway through the baffle
with a 1/16” drill bit. You can wrap a bit of
tape around the bit, at the proper place, to
indicate the drill depth.

It is easier to solder the wires to the tweet-
er terminals before screwing the tweeters in
place. Mark both ends of at least one wire
with the proper polarity so the hookup is in
the proper order (Fig. 3).

Perhaps before you wire, you should
decide where to put the high-pass and attenu-
ation filter. Most builders will prefer the
inside of the lower end of the enclosure,
which is fine. If you are building a new
Simpline from scratch, you could run the
wires inside, by drilling a hole a couple of
inches below the tweeter and poking the
wires down through the stuffing in the same
manner as the original wires. I leave these
mechanics to you.

DAYTON TWEETER

+ 5 *

OUTBOARD SIDE
INBOARD SIDE

FRONT PANEL OF SIMPLINE ————»

*ALLOW CLEARANCE FOR WIRE AND
TERMINAL HERE

# 6 1/2" PAN HEAD
SHEET METAL SCREW

SIMPLINE SPEAKER

r : g

L~
[~

FIGURE 2: Additional details of Dayton tweeter mounting on Simpline speaker baffle.
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TABLE 1
SUPER SIMPLINE PARTS LIST
Required to tum a pair of Simplines into a pair of Super
Simplines:
2ea Dayton Y2 Mylar® dome tweeters #275-060
@ $6.50
2ea 1.5uF Solen metallized polypropylene capaci-
tors #027-528 @ $2.15
2ea 3Q2 10W wire-wound resistors @ $.39
Misc.  Wire, solder, DAP Kwik Seal (or RTV)

You can purchase everything above, except the miscella-
neous stuff, from Parts Express. Minimum order is $20.
The above costs $18.08, so order an exira component to
avoid the service charge.

The easiest way to assemble the filter is
on a piece of cardboard, using RTV or
caulking material, such as DAP Kwik Seal.
Then mount the cardboard on the enclosure
with the same material. In case you need to
remove the filter, simply slide a knife blade
between the cardboard and the enclosure.
Attaching is just as simple.

Connect the positive (red) tweeter termi-
nal wire to one end of the resistor, and the
other end of the resistor to one end of the
capacitor. The other end of the capacitor
conneclts to the positive input terminal of the
Simpline. The negative terminal wire goes to
the negative terminal (Fig. 3).

BOUNCING 'ROUND THE ROOM

The tweeter appears to be in an excellent
position for integrating into the sound of the
Simpline. When you lean the Super
Simpline against the wall in the prescribed
manner (Fig. 4), the tweeter sound reflects
off both the wall behind the enclosure and
the ceiling, at the same angles as the main

l-—m“ T0 12"——-{

FIGURE 4: The Super Simpline.
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INPUT TERMINAL OF
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(a) 5 "5”| F 20HMS (8)+
SIMPLINE 7 DAYTON
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ORIGINAL SIMPLINE CONTOUR FILTER
({IT REMAINS INTACT)

4 SIMPLINE
4 SPEAKER

FIGURE 3: Pictorial and schematic views
of the Super Simpline tweeter contour filter.

speaker, but a bit farther from the wall and
slightly higher up. The on-axis (from the
viewpoint of the tweeter, not the listener)
sound from the tweeter reflects from the wall
and from the ceiling, prior to entering the lis-
tening area. The fringe off-axis sound
bounces only once (off the wall on the
inboard side of the tweeter and off the ceil-
ing on the outboard side).

These sonic actions allow me to increase
the power response of the tweeter while
avoiding the uncomfortable feeling of being
hosed down by high-level tweeters. The
reflections to the sides are not early reflec-
tions. The Super Simpline’s sound is easy to
listen to for long periods of time.

I continue to think about the looks of the
Simpline. I haven't yet developed a substi-
tute format that retains all of the sonic quali-
ties of the leaning version. The addition of
the super tweeter confirms my belief that the
Simplines simply need to lean against the
wall to do their job in an upright fashion.

SO, HOW'S IT SOUND?

The moment of truth was at hand. As 1
played the music, the sound caressed my
ears. The Simplines and Super Simplines
will enjoy the best of electronics that you can
offer them, and, in appreciation, will repay
you to your heart’s delight.

POSTSCRIPT
A few days after writing this article, I
received a copy of Stereophile’s new Test
CD 3. It seemed natural to test it on the
Super Simplines.

The channel identification and tone tracks
showed that all was well, so I proceeded. All

O

of this CD’s music tracks are superb, rein-
forcing my belief that the Super Simpline
thrives on the very best input material. I'm
acutely aware, and a little embarrassed, that
I'm using a pair of $35 speaker systems to
critically judge (favorably) a test CD that
appears, in all respects, to have been made
on the finest equipment. The results are
definitive in all respects (except for the very
low bass). The Super Simplines did quite
well down to the S0Hz warble tones, below
which they needed to relax a bit and rest.

As 1 listened to this CD, my mind, unusu-
ally in the throes of a bit of inflated ego (I
suppose), waffles between two beliefs: one,
that the Test CD 3 is showing off my Super
Simplines; and, two, that the Super Simps
are showing off the Test CD 3. Whichever it
is, the two items are a delightful duo. I
always found it a bit sad when a cut ended.

The tutorial tracks are almost as much fun
as the musical cuts. The chromatic scales on
cut 16 were a revelation to me. Now [ know
why the Super Simps sound so smooth—
because they arc. Listening to the music on
track 9 really made me a very proud (and a
very astounded) Papa indeed. I recommend
that anyone building the Super Simplines
obtain a copy of this CD, which presents the
Super Simp in its kindest and most impres-
sive light so far. Thanks for a job well done,
Mr. Atkinson.

My equipment included a Carver DTL-
200MK2 (with the Digital Time Lens tumed
off) CD player, connected to a box contain-
ing a Radio Shack 100kS2 stereo volume con-
trol. I hooked directly into my Adcom GFA-
535 power amplifier, then to the Simplines
via 14-gauge stranded copper wire.

Note: If you plan to reread the original
Simpline article, it contains some typograph-
ical mistakes (I guess the printer’s devil did
‘em). The corrected text was published in the
letter column of the succeeding issue (SB
3/93, p. 65). »

SOURCE

Parts Express
340 E. First St., Dayton, OH, 45402-1257
(800) 338-0531
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BUILD AN ACTIVE CROSSOVER

ctive crossover networks include
Aactive high- and low-pass filter sec-

tions, used between the preamplifier
and power amplifier. They offer many
advantages: lower IM distortion, better
amplifier/speaker coupling for woofers, a
damping-factor adjustment for each loud-
speaker element, easier control over driver
sensitivity differences, and the possible use
of cheaper tube amplifiers (e.g., if you have
one amplifier that sounds good in the bass
and another that sounds good only in the tre-
ble, you can add this to the amplifiers).

POWER SUPPLY

Figure I shows the power supply, which
uses 6CWS5/EL86 as a pass element. This
tube gives four times more current for a
given voltage drop than 6BQS/EL84. It can
also handle more heat-to-cathode voltage

NETWORK

By Rickard Berglund

and costs less. Table | shows the parts list.

The positive regulator has a conventional
design; the negative regulator uses screen-
grid drive for the pass tube. The load regu-
lator for a zero to SOmA change is 2V for
the positive regulator and 4V for the nega-
tive regulator.

The power-supply rejection ratio is 33dB
for the positive and 30dB for the negative at
25mA load, while the line regulation is
27dB for the positive and 30dB for the neg-
ative 25mA load. Both the PSRR and the
line regulation are load dependent and mea-
sure 6dB higher with no load than with a
50mA load.

You can also use this power supply for
equalizers and tube op amps.

FILTER SECTIONS
The filter sections use a unity gain amplifier
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FIGURE I: Power supply.

TABLE 1
POWER SUPPLY PARTS LIST
PART DESCRIPTION
cio1 680nF
102,103 220uF, 300V
C104 2,200pF, 63V*
D101, 102 51V Zener, 0.4W
D103-105 100V 1W Zener
D106-109 600V, 1A™
D110-113 200V, 2A™
F101-102 2A slow blow
F103-104 80mA
F105-106 500mA slow blow
F107 2A slow blow
T101 2 x 170V 100mA
6.3V, 0.8A
6.3V, 1.4A
R101 12k
R102 56k
R103 33
R104,105 22k
R106, 107 1.2k2
R108-110 100Q2
R111-112 100k$2
R113 100Q2
V101, 104 6CWS/EL86
V102,103 6EJ7/EF184 or 6JC6A
*1,000pF 100V if you use eight or ten 9JW8 tubes
**use fast-recovery diodes
— r = = = -0+ 150V
ICOZN; V1A
o -\ BLX6 or
-> ) 6JWB/ECFB02
7/ OR QIWB/PLFBO2
ci out
470N Ra
470K
= -0-0v
rR2
100
¢ —0=-150v
FIGURE 2: Unity gain stage.
TABLE 2
GAIN STAGE PARTS LIST
C1 470n 160V PP
C2,3 10n 200V PP or ceramic
R1,2 100Q2
R3 680Q2
R4 470k
\ 6LX8, 6JWB/ECF802, or 9JW8/PCF802
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TABLE 3

THE FOURTH SECONDARY WINDING

NO. OF 6L.X8 6JW8 9Jws
TUBES

4 18V 0.9A 19V09A  28V0.6A

6 28V 0.9A 29V09A  42V06A

8 I7VO9A 39V09A 55V 0.6A

10 46V 0.9A 48V09A 69V 0:6A
TABLE 4

SECOND-ORDER BUTTERWORTH AND
FOURTH-ORDER LINKWITZ-RILEY

Frequency C1 c2 C3,C4
80Hz 85n 42.5n 42.5n
240Hz 28n 14n 14n
500Hz 13.6n 6.8n 6.8n
1kHz 6.8n 34n 34n
3kHz 2.2n 1.1n 1.1n
SkHz 1.36n 0.68n 0.68n

(Fig. 2). Tube choices include the 61.X8,
6JW8 or 9JW8—which are basically the
same tubes, but with different heater volt-
ages of 6, 6.3, and 9V, respectively (Table
3). The heaters are connected in series, and
all tubes must be the same type. You can use
a transformer with higher voltage than in
Table 2, but then you must connect a resistor
in series with the filaments.

The triode section of this tube has a
transconductance of 3.5 millisiemens (mS),
which gives an output impedance of 280£2.
The mu factor is 70, so the gain is 0.986. The
pentode section works as a current generator
yielding approximately 3.5mA.

Figures 3-7 show different types of fil-
ters, all calculated to achieve a crossover
frequency of 1kHz. If you prefer another

to page 24

TABLE 5

SECOND-ORDER BESSEL CROSSOVER

Frequency C1 c2 C3,C4
80Hz 55n 41n 42.5n
240Hz 18.3n 13.8n 14.2n
500Hz 8.8n 6.6n 6.8n
1kHz 44n 3.3n 34n
3kHz 1.5n 1.1n 1.1n
5kHz 0.88n 0.66n 0.68n
TABLE 6
THIRD-ORDER BUTTERWORTH
CROSSOVER

Frequency C1 C2 C3 C4,C5,C6
80Hz 212n  84n 12.2n  41n
240Hz 7in 28n 4.1n 13.8n
500Hz 34n  134n 1950  66n
1kHz 17 67n  975p 3.3n
3kHz 57n 22n 325 1in
SkHz 34n 134n 195p  660p

JBL

ENGINEERS

JBL Professional, a division of Harman International Industries, Inc. currently
has several openings in the areas of professional loudspeakers and electro-
acoustic system designs in our R&D dept.

Sr. Electronics Engineer
Conceptualize, design and prototype to manufacturing sample builds work-
ing with teams in engineering, marketing, and manufacturing.
Ideal candidate must have a BS in EE, min. 10 yrs commercial industrial
exp. developing audio electronic products, amplifiers & music mixer
designs. Printed circuit board layout and circuit simulation skills desirable.

High-End Systems Dev. Engineer
Design, develop and characterize large high-end professional loudspeaker
systems.
Candidate must possess a BS in Physics/EE, min. 5 yrs industrial exp. in
design, industrialization and characterization of pro. speaker systems, thor-
ough familiarity with commercial design procedures including specifica-
tions, bills-of-materials, documentation, acoustic design and measurement.
Solid working knowledge of CAD a must.

Low-End Systems Dev. Eng.
Conceptualize, design, industrialize and characterize loudspeakers for the
professional audio market.
BS in ME/EE, min. 5 yrs commercial indust. exp. developing audio prod-
ucts, familiar with comm. design procedures including specs, bills-of-mate-
rials, documentation, acoustic design and measurement. Solid working
knowledge of CAD a must.

Transducer Dev. Eng.
Design, research new technologies and approaches for acoustic compres-
sion driver development and take new designs into successful production.
BS in ME/EE, min. 5 yrs. exp. with design and/or manufacturing acoustic
compression drivers, mech. and magnetic design exp. Good working
knowledge of mech., acoustic measurements and specs.

Product Mgr, Recording & Broadcast

Manage all aspects of a broad aggressively growing line of audio monitor-
ing with both transducer and electronic components, product development
from concept to production, interface with customer and manufacturing with
product development.

Bachelor's degree with 4-6 yrs exp. in product mgmnt, extensive transduc-
er/ digital audio application exp. Studio/broadcast environment and project
mgmnt software exp. a plus

JBL Professional is an equal opportunity employer, offers a competitive
salary and a comprehensive benefits package. If you would like to join our
team, send resume with salary history to:

Lynda Kim
JBL Professional
8500 Balboa Blvd.
Northridge, CA 91329
FAX (818) 830-1220

No Phone Calls Please.
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AZON 250 vpe 5% FINE caP
Metallized polypropylene capacitors for loudspeaker passive network.

Another brand of metallized polypropylene capacitors ? Well, not ex-
actly ... At Orca we have been thinking for a while about how to make
polypro caps more affordable for a larger number of speaker builders,
people who use caps only for speaker passive X-over network. We thought
that it would be tremendous if we could offer a line of polypro caps that would
be so affordable that people would have no reason to use cheap mylar, as they would
be able to get for not much more money a much much better cap. As you know, even
extremely powerful solid state amps (we are talking KW here) can barely produce rail voltage
higher than 60 V. So it is safe to assume that a 100 VDC cap would be a pretty robust cap to use in a passive
loudspeaker network. So to be really safe, we decided to make all the AXON cap of our FINE CAP basic line 250
VDC. Now that's about where the compromises start and stop. On the other hand for example, you may or may
not know that when a cap value is said to be 10.0 uF with 5% precision, it means that the manufacturer of caps sets
its winding machine to 9.7 uF and then produces this series with 2% tolerance (not very difficult with numeric
controlled winding machines). The result: the manufacturer saves more than 3% in material, the precision is
respected, but chances are all your caps will measure on the low side ! Orca made the special arrangement that all
the AXON caps were to be wound with 5% precision with the target value set at exactly the nominal value. That
means now, as most of you do, and rightly so, expect, that you should find a much greater proportion of caps very
close to exactly 10.0 uF, if not 10.0 uF exactly! As for the rest, we could display here all sorts of figures and graphs
that would only makes sense to 1% of our customers, but what for ? We can simply tell you this is the first polypro
cap at a price closing on mylar caps. It is made by the same company that makes all our high voltage and very
high voltage SCR caps, as well as our film and foil caps. Some of the best loudspeaker manufacturers have already
made that easy choice. Now see for yourself and ... let your ears make the call.

Value Diameter Length SRP Value Diameter Length SRP
uF mm mm Uss uF mm mm Uss
1.0 1N 21 1.23 120 25 33 3.56
1.5 12 22 1.44 150 25 38 4.18
1.8 13 22 1.49 200 29 38 5.16
2.2 15 22 1.58 240 29 43 5.98
2.7 14 25 1.67 300 32 43 7.30
3.0 15 25 1.73 33.0 32 48 7.74
3.3 16 25 1.78 410 35 48 9.32
3.9 16 25 1.83 50.0 37 53 10.96
4.7 18 27 1.96 51.0 37 53 11.16
5.6 18 30 2.10 560 39 53 12.00
6.0 19 30 2.20 620 39 53 12.98
6.8 20 30 2.33 750 43 58 156,12
8.0 20 33 29 820 45 58 16.28
8.2 21 33 2.97 91.0 47 58 17.50
9.1 22 33 3.08 100.0 49 58 18.76
100 23 33 3.23 120.0 51 63 21.98
1.0 24 33 3.38 130.0 54 63 23.38

s‘Toc_KmG _ois’TnlBUToRs:
WA, R. AUDIO AUSTRALIA

NOW AVAILABLE:
FILM / FOIL 630 VDC CAPS for
electronics and bypass from

SPEAKERS ETc... 0.1 uF to 1.0 uF.

tel: (602) 272 6696 fax: (602) 272 8633 (818) POLYPRO ULTRA HIGH
TECHNOLOGIE MDB OﬂCA ; ‘VOLTAGE
tel: (514) 526 8851 fax: (514) 443 5485 31 Lookout Drive 1200 VDC 20 pF
ZALYTRON INDUSTRIES goufa, CA 9130‘! for power supply & tube
tel: (516) 747 3515 fax: (516) 204 1943 4 electronics




A better speaker damping material...

It you've been building speakers for some time. you know how much guesswork goes with speaker
damping and stuffing. The choices seem endless: tiberglass. wool, Dacron, flat foam, convoluted foam,
telt, 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 it it's a recipe for disaster? Or what effects the vapors
[rT—————yeeal citied by these chemicals might have on the glues that bond your woofer surround to its cone and
chassis? In this era of costly. space-age drivers and computer-assisted design, we think such risks are
totally unacceptable. So we went to work to find the ideal solution.

The problems are fairly well-known: a driver transtorms 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 viny! 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 baftle. Finally, it is the ideal material for ““constrained layer™ wall construction, where
two panels are laminated on cach 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 surtace. 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. = S — S— -

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

ighly effective at |

Barrier septum, 1/8 inch thick. Made of limp flexible vinyl copolymer loaded with non-lead inorganic fillers, it is a
“dead wall™ that isolates the vibrations in the walls of your cabinet from the vibrations created inside the enclosure.
Polyester urethane flexible open-cell foam, 1/4 inch thick. Thanks to special vibration-isolation characteristics. it |_—
decouples the vibrating structure (the wall) from the rest of the damping system, thus optimizing performance.
High-loss vibration damping material, same as The Pad. It is strongly bonded to the cabinet wall with pressure \\
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

A ON cables 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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NHT 1259

A&S Speakers is pleased to be able to offer this custom made,
high performance woofer from Now Hear This (NHT). This is
NOMINAL IMPEDANCE 4 ohm the cost no object woofer used in the highly acclaimed NHT 3.3
MUSIC POWER 300 W system. Unlike almost all other woofers, the NHT1259, with its
FREQUENCY RANGE 19-1000 Hz low resonance and pxccptionally long voice coil is dCSlgnCd to
SENSITIVITY (2.83 V) 90 d3 producc deep bass in a small sealed enclosure when positioned
EFFECTIVE CONE ARFA 507 cm? :vxthu} u:'o fc(eit of the rlea{ wall.hTt!:ls ddcsngn rezullts mEsupcnor
2 C : ; ransients and minimal phase shift and group delay. Ever
zg;cn ;8”' Ig:gllﬁcmr\fg 3‘: °1’]';‘ construction feature contributes to the Qutstz{)ndinz y

CE COIL INDUCTANCI L I3 rerformance of this driver: the 50mm diameter, 34mm long, 2
VOICE COIl. DIAMETER 50 mm ayer voice coil allows long excursion, high thermal capabiﬁtics
VOICE COIL HEIGHT 34 mm and tremendous output; tﬁc large bumped backplate and raised
AIR GAP HEIGHT & mm spider prevent bottoming at maximum excursions; the heavy
XMAX 13 mm cast frame minimizes energy transfer to the enclosure; and the
FREE AIR RESONANCE 19 Hz rubber surround and polypropylene cone promise long term
MOVING MASS (MMS) 121 g durability in every environment.
FORCE FACTOR (Bl) 9.6 TM
MAGNET WEIGHT 59 oz
QMS 2.6
QES 56
QTS 46
VAS 190 LTRS
KRM 28.89

Price: $149.00/each

*(Cabinets and plans for our computer
designed enclosure utilizing 14 internal
braces are now available upon request.

MEASURED IN ROOM RESPONSE 2.6 CU. FT. SEALED ENCLOSURE

dl
90;
85t
80

‘ &s 4075 Sprig Drive
Concord, CA 94520
spea"er K 4 (510) 685.5252 Fax (310) 603.2724
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SPEAKER DESIGN AND THE
INTERNET

By Dan Hildebrand

ver a year ago I encountered a high-
Oquality sound system that motivated

me to upgrade my own uninspiring
“rack.” Since my background was in operat-
ing systems and computer hardware, my
analog electronics skills were ancient histo-
ry, but buying equipment ‘“‘off the shelf” did
not appeal to me. I prefer the do-it-yourself
(DIY) approach, so I began reading every-
thing in sight to refresh my atrophied analog
skills.

THE SEARCH

My goal was to build a set of speakers that
would deliver the impressive extended bass
response and spacious detail of high-end
audio systems. While prepared to spend con-
siderable time building this system, I needed
to accept fiscal realities and stick to a budget
as well. I began to search the literature for
ideas on building a high-end, yet still reason-
ably cost-effective, home system (Photo 1).

The Internet provided access to messages
posted by participants in the audio-related
newsgroups (such as rec.audio.tech and
rec.audio.high-end). After six months of
“lurking” (reading the discussions without
contributing much), I was finally ready to
begin construction. Coincidentally, some
people within the rec.audio groups were
starting an electronic mailing list for “dis-
cussions pertaining to the reproduction of
deep bass.” Perfect timing! Ultimately, the
acquaintances and friendships I made
through the Internet proved invaluable to the
successful completion of this project (see
Internet Audio Resources sidebar).

Several mailing-list members (headed by
Douglas Purl) decided to pool our purchas-
ing power and place a volume order for
NHTI1259s from A&S Speakers. Subse-
quently, A&S sold over a hundred of these
woofers to the mailing-list members. The
success of this effort (perhaps an Internet

ABOUT THE AUTHOR

Dan Hildebrand is a senior R&D staff member at QNX
Software Systems, Ltd., doing POSIX microkemel OS
development work. Although a software developer
today, through these speakers and recent work on tube
amps, he has rediscovered his hobbyist roots and an
enthusiasm for analog electronics.
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PHOTO I: The author's subwoofer/satellite
system.

first) demonstrates a good use of the system
to coordinate the interests and purchasing
power of a large group of geographically dis-
tributed, but like-minded, people.

BUILDING A SUBWOOFER
The NHT1259 woofer, which was very
favorably reviewed in Stereophile', has a 12”
polypropylene cone, butyl-rubber surround,
heavy cast-aluminum frame, and a 59 oz
magnet (hence the “1259” designation). It
has many high-quality characteristics, such
as a bumped backplate to prevent the voice
coil from striking against the structure during
full excursion. This woofer weighs 10 Ibs
and is manufactured for NHT by Tonegen.
(See the NHT 1259 sidebar for more details.)
While magazines and books contained
good material on the design of crossovers,
they lacked detailed information on cabinet
construction. Again, while browsing the
Internet newsgroups, I found a reference to
the North Creek Music Systems’ Cabinet
Handbook?, which I ordered for a small fee.
I highly recommend this booklet, which
shows there’s a lot more to speaker-cabinet
building than just good carpentry skills.

L

CABINET CONSTRUCTION

I used 1” MDF for the exterior cabinet walls
and %” Baltic birch (13 ply, no voids) for the
interior braces. I chose the birch plywood for
the braces because it is much stiffer than
either MDF or hardwood and is also void-
free. MDF worked for the exterior panels
because of its high internal damping charac-
teristics, uniform density, and machinability
(not because of its stiffness).

The birch braces run vertically in the cabi-
net, with the front baffle supported against the
first brace by four 1-inch-diameter maple
dowels a couple inches in from each corner
(Fig. ). Another four dowels hold this first
brace against the next one, which is finally
braced against the back wall. Each of the birch
braces has a 7” circular hole cut in the center.
Since the back panel is the largest unsupported
component of the cabinet, I fastened a “rib”
made from a 2-inch-wide strip of birch to the
back panel to reduce panel flexing.

Following a North Creek guideline, 1
spaced the vertical braces one-third and five-
eighths of the distance from back to front
(measured from the center of each panel, not
from the interior or exterior edges). This
spacing distributes standing wave modes
between the subpanels to ensure that no one
resonant mode is dominant.

I constructed the box with butt joints by
drilling 1/8” pilot holes for screws every 4”
along the glue joint. I used comer clamps to
hold the panels at 90° angles while drilling
and gluing the panels (with a liberal coating
of carpenter’s wood glue). I used two-inch,
Robertson-head (square-head) decking
screws, instead of the more common
Phillips-head drywall screws?, because they
more easily accept torque from a screw gun.

Decking screws have a coarse thread that
stops %" below the head of the screw, allow-
ing the threads cutting into the second piece
of wood to pull the first piece tightly into
contact. In fact, they pull themselves into the
MDF so well that I didn’t need to counter-
sink the screw heads at all—the screw liter-
ally pulled its head beneath the surface of the
MDF. Because of the large number of
screws to be applied (over 2 Ibs), a screw
gun is not an option!

Using a screw every 4” makes the joint




self-clamping, removing the need for numer-
ous large clamps. This technique allows you
to set and screw one joint and immediately
move on to the next without waiting for the
glue to set. The joints are so well-clamped
by the screws that there’s no doubt of them
being air-tight, which is very important
given the acoustic-suspension nature of the
NHT1259 design and the powerful pressure
waves it generates. Since I planned to router
the edges of the cabinet later, I removed the
screws after the joints were set and filled the
holes with plastic wood.

During assembly, and especially during
insertion of the dowels between the vertical
braces, I tapped on the cabinet to hear its res-

onant frequency increase with the addition of

each brace. The final cabinet is very stiff.
Although no individual picce of the cabinet
was overly heavy, the finished subwoofers
weigh 100 Ibs cach.

CABINET DAMPING

Very stiff cabinets exhibit panel resonances
high enough in frequency that damping
becomes very effective. The NCMS booklet
suggests coating the interior walls (but not the
braces) with ““glop™ to deaden them. Glop is a
mixture of a nontoxic, soft-setting glue and
large-crystal sand (1 part glue, 1.5-2 parts

INTERNET AUDIO
RESOURCES

In addition to the rec.audio newsgroups.
if you have E-mail access to the
Internet. you can participate in the bass
and DIY speaker mailing list by send
ing an E-mail message to:

majordomo @lunch.engr.sgi.com

The subject of the message isn't crit-
ical, but the message content should be:

subscribe bass-digest

end

From this point on, you should
receive E-mail messages that contain
the discussions of the bass mailing hst
Typical traffic is one or two lengthy E
mails per day.

Also, if you have access to a
“World Wide Web™ browser, such as
Mosaic or Netscape, you can access
on-line pictures of the satellites and
subwoofers described in this article by
connecting to:

http://www.gnx.conv~danh/

A number of other Internet audio
resources are also reachable through
this “‘web page.”

PHOTO 2: The system features an octago-
nal grille design.

sand). Before mixing the glop. bake the sand
in an oven until powder-dry (o sterilize it.

North Creck recommends a glue derived
from Aileen’s “Super Tacky™ glue that has a
greatly reduced drying time. Tacky glues are
commonly available in craft stores and look
much like white wood glue and dry clear, but
remain pliable when dry (which takes about
24 hours). This nontoxic glue will not produce
vapors harmful to the adhesives that hold the
dnver and its suspension together.

Mix and blend the glop thoroughly, com-

Fast delivery from distribution facilities near
Reno, NV and Dayton, OH.

MCM Electronics®

Research and experimentation has yielded great
strides in enclosure design. This knowledge can be
yours to use in your enclosures. Secrets normally
available to manufacture’s can be yours through
publications offered by MCM Electronics. MCM
stocks a wide variety of informative material
that specifically addresses every topic of
speaker box design. No more secrets.

In addition, we have a broad selection of
crossovers, hardware tweeters, midranges

and over 150 different woofer types, all stocked
and ready to ship. Call for your FREE Catalog.

Discover the Secrets of the Pros...
Call MCM Today.

- 1-800-543-4330

MCM ELECTRONICS®
650 CONGRESS PARK DR.
CENTERVILLE, OH 45458-4072

A PREMIER Company

CATALOG

Hours: M~F7a.m.~ 9 p.m.,
Sat. 9 a.m.~ 6 p.m. EST.

CODE:
SB28
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Authorized Original Parts Distributor

Panasonic/Quasar/ Technics
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pletely coating each grain of sand. You'll
know the mixture is ready when your arm is
about to fall off: the mixture becomes very
stiff and heavy.

Apply a Y-inch-thick layer of glop with a
trowel or with your hands (the glue washes
off easily) on the center, unsupported area of
each panel. The layer will “dry” to approxi-
mately 1/8” thickness, adding more damping
to the panels without adding much weight.
Harwood suggests covering approximately
50% of the panel area, concentrating on the
unsupported center.” The downside of this
glop is its lengthy drying time of 24 hours
(unless you use NCMS’s glue), which limits
the length of time you can work on the cabi-
nets each day.

FRONT AND BACK PANELS
The NCMS bookiet also recommends using
“tacky” glue to construct laminated front and

FIGURE 1: View of the NHT1259 cabinet
with the right-side cabinet wall removed.

\

FIGURE 2: Side view of the satellite cabinet
with the right-side panel removed.

back cabinet panels, MDF on the outside,
Baltic birch on the inside. The two panels
with dissimilar resonant characteristics,

joined with a pliable adhesive, result in a
very stiff, acoustically dead panel. I elected
to use only a single, 1” thickness of MDF for

NHT1259

A discussion with Bill Bush, chief engineer
for the 1] Specialty Audio Group (NHT/AR)
and designer of the NHT1259 bass driver.

Q: Why build an acoustic-suspension sub-
woofer when most designers seem to be
going with vented enclosures, noted for their
higher efficiency and extended bass?

A: Although drivers for acoustic-suspension
enclosures are more difficult to manufac-
ture, test, and ship than drivers for vented
boxes, we believed that the technical advan-
tages of an acoustic-suspension driver were
needed to meet our performance goals for
the NHT 3.3. For subwoofer applications,
an acoustic-suspension design has a number
of advantages:

1. A vented box has a fourth-order rolloff
below resonance, while an acoustic-suspen-
sion design, being a second-order system,
continues to sustain more bass output below
the resonant point. So even though the
response may be dropping off, the acoustic-
suspension system still generates output
where the vented box has already rolled off.

2. The driver in an acoustic-suspension
box remains “loaded” below resonance and
is unlikely to hit its excursion limits. In a
vented-box design, the driver is “unloaded”
below resonance and likely to hit its excur-
sion limits. A vented-box design requires a
subsonic filter to control this effect if
you’re going to drive it with high levels of
low bass.

Q: Why was the very high X,,, figure of
13mm a design goal in the NHT1259?

A: With a small X, and high output lev-
els, the voice coil would be more likely to be
driven out of the magnetic gap, which leaves
the speaker cone traveling under its own
inertia rather than under the control of the

amplifier. With a large X,,,x design, the
voice coil always remains within the mag-
netic gap, under the control of the amplifier.
The result is “tighter,” more controlled bass
and less distortion.

Q: In the NHT 3.3 speaker system, the
NHT1259 driver is unconventionally
“aimed” along the wall rather than into the
listening room, while the remainder of the
drivers in the cabinet are aimed into the lis-
tening room. Why this unusual “corner load-
ing” approach?

A: People often will set up a pair of speak-
ers in their listening room for good imaging,
but then find that the distances from the
back and side walls cause a level and phase
mismatch between the bass and midrange.
To control this problem, you should place
the NHT 3.3s 3-9” from the back wall so
the acoustical loading experienced by the
NHTI1259 driver when emitting upper bass
is a known constant. The designed
crossover within the NHT 3.3 then smooth-
ly blends the midrange and bass drivers
with this controlled phase and amplitude
room response. You can then vary the spac-
ing between the NHT 3.3s to achieve good
imaging without needing to readjust for
room response. This largely removes tonal
balance as a setup variable.

Q: For speaker builders who might be mak-
ing a conventional subwoofer or full-range
pair of speakers with this driver, how would
you compensate for locating the drivers fac-
ing into the listening room instead of along
the wall?

A: For NHT1259-based designs, especially
biamped systems with an active, adjustable
crossover, builders have a lot more flexibili-
ty when calibrating the crossover between

the midrange and bass. They can use the
active crossover to calibrate for the room
effects for which the comer-loaded place-
ment of the NHT 3.3 would otherwise have
compensated. The calibration sequence
would be to:

1. Position the speakers for best imaging.

2. Adjust the phase of the bass crossover
to match the phase of the midrange at the
crossover frequency by playing a test tone
through the sound system at the crossover
frequency and adjusting the phase of the bass
crossover until maximum output level is
heard (or measured). Maximum output
occurs when the midrange and bass drivers
are correctly in phase.

3. Adjust the relative output levels to
equalize the tweeter, midrange, and bass. If
level adjustments introduce a phase error,
you may need to go back to step two and
readjust the phase.

Q: What crossover frequency would you
recommend when using the NHT1259 in a
subwoofer application?

A: To keep a single subwoofer’s location
hidden, choose a crossover frequency below
100Hz. However, with a pair of NHT1259s,
hiding the location isn’t a problem. As a
result, you can actually go up to 400 or
500Hz before the cone starts to distort.
Unfortunately, that frequency is in the mid-
dle of a male vocalist’s range, so it may not
be the best choice.

Generally, with a pair of NHT1259s, I'd
set the crossover frequency to below
200Hz, which, coincidentally, tends to be
the “half-power” point for a lot of music.
So for a biamped system, you can use
equally powerful amps to drive the “‘above
200Hz” satellites and the “below 200Hz"
subwoofers.
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the subwoofers, but used the laminated
approach with the satellites.

The NHT1259 woofer is shipped with a
black plastic ring to protect the cone and the
butyl-rubber suspension. This ring serves as
an ideal template for cutting the woofer
mounting hole. After completing this cut, I
dropped the woofer into the hole and marked
the edge, to which 1 would router a 3/8”
recess, allowing the woofer to be mounted
flush with the front panel. Even working
freehand with the router to cut up to this line,
I was able to easily machine the MDF (o a
nice edge. A router circle guide makes this
operation even more precise.

I used industrial-looking black 4" x 1.5”
Allen-head bolts (sometimes called socket-
head bolts), along with T-nuts mounted into
the back side of the front baffle, to mount the
woofer. A Norsorex gasket from A&S
sealed the woofer into the front baffle.

ACCESS PANEL

To facilitate access to the interior of the cabi-
net without removing the woofer, I cut a 5" x
3” hole in the bottom of the cabinet just
behind the bottom skirt. I covered the hole
with an 8” x 5” piece of 1” MDF, applied a
ring of closed-cell weather stripping, and
attached it over the opening with decking

L1
0. 27H

L2
1. 8mH _L
cC4
Tauz

LS1
Tg 33 ScanSpeak
S2803/8000
TWEETER
c3
TZUZ -
-+

Ls2
ETON 5/80-25
MIORANGE

FIGURE 3: Tweeter and midrange crossover schematics.

screws. Since this cover is only 17 thick, and
the bottom skirt on the cabinet is 2” high, the
panel hides nicely behind the skirt. The skirt
also shields a set of casters for moving the
heavy cabinets. The cabinet’s weight and the
small diameter of the casters (1.5”) combine
to approximate a spiked stand.

This hatch is handy for popping the snug-
ly fit woofer out of the recessed front baffle
and for adjusting the stuffing without having
to remove the woofer. I stuffed 2 Ibs of poly-

ester into each cabinet, using the dowel
braces to hold the stuffing in place.

PAIR OF SATELLITES
With the subwoofer project complete, and
my knowledge of speaker building increas-
ing, it was time to tackle the satellites. 1
selected high-quality drivers with broad,
well-behaved response curves. With such
drivers, you can use a relatively simple
to page 34
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Madisound’s

Winter ‘96
Bag of

Bargains

E-mail: madisound@itis.com
Madisound’s Web Site
& NP/ /www itls.com/madisound

Offer Expires
May 31, 1996
QTY " Description Price
9000 | Mallory 1. 33p1d Mylaﬁgcntor 250V, 10%, 25mm L x 11mm O, Axial, 43mm leads 10/ $2.00 |
| 1100 | Roederstein 1.5 pfd Mylar capacitor, 250V, 10%, 30mm L x 10mm O, Axial, 40mm leads 10/ $4.00 |
11000 | Roederstein 2.2 pfd Mylar capacitor, 250V, 10%, 30mm L x 12mm @, Axial, 42mm leads 10/ $5.00
15000 1 Panasonic 2.75 pfd Mylar cap., 100V, 10%, 24mm x 15mm x8mm dipped, 32mm lead 10/ $3.00
1800 | Midwec 3.0 pfd Mylar capacitor, 400V, 20%, 45mm x 15mm x 19mm, Axial, 48mm leads 10/ $5.00
20000 | Elpac 5.0 ptd Mylar capacitor, 50V, 10%, 30mm x 10mm 7mm, Axial, 53mm leads | 10/ $4.00 |
| 1100 | ASC 8.0 pfd Mylar capacitor, 220V, 10%, 42mm x 23mm x 14mm, Axial, 62mm leads $1.00
| 400 | T..1300 pfd Electrolytic Capacitor, 100V, 5%, 71mm x 30mm O, Axial, 42mm leads $4.00
500 | Phenolic ring tweeter, 4.25" flange with metal grill & 10 0z magnet $5.00
112 | Europa 23 Surface Angle Mount Tweeter, square wedge shape, 42, 92dB, 6dB Filter $14/ pair
200 | Vifa D26TG-76-06 tweeter, D26TG35 with faceplate of D27TG35, Fs 940, 91dB, 100W $12.00

70 | MB Quart MCD-25S 1" Titanium dome tweeter, Fs 1000, 90dB, 8Q2, 100W, 3.75" Sq. $20.00
112 | Peerless 821214 2" Dome Midrange, chambered back, fs 298, 89dB, 200W @ 5K $35.00
150 | Audax IN130W0 5.25" Carbon fiber cone woofer, 42, 90dB, Fs 69, Qts .82, Vas § ltrs $12.00
87 | Vifa C17WG27-06 6.5" Paper cone woofer, 62, 89dB, fs 45, Qts .52, Vas 32.4 ltrs, 50W $14.00

126 | Vifa P17WJ23-10 6.5" Poly cone woofer, cast frame, rubber surround, 1002, 87dB,  fs 34, $20.00
| Qts .29, Vas 45.3 ltrs, 70W, F3 of 55Hz in a 17 liter box, 2" @ port x 5" long.

580 | Kef B200 428" woofer SP1238, Poly cone, rubber surround, 4mm X-max, 32mm VC @, 90dB $22.00
| 529, Qms 1.47, Qes .35, Qts 283, Vas 87 Itrs, 50W, F3 48Hz, 9cf, 2" vent x4.2'L

69 | Vifa M21WG-16-08 8" Paper cone woofer, cast frame, rubber surround, 82, 88.5dB, fs 34, | $20.00
Qts .54, Vas 113 ltrs, 50W, F3 of 45Hz in a 56 liter sealed enclosure.

| 57 Vifa M25W016-08 10" Paper cone woofer, cast frame, 8Q2, 92dB, fs 34 Hz, Qts .51, Vas 120 $29.00
Itrs, 50W, F3 of 50Hz in a 1.75 to 2 cubic foot sealed enclosure.

59 | Gefco M&M Godfather 10" Autosound woofer, treated paper cone, 4€2, 90dB, fs 27.4, Qts $38.00
.47, Vas 93 Itrs., 2° VC, 100W, 6mm x-max, F3 of 40Hz in 56ltr sealed. (11 in 8Q2)
84 Eminence 121321-4 Autosound Woofer, 12" Cast frame, Paper cone, 3" VC, Rubber sur- $60.00
round, 80oz magnet, 95dB, fs 32, Qts .34, Vas 130 Itrs, 150W. In a 120 cubic foot car, 1.9 cubic
foot box, 4" @ vent x 7.6" long, your F3 will be 25Hz! 1cf sealed, F3 20Hz -5dB
i Ordenng Information: All orders will be shipped promptly, if possible by UPS. COD requires a 25% prepayment,
and personal checks must clear before shipment. Add 10% for shipping charges. Residents of Alaska, Canada
and Hawaii, and those who require Blue Label air service, please add 25%. There is no fee for packaging or
| handling, and we will refund or bili you to the exact shipping charge. We accept Mastercard or Visa on mail and
hone orders International shxpplng charges will be quoted individually.

-

Madisound Speaker Components, P.O. Box 44283, Madison W| 53744-4283 USA, Tel 608-831-3433 Fax 608-831-3771
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SUBJECTIVE AND ANALYTICAL LISTENING TESTS

By Dave Dal Farra

When Dan first approached me through E-
mail to solicit advice and measurement
assistance for these DIY speakers, |
thought, “Please, not another flying-saucer
chaser.” Budding loudspeaker builders
often confuse cabinet-making savvy with
real audio design. Who wants his design to
be voted “Loudspeaker of the Year” by
“Fumiture to Go™? | was pleased to find my
fears unfounded (although the cabinets are
beauties).

The physical design is sound: the cabinets
are the proverbial *bricked loo.” Dan also
realized that without access to test tools,
designing a decent crossover is a hit-and-
miss affair. Crossovers are typically the
“Achilles heel” of DIY speaker projects.
After weighing his options, he solicited the
help of A&S, which, as the objective mea-
surements will show, provided a commend-
able design.

IMPRESSIONS
1 made a direct listening comparison with the
drivers in my best DIY design: the Scan-
Speak 18W/8543 7” poly mid-woofer and
the Vifa D25-AG-35-06 aluminum dome
tweeter.

The talker-placement track, “Mapping the

- Ea h - T
Sound Stage,” on the Stereophile  101.01 JE
test CD2 confirmed my initial ™=° | |s
impressions of top-notch imaging. 71 | ‘ g
Placement is stable, the sense of | . , ‘
depth excellent, and the percep-  wiofl . .. - A /\\[/\ . ﬂ |
tion of height is commendable for  ss.0{ { > \L \
such a physically small design. =° |
I've never heard the sense of stu- =7 1
dio size and the relative locations .. .| ]
of the musicians on the Flaming = we LG H = =58 o _,JI_J
Lips’ “UFO Story” (from the coo.0 10m.0 log Froquency -z ®
Telepathic Surgery CD) so accu-  g{GURE C: On-axis in-room response showing
rately portrayed. 2kHz crossover peak.

With the obligatory, hi-fi, geek
discs out of the way, it was time to
listen to music. This speaker
immediately involves you in the
music, as opposed to leaving you
drooling and poo-pooing with
audioholic blather at the expense
of listening to the tunes.
Musicality was very good, and as
enjoyable as it was accurate. | was
impressed.

It was also evident early on that
the ScanSpeak tweeter is a clear
subjective winner. Not a one-trick
pony, Dan’s loudspeaker system is

BT E ]

T e e B 2t -~
1000.0 10000.0
log Frequency - Hz

FIGURE D: 200Hz floor notch demonstrated with
in-room response,

enjoyable with everything from
chamber music to hard-core punk.

Detail retrieval is far better than

a7.0
3.0 -
©.0 4
.l.O‘J
7.0
77.0
75.0
73.0 v

——— T
100 .1
tog Frequency - B2

FIGURE A: D2905/9000 tweeter with crossover

i3l | R A PV A E

——

with the Vifa, yet without harsh-
ness, stridency, or glare,

Before you think that Dan has
paid for my testimony, let me state
that 1 found some shortcomings.
The upright bass in *“More Speluti
Please” (Harry James, King James
Version, Sheffield Labs) showed
signs of muddiness, despite tuning
the Eton in-box to a very low Q.
IM distortion can produce such a
perception, but measurements

EXZ Nk ]

in-room. failed to confirm this. The effect,
in any event, is minor, and more
.0 ] : noticeable in direct comparison
2.0 e mn . 5 with the ScanSpeak midwoofer.
.01 \ A 1 also noticed a small upper
i : ) ' midrange accentuation, especially
il on Dave Brubeck's “Take 5"
:: I | (Sony, SBM) and the Beasts of
w.0 Bourbon’s “If You Find Your
=.0 Way to Heaven” (From the Belly
.0 of the Beasts, Red Eye records).
o L The rise in the crossover range or
R T " 7 tow.o  the peaks at SkHz (Figs. A-F) are

tog Freguency - H2

FIGURE B: Eton midrange with crossover, in-room

response.

the main suspects. The crossover
“elves” need a bit of overtime.
With the severely overdamped,

sealed alignment, don’t expect “Cars-That-
Go-Boom” bass. Many small speakers fool
the listener into a perception of deep bass
by boosting midbass (e.g., the LS3/5A).
Being the honest lad that he is, Dan kept
things flat. Given the intended pairing with
the NHT1259-based subwoofers, the trade-
off is a good one that allows the use of a
gentler high-pass crossover slope to the
satellites.

One listener commented that the system
sounded a bit bright. While a 13kHz bump
(see objective measurements) may be at
play, 1 suspect that this impression is an
effect of the overdamped and restricted bass
and will largely disappear when the sub-
woofers fill in the bottom end.

If you're a fan of imaging and detail
retrieval, this is a great DIY design. As with
any system there are some qualifiers, but all
things considered, this is the best-sounding
DIY loudspeaker project built by a nonaudio
professional that I've ever heard. It is
leagues above most commercial designs I've
auditioned at anywhere near the price.

With some minor crossover tweaking,
this would be a very sweet system. The fact
that someone relatively new to the DIY
game put it together without the use of test
tools is a great compliment to Dan's work.

32 Speaker Builder 1/96
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4 ESOTEC Speakers by Dynaudio N

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 1 5W75 midwoofer, utilizing a 5 inch cone and
a 3 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  $115.00 vtn e o 50 T e e S
The D-260 is a 1" damped soft dome -l e I : = E
. P . Eiotec 1 | {
tweeter with a transmission line rear cham- — IRTERNE SEI R E Il = 3
. L . - . o
ber. This new design gives this tweeter a T Hi= 3 _} 1] |
very musical sound, clear and accurate. BRAEE: 3 ELAH] I x X
This finv.er will not compress, at loud vol- per de || J EEERHEE LT | ‘ "}"'_\;A
ume it still reproduces a crystal clear sound. ... R R R e
Theile-Smali Parameters: ¢ff. cone area So 7.7 em2 Voice coil:

Q. mechanical Qe 0.83 moving mass Mg, 05lg diameter d 28 mm

Q, electrical Qo 1.14 lin. excursion (p-p)  Xuas 0.3 mm length h 2.8 mm

Q, total Qu 048 max. excursion (p-p} 32 mm layers n 2

Resonance, freeair  fs 1000 Hz Power handling: inductance (10 K!z) L. 0.063 mH

force factor Bxl. 39Tm nominal (long term)  IEC 130w nom. impedance e R0

Equivalent volume  Vas - transicnt 10ms 1,000 W DC resistance R, 520

Br75 4 0 lnput 2 B3 v

ESOTEC 15W75 $116.00 100 (T T T IREE : i 1
The 15W75 5" woofer with a 3" voice coil %0 o Hh—— 1t 7= T 7 1
. X . o8 | 13! 1 LA Hi 1
is a very fast midbass driver. The sound re- 80 [t TR 1 1
production from this driver is very smooth REEH AR L.\ (B 1

A ) | P T 17T 1 THIT
and accurate. We have used this driver in 2- ) [ i i e T A
ways, MTM designs, autosound and as a X ’5 1T P ‘i’“
midrange. The results were exceptional. 5 2 i * x
Theile-Small Parameters: 40 /8Q ¢ff. conc arca Sp 87 em2 Voice coil:

Q, mechanical Qm: 1.7 moving mass Ma. 12g diameter d 75 mm

Q, electrical Qo 0.6 lin. excursion (p-p)  Xue: 5.5mm fength h 10.5/10 mm

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

Resonance, trec air  fs 55 Hz Power handling: inductance (10 KHz) L. 0.t15/0.19 mH

force factor BxL 4.7/60Tm nominal (long term)  1EC 130 W nom. impedance Z. 4/8Q

Equivalent volume ~ Vas 751 transient 10ms 1,000 W DC resistance R. 3.0/490Q

.17 Input: 2 83 Oist .. 1 met
ESOTEC 17TWLQ $120.00 100 3,—';'7—.5{ki‘ ‘-‘m‘j—ﬁ“.’ = vl "t T T T 771

1 1 1 9 [ SEH ] } { tHH fi
Thlzdnvt;r should be l:] stock by Sepg.hs(_) ST puE= A T 42_'__ 7/
we don't have personal experience with it ‘g [11 P AT R RERAL diny s S

pers p! 80 [43HH—— T T 4
yet. It looks as if it should get down to o bddbi ./ | | i1
. . ¢ T T T T 1 T 7 1 T T —
43Hz in .6/° and 70Hz in a 4R’ sealed en- W N T Nl
closure. If this driver is anything like its it 1 1 %‘U‘\T-I:}J' =1 | T 10N 1
0 . e ! P it | ] |3 \
brothers, it will be worth waiting for. b —— 8 50  mm % “50R
Theile-Small Parameters: 40 /8Q ¢fl. conc area Sp 120 em2 Voice coil:

Q, mechanical Qms 1.8 moving mass Mas 15g diameter d 75 mm

Q, electrical Qo 0.5 lin. excursion (p-p)}  Xwmes 6.5/5.5mm length h 11.5710.5 mm

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

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

force factor BxL 50/60Tm nominal (long term) 1EC 130w nom. impedance Z.c 4/8Q

Equivalent volume  Vas 2214 transient 10ms 1,000W DC resistance R. 3.0/490
ESOTEC 20W75 $133.00 100 2?"75 aoe 1 Inout 93—[" , '

The 20W75 has en extremely smooth roll % l;” P 1 T -
off for an 8" woofer. This driver works well B o e i i i ! : '
sealed or vented, with low F3's in moderate v s 1L |
sized boxes. The 4ohm driver has an 3 of f

32Hz in a 1.81t3 vented enclosure. Grills il ‘
are available for autosound. — 50x
Theile-Small Parameters: 40 /8Q eff. conc arca Sp 180 em2 Voice coil:

Q, mechanical Qus 1.5/1.8 moving mass My, 20g diameter d 75 mm

Q, electrical Qe 0.5/0.7 lin. excursion (p-p)  Xma: 86/9.2mm length h 13.6/14.2 mm

Q, total Qu 04/0.5 max. excursion (p-p) 15 mm layers n 2

Resonance, free air fs 30 Hz Power handling: inductance (10 KHz) L. 02/03mH

force factor BxL 4.8/50Tm nominal (long term)  1EC 130w nom. impedance Zne 4/8Q

Equivalent volume  Vas 64/651 transicnt 10ms 1.000W DC resistance R. 3.15/500

MADISOUND SPEAKER COMPONENTS , _ ) o
R § 8608 UNIVERSITY GREEN it T Ordering Information: All speaker orders will be shipped promptly, if possible by UPS. COD
| ‘ P.O. BOX 44283 L b requires a 25% prepayment, and personal checks must clear before shipment. Add 10% for
f . MADISON, WI 53744-4283 U.S.A. | | shipping charges. Residents of Alaska, Canada and Hawaii, and those who require Blue Label
: ;‘ TEL 608-831-3433 FAX: 608-831-3771 ’; ' air service, please add 25%. There is no fee for packaging or handling, and we will refund or bill
~n] e-mail: madisound@itis.com | = you to the exact shipping charge, We accept Mastercard or Visa on mail and phone orders.
Web Page: http:/www.itis.com/madisound
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from page 30

crossover of high-quality components to
smoothly blend them. In keeping with this
philosophy of simplicity, I elected to imple-
ment an acoustic-suspension design rather
than a vented box.

One advantage of this design is a lower
relative sensitivity to driver parameter toler-
ance errors. Also, it exhibits a second-order
transfer function—as opposed to the fourth-
order of a vented box, which would be much
more sensitive to component and cabinet tol-
erance errors.®7 The acoustic-suspension
approach is also suitable for a beginner with
limited test equipment and ability to tune the
final product.

Although a vented box would be capable
of deeper base response and more efficiency
with a given driver, the NHT 1259 sub-
woofers ensured that I would have more than
sufficient bass. I also would not lack power

to drive the speakers to sufficient volume,
since I was planning to biamp the speakers.

SATELLITE DRIVER SELECTION

A number of people on the Internet recom-
mended the ScanSpeak D2905/9000 fabric
dome tweeter, which has a surprisingly low
resonance frequency (800Hz, or 600Hz for
the newer D2905/9300 model) and a
smooth, well-behaved response curve. I also
chose the Eton 5-80/25 midrange driver,
which has a surprisingly smooth, extended
response curve, making it suitable for pairing
with the tweeter with only a second-order
crossover. It also doesn’t exhibit as much of
the 5-6kHz break-up mode as many other
Kevlar® midranges.

The end result is that these two drivers
blend into a smooth overall response without
requiring excessive crossover tweaking to
“tame” the drivers in the stopband of their

respective filters. After constructing these
satellites, I discovered that the Focus Audio
Signature Series Model 78 speakers also use
the ScanSpeak/Eton combination, so I was
not alone in pairing these drivers.

In the interest of better imaging, I
designed the cabinets with a minimal front
baffle, pushing the edge diffraction frequen-
cy up. The resulting cabinets are 8" wide,
13” high, and 15” deep, with an intenal vol-
ume of 0.45 ft® (approximately 12 liters).
Since the Eton did not need to deliver bass
below 100Hz, I anticipated that it would pro-
vide a detailed midrange response due to
reduced IM distortion.

I constructed the satellite cabinets (Fig. 2)
according to the NCMS booklet suggestions,
which resulted in cabinets that weigh 40 Ibs
each (very heavy for such a small box). With
their thick walls and stiff bracing, they
respond to knuckle raps with the impression

It is also the most positive testament 1 can
make regarding the present state of our
hobby.

Associated equipment included: SOTA
Sapphire turntable with platter and spring
upgrades, Syrinx PU2 Gold tone arm,
Stanton 881 MKIIS stylus, Acurus P10
phono preamp, homebrew passive preamp,
heavily modified Bryston 2B amplifier, and
a POOGE’d Magnavox CDB482 CD player.

OBJECTIVE VERIFICATION

1. The tweeter and high-pass filter exhibit a
well-behaved response with a passband sen-
sitivity of 90dB SPL/2.83V/Im (Fig. A). The
filter slope is sufficient to prevent excursion-
limited power handling from being an issue.
The wide 2dB peak centered on 13kHz may
be partially responsible for the great sense of
detail retrieval noticed in the listening tests.
The nulls spaced just over 1kHz apart are an
artifact of diffraction. The corner radius on
the cabinet is too small to be very effective,
since the nulls are deeper at the lower fre-
quencies where the wavelength-to-radius
ratio is larger.

It is possible the medium-high-Q peak
between 5 and 6kHz contributed to the
occasional mild accentuation on several
passages, particularly on some horns and
vocals. Some diffraction control may reduce
the effect but, as waterfall plots (not shown)
revealed, won’t eliminate it (the peak was
high enough in Q to be driver related).

2. The quasi-anechoic response of the
Eton 5-80 woofer and its low-pass filter
reveal a passband sensitivity of 90dB/
2.83V/1m, equivalent to that of the tweeter
and its high-pass filter (Fig. B). Note the

complete lack of rolloff rate
between 4.5kHz and 6kHz, prob-
ably a resonant artifact of the
Kevlar/honeycomb structure used
in the cone’s construction. The
woofer output in that region is
13dB below that of the tweeter
response and should be effective-
ly masked.

Waterfall plots (not shown)

EX L

confirmed that the SkHz reso-
nance was not high-Q. To the
Eton’s credit, the frequency
response is much better behaved

FIGURE E: NHT1259 in-room response away
from corner.

T
100.0
tog Frequency - Hz

than typical Kevlar drivers. The
—-3dB point corresponding with the
crossover frequency is about 2.3kHz.

3. The quasi-anechoic system response
betrays a crossover problem in the form of a
wide 3dB peak centered at 2kHz (Fig. C). It
requires more concern with phase in the
crossover design. You can reduce the peak
by lowering the low-pass frequency slightly,
but probably at the expense of some off-axis
nulling. Even so, tweaking is recommended.

4. Notice the infamous “floor notch” near
200Hz in the 1/3-octave smoothed in-room
frequency response (Fig. D). The path-length
difference between floor reflection and direct
sound results in the deep null. The over-
damped alignment generated by the much-
larger-than-required box results in a prema-
ture response rolloff starting above 100Hz.
The lean low-end of the satellites forces the
NHT1259s into duty up to 100Hz. With the
Eton 5-80 used as it is here, locate the
NHTI259 in close proximity and use it more
like a woofer than a subwoofer.

5. 1 measured the NHT1259 in-box, mid-

room response; Fig. E shows the 1/3-octave
smoothed response. System resonance
appears 10 be a couple of hertz above that pre-
dicted by Thiele/Small. Response below
70Hz is on average shelved 5dB below the
response level shown above 70Hz, but place-
ment was midroom.

It appears NHT’s advice to locate the
enclosure close to room boundaries is exact-
ly right. Response extends to 500Hz, but fur-
ther measurements (not shown) illustrate that
the crossover should be kept below 300Hz,
as the off-axis response above 400Hz
becomes noticeably ragged.

Associated equipment included: MLSSA
9.0, B&K 4133 microphone, B&K power
supply “mike preamp” (0dB gain), a
Symetrix 202 mike preamp, Sony STR-D990
amp (calibrated out in the frequency measure-
ments), and a B&K 124dB pistonphone for
calibration of the mike.

Dave Dal Farra is an audio and
acoustics designer at Bell Northern
Research in Ottawa, Canada.
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GIANT WAREHOUSE CLEARANCE SALE!

All Items Must Go! CREDIT CARD ORDERS ONLY!
$10 MINIMUM ORDER INCLUDING SHIPPING

ITEM NO.

BNDRMAGEE
CDER/30
CASCS
ETECC82
ETECC83
ETECC88
ETOL6GCX1
HDAQFT
HDCSJB
HDDS37
HDSD/4
HDTTL
HDTTS

K-1

KA-3A Kit
KA-3B Kit
KDFP-101B Kit
KF-6 Kit

KH-2 Kit

KH-8 Kit

KJ-6 Kit

KJ-8A Kit
KK-GH7 Kit
KK-6L7 Kit
KK-13A/LC Assem
KK-13A/LC/LT
KM-6

KM-6PG
KM-6PGL25
KM-6PGL7
KM-11

KM-12
KM-13M Assem
KM-14A/1000/D
KRMF
KSBK-E2 Kit
KS-1

KS-11CF
KS-101A Kit
KW-3 Kit
KW-4CYC Kit
LNCTC-L14
LNCTC-M14
LNCTC-S14
MNY1/4
MNY3/8
MSLD-32
MWR14BK1F5
MWRI16BK
MWR18BK

DESCRIPTION

Elektor Elex USA Binder
CD Enhancement Rings
Plastic Cassette Case
12AU7 Tube

12AX7 Tube

6DJ8 Tube

OL6GC Tube

4 Sorbothane Big Feet
Plastic CD Case

Nyl shouldr washr for 1/2" hole

4 Isolation Footers

Metal TipToe, 1-1/2"
Metal TipToe, 1/2"
Recording Index Kit
TDA1541A DAC Mod
AD847 Piggyback Mod
Photoresist Etched PCBs
30Hz Rumble Filter

Spkr Savr/Output Fault Detctr
Super Buffer

Capacitance Checker
Dynaco Mk III PS Mod

HP Tube Xovr 1.9-21kHz
LP Tube Xovr 1.9-21kHz
Valkyrie Preamp Less Cs
Assem Valk Ls Cs, Xfmr
Deoxit/Preservit Maint Kit
Pro Gold Contact Kit

Pro Gold 25mi Refill

Pro Gold 7.4ml Refill
Senior MF Resistor Pack
Sample MF Resistor Pack
MEPEG Measuring System
Assem Mono 1000W Amp
MF Resistor Pack 100 Qty
Mark II Peak Pwr Indicator
Mono Servo 100W Amp

Hyperclock Red Cvr Octag 3"/side
- Manual Resist Etched PCBs

Improved Preamp PS

IMP “Cyclng” Xovr Cnfigs
Multi-Tappd Coil #14AWG
Multi-Tappd Coil #14AWG
Multi-Tappd Coil #14AWG
Nyl Insulators 1/4" i.d

Nyl Insulators 3/8" i.d.
Super Solder 30 Ft.

#14 Hookup Wire 1-1/2 Fu.
#16 Hookup Wire 25 Ft.
#18 Hookup Wire 25 Ft

OLD COLONY SOUND LABORATORY

REG.$ NOWS$
9.95 2.95
34.95 5.95
.50 25
9.95 3.95
9.95 3.95
9.95 3.95
8.95 3.95
49.95 5.95
95 50
15 .05
24.95 5.95
9.00 2.95
6.00 1.95
4.95 1.95
74.00 14.95
44.00 9.95
24.95 5.95
49.00 9.95
69.00 14.95
29.00 4.95
94.00 19.95
39.00 8.95
74.00 14.95
69.00 14.95
476.95 199.95
42495  139.95
29.95 5.95
49.00 9.95
39.95 5.95
19.95 395
125.00 19.95
15.00 3.95
399.00 69.95
699.95 99.95*
1.00 50
17.00 4.95
169.00 39.95
19.95 1.95
19.95 4.95
99.00 19.95
89.95 14.95
2195 4.95
16.95 3.95
14.95 2.95
3.95 95
3.95 95
8.95 2,95
1.95 .50
9.95 2.95
8.95 295

COMMENTS

Great for any mags
Outer edge, 30 qty
5/$1.00

New, var mfrs
New, var mfrs
New, var mfrs
New, var mfrs

Set of 4

3/$1.00

3/8" i.d., 25/81.00
Set of 4

Single

Single

Tracks 250 LPs
Allgaier TAAL/91
Aligaier TAA4/89
By Kepro
TAA4/75

TAA3/77

Morrey TAA4/77
Schroeder TAA4/78
Boak TAA1/78
Waldron TAA3/79
Waldron TAA3/79
King TAA1/94
King TAA1/94

By Caig

By Caig

By Caig

By Caig

803 resistors

119 resistors

With mic
Damaged/no schem
Our choice
Newcomb SB2/84
Borbely TAA1/84

1/8" Plexiglas 7" across

By Kepro
Borbely TAA1/87
Waslo SB5/94
1.2/1.35/1.5/1. 7TmH
.6/.7/.85/1mH
.2/.3/.4/.5mH

10 pr, 3/8" hole
10 pr, 1/2" hole
By Alpha Metals
Black

Black

Black

PO Box 243, Dept. B961 Peterborough NH 03458 USA
Tel. 603-924-6371, 924-6526 Fax 603-924-9467

Mastercard, Visa, or Discover card only~Please be sure to give expiration date

1
53
69
39
51
2
2
2

AN
AN
(=R =]
o

NN et s T ND N et

N e RN

11
23

MWR2534BK-10.0
MWR2534BL-32.0
MWR518-49.0
PCBX-3 PCB
PCBX-3A PCB
PCBX-4A PCB
PCBX-4B PCB
SCSCON-100J
SCSCON-100P
SCSCON-250)
SCSCON-250P
SCSLGN
SC3501FRG
SOF-ANA1B5G
SOF-ELI1B5G
SOF-ELK1B5G
SOF-ESM1B5G
SOF-ESY1B5G
SOF-EWB2M3G
SOF-GTK1B5G
SOF-LAYOL3G
SOF-MUSIM3G
SOF-NPL1BXG
SOF-PLY1B5G
SOF-PULIB5G
SOF-QPT1B5G
SOF-SNG1M3G
SOF-SSD1B5G3.1
SOF-SSD1B3G4.0
SOF-SSD1B3G4.24
TSHTAAL
TSHTAAS
TSHTAAXL
TSHTGAM
TSHTGAS
TSHTGAXL
TSHTOCL
TSHTOCS
TSHTSBRAWM
TSHTSBRAWS

°45 Ibs. Please add
$25 extra fee to
normal shipping
calculation

Neglex 2534 Interconnect
Neglex 2534 Interconnect
Accu-Flow Speaker Cable
40W MOSFET Amp 1 ch.
40W MOSFET Amp PS
75W Car Amp 1 ch.

75W Car Amp PS
Supercon 100A Jack
Supercon 100A Plug
Supercon 250A Jack
Supercon 250A Plug
Nickl Spade Lug 3/16" Gap
Gold Pltd RCA Phono Jack
Analyser Il Software
Easy-PC Add-On Lib
Easy-Link Software
Surface Mount Library
Easy-PC Design Sftwre
Electronics Workbench
Gerber Tool Kit

LAYOI Level 3 PCB Designer
Practica Musica

Note Play Software

Play It By Ear Software
Pulsar Software

Quick Plot Screen Dump
Songworks Software
Speaker System Designer
Speaker System Designer
Speaker System Designer
Audio Amateur T-shirt Lg
Audio Amateur T-shirt Sm
Audio Amateur T-shirt XL
Glass Audio T-shirt Med
Glass Audio T-shirt Sm
Glass Audio T-shirt XL
Old Colony T-shirt Lg
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I MWR2477-20.0 Neglex 2477 Speaker Cable
4 MWR2515BK Neglex 2515 Hookup Wire
12 MWR2515RD Neglex 2515 Hookup Wire
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of a solid oak cube. I anticipated that the
stiff, dead cabinets—coupled with the small
surface area of the front baffles—and high-
quality drivers would result in excellent
imaging, and I was not disappointed.

I consulted Brian Smith at A&S about the
details of the design, and utilized its $25
service to implement a LEAP-designed
crossover. One advantage of this crossover
was that A&S was able in designing it to use
data measured from in-stock crossover com-
ponents and drivers of the same production
run to tune the LEAP-simulated crossover.

Deriving the design from the measured

components was important for the design to
match the actual performance of the speak-
ers. | intended to use this crossover design as
a starting point, and further refine the design
as [ acquired additional experience and mea-
surement equipment.

The midrange crossover is a straightfor-
ward second-order filter (Fig. 3), while the
tweeter crossover implements a third-order
filter with some impedance smoothing (the
2.2uF capacitor and 82 resistor) and level
matching (the 2€2 and 152 resistors). Again,
the generous overlap of the driver-response
curves enables the use of this simple

If

you

build it,
it will
rock.

TCH offers you the ability
to combine state-of-the-
ant speaker components
to design and build

your own custom loud-
speakers. So whether
your speakers will rock
concert halls, disco floors
or living rooms, TCH

has over 500 items in
stock and ready for

immediate delivery.

1-800-291-0389

=T
1705 Broadway, Buffalo, NY 14212 Fax: 716-892-4302
2955 Congressman Lane, Dallas, TX 75220

Handles
Corners
Speaker Grills
Casters
Speaker Carpet
Clamps

Jack Dishes
Feet

Grill Cloth
Plugs & Jacks

($50 min. order)
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crossover. In effect, spending money on bet-
ter drivers reduced the complexity and parts
count for the crossover, allowing mc to use
fewer, higher-quality components. I used
Solen film capacitors and 14-gauge, air-core
inductors in the crossover.

CROSSOVER CONSTRUCTION

I assembled each of the tweeter and
midrange crossovers on separate 4%2-inch-
round pieces of pegboard (the physically
large 14-gauge air-core inductors required
separate crossover boards). I chose this 4Y2”
diameter so I could insert the crossover
boards through the midrange driver’s mount-
ing hole. I used cable ties and a hot-glue gun
to mount the crossover components onto the
pegboard.

Mounting the pegboards into this cabinet
is much like building a ship inside a bottle,
with the tweeter crossover mounted on the
vertical brace behind the tweeter and the
midrange crossover mounted on the second
brace, farther behind the midrange driver and
its large magnet. I stuffed a half-pound of
long-hair wool into each cabinet. By using
an oscilloscope to view the EMF generated
in the coil of one crossover, while driving the
other crossover, I determined there was no
significant cross-coupling of signals between
the inductors

FINISHING THE CABINETS

I used contact cement to glue 1/8” red-oak
plywood to the MDF boxes of both the satel-
lites and the subwoofers. The red-oak ply-
wood costs less than veneer and is much eas-
ier to cut and glue. I used a router on the
edges of the cabinets to accept 5/8”-square
oak strips, which I then carefully cut and
glued into place. As an alternative to using
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expensive web clamps on the oak strips, |
successfully used a pair of loading straps
with built-in winch mechanisms (less than
$10 at most automotive stores).

With a 7/8” router bit, 1 formed a 45°
bevel on the oak strip edges. I've discov-
ered that rather than using a piloted bit, it’s
much more effective to use an unpiloted bit
and a router guide that bolts onto the router
deck (about $10 from Black and Decker).
This ensures that you won’t “‘bum” the cabi-
net as the bit slides along. The solid-oak,
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beveled edges produce a nice effect at the
comers of the cabinet where all the bevels
come to a point. These edges also approxi-
mate the reduction in diffraction effects that
a rounded corner provides® and are more
aesthetically pleasing.

I originally intended to stain the cabinets
black to match my other A/V cabinets, but
after appreciating the raw-oak cabinets for a
few weeks, I decided to apply a Danish oil
finish. I first applied the Danish oil to the
cabinets and then rubbed off the oil after 30
minutes. [ wet-sanded additional coats of oil
into the finish, rubbing the surface dry after
each session. The final result was a perfectly
smooth, low-gloss finish that enhanced the
wood grain.

GRILLES

Published results in the hi-fi press show that
grilles can produce response distortion.
However, I decided to add grilles to achieve
a high SAF (spousal approval factor) with
this design. Rather than use the “picture
frame” technique demonstrated by Bob
Wayland in his woodworking column!©, 1
chose an octagonal design: a “‘round” octa-
gon for the subwoofer and an elliptical octa-
gon for the satellites, giving the speakers a
common “visual theme.” This resulted in

grilles that are vaguely reminiscent of B&W
801s (Photo 2).

I outlined the octagons on a 5/8” sheet of
particleboard and used a jig saw to cut them
out “approximately.” I then used a sanding
disk mounted on a table saw to precisely
trim the octagons, a router to fashion a 45°
bevel on the outer edge, and a rounded-over
bit for the inner edge of the grille.

By stacking the two grilles and drilling
pilot holes through them and into the cabi-
nets, I was able to mount the “mushrooms”
identically on both grilles, making them
interchangeable. I then sprayed flat-black
paint on the frames and stretched the speak-
er cloth, stapling it to the innermost edge of
the grille. With less than an hour invested
per pair, the end result was quite profession-
al-looking.

I mounted threaded spikes (Big Toe Jrs
from NCMS) into the bottoms of the satel-
lites, which I placed onto 3/16” flat-black
metal plates resting on blue-tack padding on
top of each subwoofer. By threading the
front spikes farther out than the back ones, 1
was able to properly “aim” the satellites to
project at ear height for seated listeners.
While the spikes offer a “mechanical
ground,” the blue-tack pad provides

to page 58
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Wayland’s Wood World

SATELLITE SPEAKER STANDS

By Bob Wayland

ow frustrating it is to finally get
Hyour whole system together, sit

down in your favorite listening
chair, put on your best demo piece, and then
find it just doesn’t sound right. Often, the
devil is in the detail of where you place the
spcakers. There are many opinions as to
where and how to locate the speakers to get
the sound you want. For the high-frequency
satellite speakers, most authors agree on two
criteria: first, that the enclosures should be at
head level when you're seated; second, that
the satellite speakers need to be off the floor
and away from the wall or any other obsta-
cle that might cause diffraction effects. This
article outlines some recommendations for
accomplishing these goals and offers some
ideas for stands you can build in an evening
or two. My next column will be devoted to
stands for the larger two- and threc-way sys-
tems and subwoofers.

READY MADE

In looking for satellite-speaker stands, you
can find usable items in hardware stores,
especially the super stores such as Home
Base, Home Depot, or Builders Square. One
example is a wall-mounted bracket with one
or two swivel joints fastening it to another
plate that attaches to the speaker. I don’t
especially like them for placing speakers
because of the poor sounds that result, but

PHOTO 3: The stock is cut to lengths that ensure coverage of the
pattern. For this base, | set the two clamps closest to the viewer; then
| placed the whole assembly on end and set the middle clamp to
ensure adequate clamping pressure.
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PHOTO I: The base of a satellite speaker
stand.

you might find them useful for mounting the
side or back speakers in a surround-sound
rear-channel placement.

You can also use old—or new—floor
lamps. There are so many different styles that
you can easily match any decor. The secret is
to remove the socket and use the upright sup-
port on the lamp base to secure a small plat-
form for the satellite speaker. The channel for
the power cord then provides access for your
speaker wire. One of your key considera-
tions, of course, should be the stability of the
stand. Most good-quality lamps have weight-
ed bases; you might have to add some weight
to the base of an older or cheaper one.

&
s

PHOTO 2: Drawing the pattern for the
base of the stand.

PIPE STANDS

You can make a simple stand from pipe or
electrical conduit, but before going into con-
struction details, here are a few general
guidelines. You may recall from high school
geometry that three noncollincar points
determine a plane. You need at least three
legs for a stand, but stability increases as you
add more legs, especially in odd numbers,
i.e., five is more stable than four, or, for that
matter, three. The obvious problem is, how
do you ensure that the five legs will rest firm-
ly at that special place on your possibly not-
so-level listening-room floor? (Sometimes
when trying to find the best height and loca-

PHOTO 4: The surface of the base being smoothed with a jointer
plane.




PHOTO 5: Drilling the support-rod hole
using a hole saw.

tion for a sateliite speaker, I use a camera tri-
pod with the enclosure temporarily attached
to the head.)

If you use only one small area. e.g.. the
base of the stand (as with the lamp stands),
the problem goes away. The question now

PHOTO 6: Cleaning out the support-rod
hole with a straight chisel.

becomes, “Where is the center of gravity?”
As with the Leaning Tower of Pisa, be surc
that the center of gravity of the stand and
speaker together lies within the footprint of

-

PHOTO 7: A spedially designed Japanese
chisel for cleaning out holes. Note the small
hammer that is made for use with Japanese
chisels. One face is flat and the other is slight
ly rounded.

small disk platform for the speaker 10 sit on,
with legs to support it. The main problem is
the method of attaching the legs. Most good
plumbing stores have flanges into which

the base.
One of the easiest stands to make is a

you can screw standard pipes. and you can
find, in lamp and plumbing stores. brass and
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enamel-coated sections of pipe. Three-
eighths or half-inch pipe works well for
speaker stands.

To get the angle you want for the legs,
simply cut a wedge of the desired angle and
mount it between the flange and the disk.
You can run the speaker wire up one of the
legs. Instead of pipe, you can use ready-
made wooden table legs and the screw-in
attachment brackets designed for them.
Some brackets allow for mounting the legs
either vertically or at a slight angle.
Depending upon your decor, this can either
provide a nice addition or become an
ungainly monster.

ELECTRICAL-CONDUIT ART
Another possibility is to bend electrical con-
duit into a pleasing shape, attach the speaker
to it, and paint it any color you desire. If you
are handy at conduit bending, this offers
almost endless possibilities. Half-inch con-
duit normally provides adequate support. For
the base, an old floor-lamp base will do, or
you can make your own as described below.
A shape that both pleases aesthetically
and ensures that the center of gravity is cor-
rect, is a question mark. You attach the
enclosure to the top end of the question
mark. When adjusting the final form, make
sure to stretch out the question mark so that

HIF
NFWS
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PHOTO 8: Using the pattern to trace the
shape on the base.

PHOTO 9: Tracing the opposite side of the
pattern onto the base.

the enclosure is in line above the point where
the conduit attaches to the base. Of course,
there is room for variation here by changing
the shape of the base and where the conduit
is attached to it. Just keep in mind the center-
of-gravity idea.

One way of attaching the speaker to the
top of the form is to use a photographic bali
head, the type used to hold cameras in vari-
ous positions on a tripod. Most photographic
supply houses have them, starting at about
$15. By putting a threaded insert into the
back of the enclosure (see “Screws and other
Fasteners,” SB 8/95, p. 42), you can attach
the ball head directly to the enclosure. This
arrangement has the advantage of letting you
quickly change the direction in which the
enclosure is pointed.

HOME-MADE WOODEN STANDS
When you make your own stands of wood,




bandsaw.

you have great freedom to select both style
and function. Rather than give you a partic-
ular design, 1 will describe how to make a
stand in general. It is your choice of the
details that will make the stand your own.
Because organic forms appeal to me, the
one I describe below has smoothly flowing
lines. If your tastes tend toward other styles,
just modify my design accordingly. The
base is where the style is most obvious, so

|

PHOTO 11: Removing the irregularities
from the cutting operation shown in Photo 10.

I'll start there. The speaker sits on a platform
extending out from a support pole. To
ensure stability, the base should be rather
heavy and large enough so that the speaker
does not extend beyond the edge of the base
(Photo 1).

Note that the symmetrical pattern pro-
vides good stability both laterally and front-
to-back. Make the base from 4” x 4” materi-
al to guarantee a heavy, steadfast anchor. As

" ®

PHOTO 12: Using a router with a
roundover bit to smooth the edge of the base.

a first step, make a pattern for the base. If you
prefer smoothly flowing lines, a set of ships’
curves is very useful (Photo 2). You can find
ideas for other designs in furniture catalogs.

The base material I use is fir, in this case
a4”x4” post. You can use other woods such
as redwood or cedar, but if you want more
exotic woods, you may have to glue up some
stock to get sufficient thickness. Most post
stock has a poor surface for gluing, so you

SOLEN
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will need to saw or plane off the rough areas,
being careful to keep consistent dimensions.
Once you have good stock, cut it to lengths
that will cover the pattern and glue them up
(Photo 3, and see SB 2/94, p. 46). Be careful
to match the grains at the joints to give the
appearance of a solid piece of wood.

The top and bottom surfaces of the base
should be flat before you start the shaping
process. Because of the size involved, it is
usually impossible to use a planer; however,
a jointer plane is made for tasks like this
(Photo 4).

The upright support can be anything from
pipe to electrical conduit (see above) to
wooden post or pole. My favorite is clothes-
hanger rod. This wooden dowel is straight
and nominally 1.25” in diameter, stiff
enough to support the heavier satellite
speakers. Depending upon your design,
locate the position of the hole for the support
rod (for our example base, it is toward the
back, as shown in Photo ).

Drill out a hole that will make a firm pres-
sure fit (Photo 5). If you are using a hole saw,
it may be necessary to clean the hole out a
number of times (Photo 6). A handy Japanese
chisel with a hook on the end can simplify
this task (Photo 7). The hole depth should be
about 80 to 90% of the thickness of the base.

The next step is to shape the base. Make

PHOTO 13: The adjustable support plat-
form for the speaker system.

a pattern of the shape you desire, use mask-
ing tape to anchor the pattern to the base,
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RATES SUBJECT TO CHANGE WITHOUT NOTICE

and then trace the shape onto the base as
shown in Photo 8. Reverse the pattern to
trace the other side (Photo 9). Now cut out
the base to the patterned shape. Photo 10
shows a bandsaw being used, but you can
also use a jig or saber saw for this operation.

You can modify the base to make a pleas-
ing final design. In my example, I added a
simple rounded-over edge. Again, use your
imagination to develop new designs of your
own. If you use a router to help shape the
base, it is important to remove all irregular-
ities introduced by the sawing operation.
The easy way is to use a stationary belt
sander, as shown in Photo 11, or a hand belt
sander or a drum sander on your drill press.
What you do now depends upon how ambi-
tious you are.

In my example, I have kept it simple. Just
use a router with a roundover bit of 34"
radius to make a smooth edge, as shown in
Photo 12. Using chisels, spokeshaves, and
so on, you can make the shape of the base as
complex as you wish.

Now insert the support rod into the hole
in the base. If you have done it right, the fit
should be snug. Drive it home. If it’s
loose, use a bit of glue.

SECURING THE SPEAKER
Next, you need to mount the satellite speak-

RECONSTRUCTING
OLD AMPS

ZIP/POSTAL CODE
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PHOTO 14: The complete satellite speaker
stand.

cr to the support rod in such a way that you
can adjust the height of the speaker. One
method is to make a movable platform that
vou can clamp tightly into position any-
where along the support rod. To do this, cut
a picce of 2”7 x 47 stock about 8” long and
drill a hole the size of the rod toward one
end. Then, with a blade having at Icast a
3/16” kert, make a cut from the end nearest
the hole to the center of the hole. Put an eye
hook (with washer) through a hole drilled
perpendicular to the cut into a T-nut
anchored on the other side (Photo 13).

By tightening the eye hook, vou can
secure the clamp anywhere along the rod,
holding the satellite speaker snugly (Photo
14). 1t you want the speaker always at the
same height, omit the clamping mechanism
and hold the platforin in place with a dowel
that passes through it into the support pole.

You can make stands as simple or as
complex as needed to meet your require-
ments. The main thing is to let your imagi-
nation run free. Then be very sure of your
design and your craftsmanship.
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Software Review

PYLE PRO DESIGNER V 1.0

Pyle Pro Designer v1.0. Pyle Industries,
Inc., 501 Center St., PO Box 620,
Huntington, IN, 46750. Suggested retail:
$199. Requirements: IBM PC compatible,
DOS 3.3 or later, VGA monitor, hard drive
(IMB). Optional: Microsoft compatible
mouse, Epson 9- or 24-pin printer, HP
Laserjet or Deskjet. Tested platform: 33MHz
486, 20MB RAM, running DOS 6.22,
Windows 3.1, and OS/2 v3.0.

Pyle Pro Designer v1.0 (hercafter, PPD) is a
PC-based software package designed to let
you predict the bass response of a driver in an
enclosure. With a suggested price of $199—
at least twice the cost of such competitors as
BoxModel and BassBox 5.0—it bills itself as
“the most comprehensive, yet user-friendly,
speaker-enclosure-design software available
today.” Unfortunately, while the program
does have a number of powerful features and
is certainly easy to use, its omissions and
shortcomings make it impossible to endorse
that claim.

INSTALLATION

I found installing PPD simple, and the
supplied automatic installation program cre-
ated the appropriate directories and copied
the needed files onto my hard drive. The

By Craig E.L. Stark and Craig L. Stark

program ran flawlessly, and I could never
make it misbehave under DOS, Windows
3.1, or OS/2 Warp.

The only difficulty arose during installa-
tion, while I was setting up my default con-
figuration (e.g., printer type, conventional
units, etc.). The program asked me to enter a
value for the default number of “steps,” with-
out any explanation of what a “step” was.
Thumbing through the manual gave me a
reasonable idea, though the explanation was
nowhere near the “Quick Start” or “Installa-
tion” sections. As I'll discuss

designs at a time, and a box at the upper right
gives a brief synopsis of each, showing the
driver make and model, enclosure type, and
the volume and tuning of the box. Directly
above this box are four buttons, used to indi-
cate the currently active design.

Below the summary box is the plotting
region where the predicted frequency-
response graphs are displayed. The frequen-
cy range is fixed from 10-500Hz on the x-
axis. The y-axis has a range of 50dB, which
can begin at 60, 70, or 80dB SPL. In the

later, PPD’s “step” is a most
interesting feature—one 1
have not seen in other pro-
grams. Pyle would do well to
make its presence more
prominent.

USE AND INTERFACE

Once the software is up and
running, you're presented
with PPD’s main screen (Fig.
1). Across the top is a standard
menu bar, accessible either
with the mouse or by pressing
the first letter of the yellow-
highlighted item. PPD lets
you work with up to four

FIGURE I:

Pyle Pro Designer’s main screen.
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upper-left corner is a pair of buttons for
switching between English and metric units,
and several other buttons that modify the
enclosure parameters. Below this is a box
that reports the exact frequency and SPL of a
point on the graph, either in absolute SPL or
in SPL relative to a desired calibration point.
Finally, a group of buttons in the lower-left
corner control which of the current designs is
to be plotted.

Pyle is perfectly justified in asserting that
PPD is very easy to use, especially with a
mouse. Generating or modifying a design
could hardly be simpler. For example, you
can change from a sealed design to a triple-
chamber, Isobarik vented-bandpass design
(whose parameters the computer calculates
automatically for a maximally flat system)
and plot the predicted frequency response in
a grand total of four mouse clicks. Six more
clicks and you've picked out a box shape,
and PPD has calculated the required dimen-
sions. Four more clicks and you have a print-
out of a drawing of the design from one of
four views. If the design has a sloped baftle,
PPD will even generate a cutting guide that
shows you the angles of all the needed cuts
and miters.

One of the benefits of computer-aided-
design (CAD) packages in general is their
ability to explore the design and easily per-
form “what-if’ experiments. PPD is no
exception. For example, simply by pressing a
button on the screen, you can alter the box
volume or vent tuning frequency (if applica-
ble). The tuning frequency is always modi-
fied by 1.0Hz, and the box volume is modi-
fied by 0.1 if using English units, or by
0.99 liters (clearly a minor bug) if using
metric units.

After any modification, the program
alerts you that the current plot is not up to
date by changing the color in the design-syn-
opsis area from black to red. Simply clicking
on the plotting region refreshes the plot for
the active design. If you modify more than
one design at a time, you must replot each
individually by activating it and clicking in
the plot region, or by pressing P and the
design number,

ENGLISH OR METRIC?

You can switch between English and metric
unit conventions by pressing the appropriate
button in the upper-left corer of the screen.
Note, however, that this setting is a global
one, so all your units must use measurements
of the same type. Further, you can change this
only at the top level in the program. So, if
you're entering driver parameters and happen
to be in the wrong mode, you must back out
of all your edits, change the convention, and
reenter the data. I often found it easier to
break out the calculator when this happened,

and I wished that I could make the switch at
any time.

It would also be nice if the program alert-
ed you to the possibility of being in the wrong
mode. For example, I entered the Vg of a
driver as 150 liters when 1 was in English
mode. The resulting 4,248f1% is clearly
implausible. It would be helpful if the pro-
gram could spot such mistakes or at least
clearly state the units when you are entering
the data.

Despite these minor criticisms, [ feel that
PPD’s interface is very good overall. Perhaps
the best you can say about an interface is that

it is not noticeable. When using the mouse, I
rarely noticed PPD’s. However, keyboard-
only users should be aware that while much
of the ease of use transfers, there are several
areas where it falls short. For example, while
many dialog boxes allow you to type in a
number (e.g., driver and box-parameter
€entry), you can enter Some numeric respons-
es only by pressing buttons. Entering the
number of drivers used is one such instance
where a menu appears with choices ranging
from 1-4. Mouse users simply click on the
appropriate number, but keyboard users,
instead of simply typing the number, must hit

Technology.
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the up and down arrows until the correct
value is highlighted.

FEATURES

PPD nicely mates its case of use with several
quite powerful features. It allows you to work
on as many as four designs simultaneously.
The designs are completely independent
(unlike those of BassBox 5.0), so you can
vary the driver and the enclosure for each.
PPD also lets you easily control which
designs are plotied and lets you remove an
individual plot from the overlay—again, an
improvement on BassBox 5.0.

PPD will model the response of drivers in
a wide array of enclosure types and will even
calculate box parameters for a maximally flat
response in each. Like other CAD programs,
PPD models the response of simple sealed
and vented enclosures. It goes further, how-
ever, modeling not only standard sealed and
tri-chamber scaled bandpass enclosures, but
also vented and tri-chamber vented ones.
Moreover, it provides Isobarik configurations
of each, giving you a total of 16 possible
enclosure types.

While you could model any of these in
other programs (e.g., BassBox 5.0 or
BoxModel + BPBoxModel), PPD calculates
maximally flat alignments and lets you easily
design boxes for all of them—something the
competition does not do. Notably absent
from this list, however—while present in
many other packages—is the ability to work
with passive-radiator designs.

For each design, PPD will calculate the
parameters for up to four drivers (four pairs
of drivers in the [sobarik case) per chamber.
If you set the number of drivers before speci-
fying the enclosure type, PPD will use that

information to calculate the appropriate box
volume and response. It will even use the
information when generating enclosure
dimensions, by subtracting the volume of all
the drivers from the chamber volume.
However, if you change the number of dri-
vers dfter choosing an enclosure type, you
must respecify the enclosure type to get PPD
to recalculate the box parameters and
response.

MULTIPLE-DRIVER CONSIDERATIONS
It should be noted that PPD does not consid-
er the clectrical effects of having multiple dri-
vers in a single system. For example, accord-
ing to PPD, putting two drivers in an enclo-
sure yields a net gainof 3dB, and a pair of dri-
vers in an [sobarik configuration gives a
change of —-3dB. In the first condition, you
gain 3dB by having two drivers operating in
phase and driven from the same signal. In the
Isobarik configuration, you losec 3dB by
effectively doubling the cone mass.

In practice, however, these drivers are
rarely driven by separate amps, and they are
connected either in series or in parallel.
Nomally, you would predict a net gain of
0dB if the drivers are connected in series, or
6dB if connected in parallel. In the Isobarik
configuration, paralleling the drivers is stan-
dard practice, so there is no net loss of effi-
ciency: the 3dB loss from cone mass is offset
by a 3dB gain by halving the impedance. So,
when using PPD to design systems with mul-
tiple drivers per section, you must be aware
that the predicted absolute SPL will probably
be inaccurate.

Once you have settled on an enclosure
design, PPD has a nice utility that lets you
calculate port length. By default, it shows

lengths for ports from 2” to 6” in diameter,
and gives a recommendation based on the
widest port whose length is less than the cab-
inet depth (if known) or 18", whichever is
shorter. If this information is inadequate,
PPD lets you manually enter a port diameter
and number of ports (1-4), and it then calcu-
lates the required length.

As mentioned above, PPD calculates box
dimensions and even generates box drawings
and cutting guides. It limits your choice of
overall shape to rectangles and wedges, but
these should be satisfactory for most applica-
tions, While more exotic shapes—such as
octagons and truncated pyramids—have
sonic advantages (and can be designed in
some packages such as Bass Box), to con-
struct them successfully requires a level of
woodworking skill such that those willing to
tackle them can probably produce their own
cutting guides.

Given a material thickness (1/4-1” in stan
dard sizes), PPD can automatically generate
box dimensions or let you override the choic-
es and specity other dimensions. Here. the
program shows its autosound heritage by
consistently making wedge-shaped boxes
short and wide, as opposed to thin and tall.
and by oricnting volume dividers along the
wrong axis. If, as in this case, the computer-
generated (or manually-entered) box is inap-
propriate, you can adjust any dimension in
1/8" increments while monitoring the result-
ing volume until you've achiceved a desirable
box design. For major changes, 1/8” incre-
ments can become tedious, and, unfortunate-
ty, PPD has no way for you to enter a size
dircctlly while modifying a design; nor does
the program make provision for keyboard
users to enter these adjustments.
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TAKING STEPS

Once you have set a basic volume and tuning
for a given design, you can activate the
Enclosure-Steps function, which displays
what the frequency response would be if you
changed the volume or tuning (front or rear)
by X percent in Y steps. Values (chosen in
the configuration section) can be three, five,
or seven steps of 5, 10, or 20%. For example,
if you’ve configured the program to run three
steps of 10% and then run Steps on the tun-
ing frequency, the program will produce a
multicolored plot of the current response and
what it would become if the tuning frequen-
cy changed by 10% in either direction.

This information can be useful in showing
to what extent the design tolerates construc-
tion errors, or in quickly estimating how
much benefit varying a certain parameter is
likely to produce. The Steps function lets you
easily answer such questions as, “If I err and
make the box the wrong volume, how bad
will it be?” and “How much of a benefit am [
likely to get by changing the box volume?”

My only complaint with the Steps func-
tion is that its implementation doesn’t
extend to letting you vary more than one
parameter at a time. If it could show you
the results of changing tuning and volume
simultaneously, you could see instantly
what any reasonable vented alignment

would produce. Then “what if” testing
would be a thing of the past!

MAJOR PROBLEMS

You might hope that $199 would buy a pro-
gram without the rélatively minor shortcom-
ings I've mentioned so far, but these should
not seriously deter potential customers if
the program were otherwise satisfactory.
However, I think the following problems and
omissions are severe enough that [ cannot
recommend PPD for the serious home
builder.

Perhaps the most egregious problem is in
the main title bar’s File-Save command.
Contrary to convention and common sense,
this command does not save your current
design. Rather, it saves only the current pro-
gram settings (e.g., printer type). This might
be merely annoying were there some other
command that did save your current
design(s). In fact, however, there is simply no
way to save your work to disk! Once you quit
the program, all your work is lost. If you’re
working on a design intermittently, you must
either leave PPD running or print out the
information and reenter it later.

Printouts are easily lost, and being unable
to save and retrieve a design from disk makes
it difficult to imagine using PPD on a regular
basis for anything more than quick-and-dirty

experimentation. Surely one of the points of
using computers for almost any task is to be
able to store, retrieve, and manipulate data
easily. Any program that makes me reenter
my data each time I use it is not one that will
remain on my hard drive for long.

IMPEDANCE OVERLOOKED

Number two on my major hit list is the lack
of any attention to impedance. PPD makes no
attempt whatsoever to model the impedance
of the system. While the effect of an enclo-
surc probably will not change the impedance
at a woofer’s crossover point, it is quite pos-
sible that it will do so at a midrange’s lower
crossover point. This makes crossover design
a process of guessing and hoping, rather than
one of calculating and knowing. Even for
woofers, the impedance minimum is a useful
value, and you need the location and magni-
tude of the peaks to evaluate the execution of
the alignment.

Further, since you can derive the phase of
the impedance from its magnitude (assuming
a minimum-phase system, typical of raw dri-
vers), an impedance plot can tell you how
capacitive and inductive a load the driver will
present to the amplifier. Impedance response
is not difficult to calculate, and it stands out as
a glaring omission in PPD.

Similarly, while PPD can facilitate woofer

MENISCUs

design support

CAPACITORS - ACCESSORIES - AUDAX
® Solen Poly. ® Terminal cups AUDIO CONCEPTS
= MIT Poly. = Gold pots DYNAUDIO
® Film types ® Spkr. Cabinets
= NP Elec. ® Wire & ends EELIRSE
® Grille materials ETON
INDUCTORS - = Black screws LEGACY
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® Super Ferrite ® Spikes & cones SCAN SPEAK
® Steel Laminate ® Damping materials SWAN
Sticgrie *1Design) bopks VERSA/TRONICS
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® Lynk
3 -25 Watt

® Sub woofer Amps.
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MENISCUS AUDIO GROUP

E mail meniscus@iserv.net

2575 28th St. S.W.
Wyoming, MI 49509
phone (616) 534-9121

fax (616) 534-7676
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enclosure design, it makes no attempt to
model the displacement-limited power output
of a system. Designing a system with a 3dB
down point of about 20Hz is not all that diffi-
cult. Designing one with such a 3dB down
point and capable of producing over 100dB
across its range is more difficult. Simply
knowing the frequency response tells only
half the story. Without knowing how much
SPL you can actually achieve before hitting
the driver’s limits is the other half, and PPD
ignores this completely.

UNRESPONSIVE
Next on my list is the total lack of considera-
tion of driver-response nonlinearitics. PPD
assumes the driver behaves exactly according
to a Thiele/Small model, so it makes no
allowance for resonances or other response
abnormalities. If a driver passband has dips
and peaks in its response, failing to account
for them will result in nonoptimal perfor-
mance. For example, according to PPD, the
response of a woofer for which I'm currently
designing a bandpass enclosure would be the
bumpy graph shown in Design 2 of Fig. /.
In fact, and according to Bass Box 5.0's
prediction, the response flattens out at the top
of the peak and is quite smooth out to 70Hz,
where it smoothly rolls off. The reason for the
difference is a broad peak of several decibels
that PPD’s model does not account for. Were
I to ignore this nonlinearity and use PPD’s
calculations, I would end up with a very dif-
ferent box and with suboptimal performance.
Some way is needed to enter response varia-
tions, either via a simple table (as with Bass
Box) or through a series of arbitrary filters (as
with CALSOD).

INSENSITIVE
Along the same lines, PPD makes no provi-
sion for entering driver sensitivity. Although
derived from the T/S parameters, it is often an
incorrect estimate for the efficiency in the
passband. As noted above, PPD fails to accu-
rately calculate system efficiency for mul-
tidriver formats. You might circumvent this
problem if efficiency were a modifiable vari-
able, so you could trust the SPL graphs.
Unfortunately, this is not the case in PPD.

Still on the subject of parameters, you
should note that PPD avoids enclosure Qs.
While you might not expect it to break the
box-loss parameter Q; down to the degrec
that you find in LEAP or BoxModel, this
parameter should at least be present!
Assuming a standard value of 7 is a fine
starting point under most conditions, but it is
so critical to proper alignment of vented sys-
tems that it should be present and open to
modification.

Similarly, with sealed enclosures, PPD
makes no reference to Qpg. Since sealed-

enclosure design often begins by specifying a
desired Qg so the system has certain fre-
quency- and transient-response characteris-
tics, it’s inexcusable that there is no way to
enter a desired Qpg or report it for a given
design. PPD does report (several menus
down) the asymptotic dB/octave rolloff of the
systemn, but this is hardly a direct substitute.

DRIVER-DATA DEFICIENCIES

Finally, PPD does a very poor job of storing
and retrieving driver data. The program
seemingly comes with data on every Pyle dni-
ver made, but contains no data for any non-

Pyle drivers. While this clearly reflects an
understandable manufacturer’s bias, the soft-
ware is intended for a wide enough audience
that it should include other popular drivers.
You can add non-Pyle drivers to the program,
but it will not recommend an enclosure type
for user-added drivers unless you yourself do
the recommending, which makes the recom-
mendation otiose.

A more serious problem is that PPD does
not store the driver data in one large file (or a
well-indexed series of files). Instead, it stores
this data in SKB “databases” that can hold
only 20 drivers each. It takes 15 of these just
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to hold the Pyle drivers supplied with the
program, and because of the DOS eight-
character limitation on filenames, even these
15 have cryptic names. For example, to
retrieve one of the Pyle Reference Series 20,
40, or 70 4Q2 subwoofers, you must remem-
ber that it is in the “PYLE-LW4.PDT” data-
base before you can use it in a design. Since
the data is not stored in text files, you can’t
cven compile a paper index of the driver
database. A year from now, who will
remember if he entered a particular driver’s
parameters into the database, much less what
file it’s stored in?

CONCLUSION
Pyle Pro Designer 1.0 is fast, casy to use, and
has several advanced features, including the
ability to work on as many as four designs
simultaneously, with each using different dri-
vers and different enclosure types. It not only
models but recommends parameter values
and generates drawings for enclosures that
range in complexity from simple sealed
designs to complex triple-chambered vented
bandpass designs.

However, by failing to include such basic
tools as the ability to model impedance, dis-
placement-limited power output, response
abnormalities, or even to save your work,
Pyle Pro Designer 1.0 does not live up to its
billing as “Powerful enough for daily use by
professional designers and installers, and
intuitive enough for the hobbyist or con-
sumer.” Still, v1.0 of any piece of software
rarely reflects the internal engine’s true
potential, and since many of these features
could easily be added, I look forward to v2
with great anticipation.

el e B 11 B8
Dual-Baffle Design

from page 16

1500, and 180° (Fig. 9) indicate a balanced
response in almost all directions in the hori-
zontal plane, up to about 3kHz. You could
extend this quality to a higher frequency by
using a rear-firing tweeter.

I won't say much about the sound, except
that everyone who has heard the system has
been impressed, making comments such as
“it sounds like a high-end speaker.”

Figure 10 shows the design, which I offer
without detailed construction advice. (I sim-
ply handed this iltustration to a local cabinet-
maker!) I noticed that the “wings” were fair-
ly resonant. Several coats of Acoustic Magic
helped deaden these panels, though I imagine
other resonance-control techniques (e.g.,
bitumen pads) would work as well. The
woofer cavity is stuffed with long-fiber wool.
The 4.5” woofers require about 6dB electron-
ic boost at SOHz to correct their overdamped
nature. You may instead make the cabinet a
little deeper and vent the woofers, or use a
separate subwoofer, crossing over at around
100Hz.

The three-way crossover (Fig. 1) is a non-
standard second-order design. 1 glued the
midrange and tweeter components onto the
shelf at the bottom rear of the HF enclosure,
and the woofer components onto a removable
panel on the rear of the woofer enclosure.

CONCLUSION

It is possible to construct a loudspeaker with
ncar-omnidirectional response without com-
promising the on-axis frequency response.
You accomplish this by using two baftles of

differing dimensions, so that within their
respective frequency ranges the low-fre-
quency driver's baffle is acoustically small
and the high-frequency driver's is large. You
may then use rear-mounted drivers to correct
the high-frequency balance of the reverber-
ant response without interfering with the
direct-axial frequency response.

The large high-frequency baffle flies in
the face of the popular conception that its
area should be minimized to reduce diffrac-
tion effects, and takes the opposite approach
to that in designs by B&W, Vandersteen, and
others. Contrary to popular opinion, small
HF batffles don’t reduce diffraction, but sim-
ply move it to a higher frequency. A better
solution is to use a large baffle so diffraction
irregularities occur at a frequency below the
frequency band of the HF drivers—an added
benefit of the BRR design.

The challenge of this technique is in com-
ing up with a practical, aesthetically accept-
able realization. Also, the narrow dimen-
sions of the LF baffle suggest the need for an
array of small drivers, or a separate sub-
woofer to obtain greater bass extension and
power handling. 1 encourage other speaker
hobbyists to experiment with techniques and
new applications of the BRR idea. »
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Whether you're designing and butlding a loudspeaker from scratch, or moditying an existing one, The Parts Connection has the premium
quality parts you're looking for. We carry a comprehensive range of Spectra Dynamics acoustic panels, premium film capacitors from
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CLASSIC PRECISION FROM GERMANY!

NEW TEST AND MEASUREMENT SYSTEMS

DAAS3L—Digital Audio Analyzer System

DA AS version 3L is a complete system from ADM Engineer-
ing composed of a PC card, associated software, calibrated
microphone, and extremely comprehensive documenta-
tion. Fully supported from the USA. Additional information

available on request.

Measurement Functions
and Features:

Electrical/acoustical frequency curve

Electrical/acoustical phase curve

Sound level measurement

Distortion (spectrum)

Distortion curve

Intermodulation distortion

Impedance measurement

Group delay

Impulse response

Spring response

Waterfall diagram

Waterfall spectrum can be calculated
from free field frequency response

Spectrum analyzer

Oscilloscope

Thiele/Small parameters

Capacitance/Inductance measurements

Zoomable phase

Sample rate changes can be made from
menus

Energy Time Curves (ETC)

Wobbled sine wave measurement

TIM distortion

Smoothing

Bar charts

Windowing, with various
window functions

Mouse control

$995.00

Technical Data:

Measurement system: Impulse/PN
Signal generation/evaluation:
16 bit D/A A/D
Measurement signals (stimuli): Sinus,
burst, pink noise, MLS, white

noise, PN, chirp
Input/Output: 1 x line out, 1 x line in,

1 x mic System Requirements:

Sample rates: 48kHz high, 6kHz low
Sample length: Max 16384 points
FFT length: 512-4095 points
Dynamic resolution: 16 bit
Frequency range: 15-20000Hz High,
5-2000Hz Low
Frequency resolution: Max 0.5Hz
Amplitude error: <0.2dB

AT 386 or better

EGA or VGA

DOS 5.0 or higher

2Mb RAM

4Mb hard drive free space

Runs under Windows 3.1, and 0S/2 2.1
in DOS windows

ALSO RECOMMENDED
BUT NOT REQUIRED:

8.375"x4"x1.375” aluminum case,

RCM Akustik MIC300
High End Test Mic

accurate in any use.

RCM Akustik PRE100 Mic Preamp

powered by 3 x 9V batteries. $295.00

The MIC300 is a calibrated, omnidirectional
condenser microphone specifically developed
for sound ranging. Freq resp: 20-20kHz.
Sensitivity with field idling at 1kHz: 6 + 1.5dB
mV/Pa. Electrical impedance: 5009. Nominal
load impedance: 22000W. Signal-to-noise
ratio: 64dB. Max sound pressure for 0.5% dis-
tortion factor at 1k 120dB. Phantom power:
10-48V. Feed current: 5.5mA. Calibration strip
chart included. Black wood case with blue
insert. Mic is 7-1/2" long, matte black with
“RCM Akustik MIC300 [serial number]”
engraved in gold. Very handsome, extremely

$595.00

DSA ll—

Digital System Analyzer I

Also from ADM Enginecering, DSA 11 is the big brother—the REALLY big
brother—to DAAS3L. It is made up of a converter PCB, associated soft-
ware, front end hardware housed in a handsome 17.5”x10.25"x1.75"
rack-mount chassis, and complete 91-page illustrated manual. Fully sup-
ported from the USA. Further information available on request.

Measurement Functions and Features:

and A/D converters

function

acoustical transfer systems
Distortion measurement with variable

frequencies, distortion curves
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(external generator or CD)

Intermodulation and difference-frequency

frequencies

ments and noise + distortion margin

= ) X I ST | O
| CYT=X TN TR T ez |

Signal conditioning and measuring by 16-bit D/A
Measurement of transfer function and impedance
response with variable frequency resolution
Calculation of phase response from transfer
function and impedance with automatic
correction of signal propagation time
Calculation of group delay time from the transfer

Calculation of step response and waterfalls of

Distortion measurement with external signals

distortion measurements with variable

' Transient intermodulation (TIM/DIM) measure

$7995.00

Max freq resolution approx 0.5Hz
Exports into speaker CAD programs
Much, much, much more!

System Requirements:

IBM AT 386/486 or compatible, 486DX
recommended. NOT PC/XT, PC/AT 286 or
compatible

In conjunction with 80386: 80387 math
coprocessor

EGA/VGA/SVGA graphics card

Windows 3.1x, PC/MS-DOS version 5+, or OS/2
Warp with special drivers

Microsoft mouse or truly compatible
(not essential but easier to work with)

One hard drive, min 2Mb RAM, 4Mb free space

One floppy drive

OLD COLONY SOUND LABORATORY

PO Box 243, Dept. B961 Peterborough NH 03458 USA
Tel. 603-924-6371, 924-6526 Fax 603-924-9467

Mastercard, Visa, Discover, check or money order in US funds drawn on US bank - Please call for shipping quote
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By Bill Waslo
Contributing Editor

THE WATERFALL PLOT

The Waterfall plot in Liberty Audiosuite
or IMP is more properly known as the
“Cumulative Spectral Decay™ (CSD) plot.
This plot technique is generally credited to
Fincham and Bernam (of KEF), who used
it to detect resonances and internal box
reflections in loudspeakers.

A waterfall is a presentation of both fre-
quency-domain and time-domain data on a
single graph (Fig. /). Time-domain data is
voltage or pressure as a function of time,
usually in the form of a measured impulse
response (origination from a pulse or MLS
measurement), which covers all time. The
frequency-domain version is the decompo-
sition of the time-domain impulse response
into periodic cosine waveforms via Fourier
analysis.

In any combined time-frequency analy-

D.I.Y. NEW FOAM KITS
SPEAKER PLACE

{-800-NEW-FOAM

1-800-639-3626

Speaker Repair & Replacement Parts
Nationwide Service Since 1979

D.1Y. NEW FOAM KITS
Please have your measurements/size info
ready when you call.

REFOAM-RECONE
Woofers - Mid Ranges
Tweeters
Crossovers - Grill Cloth
Homs - Yoice Coils
Books & Accessories

No Catalog Available

Mon., Tues., & Thurs. — 10:30-6:00
Wed. & Fri. — 10:30-8:30
Saturdays — 10:30-5:00

VISA MasterCard  AMEX Discover
3047 West Henrietta Road « Rochester, NY 14623
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stops at a specific time. But you can ana-
lyze a band of frequencies in terms of its
energy within a given time segment.

One relatively obvious way to do this is
to select (or “window”) only a portion of a
time signal and perform a Fourier analysis
over that section, as if the time signal were
zero elsewhere (Fig. 2). This does generate
some problems in that suddenly chopping
a nonzero section of a signal to zero at the
edges of the window can erroneously cre-
ate extraneous frequency components.
Using tapered windows on both edges of
the time segment, or on only one, can help
to reduce (but not eliminate) this effect.

If the time length of the segment is con-
I Lo stant, but its position in the time continu-
- windowed portion : . .

g um varies as one axis of the plot, and the

J\/\M resulting spectrum of the Fourier analysis

is shown versus the remaining axes, the

FIGURE |: Sample Waterfall plot using IMP.

resulting plot is known as the Short-Term

Fourier Spectrogram (Fig. 3). This plot

7’-—&/% attempts to show “frequency response ver-
sus time.” It has the disadvantage that it

created sharp edge: can contain no valid information for fre-
high frequency content! quencies below 1/(time segment length);
therefore, to get data down to 500Hz, the
segment length must be at least 2ms long.
If, however, an echo occurs from a real-
sis, there are inherent resolution limitations ~ world measurement at 3ms after the begin-
due to the related (reciprocal) relationship  ning of the impulse response, the time seg-
of time (seconds) and frequency (per sec- ment can sweep over only Ims if the echo
ond). You cannot, for instance, talk about a  characteristic is not included; this would not
frequency at a point in time—it is rather  give much of a span for the time axis. If you
meaningless to discuss a periodic wave analyze shorter time spans, you can make a
unless (at the very least) you consider the  frequency-versus-time plot for a longer
time length of that period. Hence, you can-  length of time, but can show data only for
not say a frequency component starts or  very high frequencies and at poor resolution.

FIGURE 2: Windowing a time signal.

Get the information you need fast! Use this convenient list to request the products and services
that interest you in this issue. Don't forget to mention Speaker Builder!
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Hovland Co. MusiCap Film & Foil Caps (209) 966-4632
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MIT Electronic Components MIT MultiCap (916) 823-0810
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CROSSOVER NETWORKS
HIGH POWER 1208 PASSIVE

YOU'VE DESIGNED BUILT AND LOADED
YOUR ENCLOSURES
WITH HI QUALITY SPEAKERS.
YOU HAVENT SPARED ANY EXPENSE,
YOU'VE SPENT TIME AND MONEY
LET CROSSTECH AUDIO’S
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quality american-made

Premium drivers for stage,
studio and critical listening.
Ask for them by name.

NEW FOR 1996

V5/12R midbass. Coated cone,
British rubber surround. An
excellent choice for compact
vented systems.

HOVR-6 pro midrange. Large
magnet, edgewound aluminum
voice coil, curvilinear cone.

The best choice for high-output,
high-fidelity systems.

Phone: 510-370-1941
E-mail: DDL111@AOL.COM
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FIGURE 3: Sample short-term Fourier spec-
trogram.

On the other hand, a CSD or LAUD
waterfall plot results (Fig. 4) if you include
the entire active time trace for the initial
transformation, then hold the position of
the later edge of the window fixed relative
to the beginning point of the impulse
response, and vary only the earlier edge.
Because the length of each time segment is
shortened with each successive step in the
“time sweep,” the lowest resolvable fre-
quency increases (loses resolution) at later
points in the plot. The first traces of the plot
can display frequencies down to the ane-
choic limit; successive curves are valid to
approximately [/(windowed time span).
IMP and Audiosuite do not plot data below
the LF resolution cutoff, resulting in an
easily identified drop edge on the later
traces of the plot. Some other packages plot
such below-resolution LF data anyway,
although it is not meaningful and can lead
to incorrect conclusions based on informa-
tion which simply isn’t there.

The CSD waterfall does nor show fre-
quency response versus time! It shows the
(approximate) frequency-content contribu-
tion to a total response that occurs after the
(relative) time shown in the time axis. At
t = 0 on the CSD plot, the entire frequency
response is drawn, as the total response

each successive
segment is shorter
and deletes initial

time data
/

FIGURE 4: Creating a waterfall plot.

==
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DEFLEX

SPECTRA z)e2llt]e

P BANELS

The simplest and most cost effective way
to upgrade your existing system

= S

Once you have
gained access to the
inside of the cabinet,
remove foam and/or
wool damping from
the inside of the
speaker (if fitted)
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You need at least 2
Deflex panels for a

] pair of smaii bookshelf
speakers, 4 panels for
a parr of Tannoy 6's.
and at least 6 panels
for larger cabinets

(\l

{ Place the flexible

| Deflex panel thru' the
speaker cut-out and
stick to the inside of
the cabinet using the

e recommended

| - adhesive

Now sit back and

listen 1o the extra S
detail in sound, and

far less distortion

when played loud

What the experts have to say...
"...a marked improvement was obvious from the first few

bars of REM's Automatic for the people album. .."
Hi-Fi News & Record Review - March1994

°...Deflex panels seemed to give greater tightness and
control, improved internal clarity, and pitch deﬂnmon -
all without deadening the sound in any way...
Audiophile - January 1994

..the result was sharper imaging, \Mdef dynamics
and a more natural sound...
CHOICE VER.D‘CE.-
Sound Quality
Value for money | | | [m]
Hi-Fi Choice - January 1994

"...But one things for sure - the Deflex panels are
no gimmick. They work...
Audio - November 1994

Some Of Our Other Products:

*MIT MultiCaps... Better selection and
the best prices anywhere!

*InfiniCap, Solen, SCR/AZON, Rel-Cap,
etc., premlum grade ﬁlm capadton.

MICHAEL PERCY AUDIO
.0. Box 526
Inverness, CA 94937
(415) 669-7181 Fax (415) 669-7558
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occurs after this time. At t = Ims, the CSD
plot shows the contribution to the frequen-
cy response that occurs after, but not
before, 1ms, and so on.

But remember the caution stated above:
frequencies cannot start at a precise time!
CSDs often show the user’s technique more
than the speaker’s quality! Also note that if
the time segment selected for the waterfall
plot includes an echo pulse, the frequency
contribution of the echo will be present in
the plot for all times before the echo occurs.

The most common use of CSD water-
falls is to detect and display resonant
behavior in speaker cones, boxes, or horns.
A resonance will show up as a long decay-
ing ridge along the time axis, due to the
“ringing” of the resonance over time. The
data shown is very susceptible to measure-
ment and display conditions.

The inherent windowing operation is
hacking into the most active part of the
impulse response, the result of which
changes depending on the window shape,
the step size used for the waterfall-graph-
ing routine, the display scales, the low-
frequency (even below resolution) content
and phase, and so on. Each curve trace
alone does not portray much useful infor-
mation. Rather, the entire plot, the ridges,
shelves, and valleys of the overall surface
are revealing—in a way that is definitely
qualitative, but only slightly quantitative.

If, for whatever reason, you want to find
the waterfall curve value at a point in time
and at a specified frequency and read off a
decibel value for this, you need only recreate
the window-edge condition for the waterfall
plot and perform the corresponding FFT.
For example, assume you have made a

waterfall plot normally by setting the time
markers so that marker #1 is just before the
activity in the time impulse response, and
marker #2 is just before the first significant
reflection. You want to read off a value at
the waterfall plot’s “1.4ms” trace, and at
3.3kHz. Merely go back to the time-domain

FACTORY AUTHORIZED SERVICE:
Advent, B-I:C, Bozak, EPI, RTR,
Cerwin-Vega, JBL Home & Pro

Speaker parts & adhesives,
cones, spiders & dust caps

3 Way Crossovers Circuit
Breaker Gold Plated Binding
Posts $19.95 each!

plot (by pressing F1), move marker #1 to a
position 1.4ms to the right of its current posi-
tion, go to the transform menu, and select
“FFT.” The resulting curve corresponds to
the 1.4ms trace of the waterfall plot, and you
can use the frequency-domain markers to
read off any values of interest.

"SPECIALISTS IN THE ART OF SPEAKER REPAIR"

Replacement grilles for Altec,
B-I-C, Cerwin-Vega, JBL & Marantz

Refoam kits available for 4", 5-1/4",
6-1/2", 8", 10", 12", & 15" speakers
- only $29.95 (JBL slightly higher)

Special Closeout on rebuilt DYN
Audio Drivers: MR 17.75, W30-100,
W24-100, W17-75. BELOW COST!

We Buy Dead Speakers: Altec, E-V & JBL

NS =] 1-800-526-8879 -

NO CATALOG AVAHABLE —
CALL US FOR HARD TO FIND DISCONTINUED PARTS
493TA-1 South Mingo / Tulsa, Oklahoma / 74146

Standard Capacitor

o)

—~

l Kimber, InfiniCap,
MusiCap, Solen,
Wima, Wonder...

DOES NOT EQUAL

The MIT MultiCap

1 MIT MultiCap™ The only multiple-sec-
tion, internally bypassed capacitor,

made of ten capacitors, wound in par-
allel into one cap to reduce distortions.

ELECTRONIC
COMPONENTS
e ———

The Most Advanced Capacitor Design in Audio!

MUSIC INTERFACE TECHNOLOGIES™
Phone: 916/823-1186 Fax: 916/823-0810
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SB Mailbox

SAFETY FIRST

With regard to SB 7/95, p. 34, Photo 5, the
user of the circular saw is in a dangerous
position. Under no circumstances should the
operator’s right hand be adjacent to or behind
the saw.

In my work as a forensic engineer, I fre-
quently am involved with tool accidents. I
am currently working on one in which the
operator was positioned as shown in Photo 5,
except that the saw was 6” further into the
cut. The saw bound in its kerf, and in kicking
back, it ran diagonally backwards, severing
the operator’s right hand. Even the guide
shown in the photo, on which the operator’s
hand rests, will not restrain a saw.

The correct position is to the side of the
tool, with one hand in the handle and the
other on the front rest. Two-handed opera-
tion is a requirement. All circular saws kick
back. Never stand behind one, and never
lean over one (o complete a cut. If you can-
not do the cut from the side, use another tool,
like a handsaw or sabre saw, to make a pre-
liminary cut, and use the circular saw to
make a safe trim cut afterwards. I suggest
that beginners retract the saw blade and do a
dry run, figuring out where the saw would
go if it were to bind and kick back. Then
make sure that you and your hands are not
where it might go.

Wear eye protection, stay alert, use two
hands, and by all means avoid being over or
behind the saw.

Les Winter
New York, NY 10003

* CROSSOVER QUESTIONS

mated the driver offset to be 1.117”. As |
plan to flush-mount each driver, I made the
ZDP estimate from the front of the face-
plate, rather than the rear. Thus, I added the
thickness of the D-260 faceplate (0.158”) to
the measured 0.1” ZDP distance in the arti-
cle, and made an approximate measurement
of 1.375” for the ZDP distance of the
P17WJ woofer. This corresponds to a phase
shift of 59.6° at my proposed crossover fre-
quency of 2kHz.

Now, to my main point: In the article
(p. 32), in reference to the second-/fourth-
order Linkwitz-Riley crossover combination,
Carlsson states that “When the normal con-
nection is used, the phase angle between sec-
tions is 90° (=90° for the LP and +180° for
the HP), and since Linkwitz-Riley filters are
—6dB at crossover, they require a 0° phase
angle for a flat response.” I follow this until
the 0° comment, but how does the fact that
filters are —6dB at crossover necessitate a 0°
phase angle between sections in order to
achieve a flat response?

The article then states that “We must add
90° of phase shift, and, as the figure shows,
the minimum error occurs around 90°.”” Does
this mean adding 90° of phase shift to the
tweeter? If so—and if this means using the
all-pass network in Part 2 of the article—this
would result in a 180° difference between fil-
ter sections and would then require a reverse
twecler connection to achieve 0°. It appears
to me that a total of —270° shift is required.

I feel I may have missed the point here. 1
do not see how the proposed addition of 90°
of shift leads the author to refer back to fig-
ure 17 and the apparent minimum error at
90°. It seems that the inherent second-/
fourth-order filter combination error of 9Y0° is
the very error for which this filter topology is

I found the information in Bruno Carlsson’s
article “Driver-Offset-Related Phase Shifts
in Crossover Design” (SB 1/95, p. 26) very
enlightening, but I am left with several
questions.

Let me state my progress thus far: I am
currently developing a two-way system uti-
lizing a Vifa P17WJ-00-08 6.5” woofer and a
Dynaudio D-260 1” tweeter. It was conve-
nient that Mr. Carlsson had recent experience
with the D-260. I plan to use an asymmetri-
cal Linkwitz-Riley crossover (second-order
LP; fourth-order HP), and it is in this area
that my questions arise.

Using a slight modification of the method
outlined in Carlsson’s article, 1 have esti-

J:180° HP

+180°HP]

|-90° LP + (-59.6° Driver Offset) ]

FIGURE |: Adding filter and driver-offset
phase shifts.

AUDIO ENHANCEMENTS
U

pgrade your speakers and eledronic
components with these affordable
and easy to install precision manufactured
Bronze spikes by K.L.S..

U

(=" i =3

\/ A \ B C

A-#325 117 1, x 1V Dia,, /420 Theeoded Hole... 15 each
B-#205 112 H, 11/ D, 420 Theatd k.. 15 ac
(-#125 3 M, x 114" Dia, Supphed with o double foce sef-
odhesive tape or 1/4"20 Threoded Hole......... $12 each
For a true double isolation system, place
your sriked components on one of these
naturally beautiful Granite plotforms.

E"‘““::/;; E
D-#725 19°L,x18° D, 2 H, W Sl ... S7S e
E-#T80 19 L,x20 D, 2 H, W87 bs 25 e

PLEASE NOTE: Al prices do not include shipping

TO ORDER WRITE:

Kustom Isolation Supports
73-63 Bell Blvd,, Suite 3P Bayside, New York 11364

OR FAX: 718-776-2139
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MAHOGANY SOUND

The Transmission Line Specialist
FO. Box 9044
Mobile, AL 56691-0044
554-633-2054

Acousta-Stuf
The Very Best Damping Material For
Speaker Systems. It Produces Deeper
Bass, Cleaner Mids, And Greater
Dynamic Range. Acousta-Stuf Costs
$9.50 Per Pound UPS Paid.

Q&ETLD
Quick & Easy Transmission Line
Speaker Design Booklet & LOTUS
1-2-3 Software. Learn How To
Design Optimizes 1/4 Wavelength
TL Speakers. Q&AETLD Costs
$8.95 Plus $1.80 P&H.

Acousta-Tubes
Round Paper Tubes For Building
Cylindrical Speaker Enclosures.

Please Note Our New Address
& Area Code

Call Or Write For A Free Catalog
J
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the least sensitive. I need help to clear up this
misunderstanding.

The problem of reconciling this informa-
tion is further compounded by the driver-off-
set-induced phase shift that is present. Are
these filter and driver-offset-induced effects
additive? In my case, this would result in a
+180° for the HP, and a —149.6° for the LP—
leaving a difference of 30.4° (Fig.I).

If I were to add a shift of —149.6° to the
tweeter and use the reverse connection, this
would apparently achieve a 0° difference
between the HP and LP. My concern is that
the author has deliberately separated the
phase errors of filter asymmetry and driver
offset for the very reason that they must be
addressed on an individual basis.

Patrick Narron
Fremont, CA 94539

Bruno Carlsson responds:

First, let me thank the readers of Speaker
Builder who took the trouble to read my arti-
cle on Driver Offset-Related Phase Shifts In
Crossover Design. | would also like to direct
a special thank you to Mr. David Long of
Dalton, Georgia, who was kind enough to
send me a copy of an exchange of letters
between Ralph Gonzalez and Joe D’Appolito
in the Mailbox section of Speaker Builder

LP
FIGURE 2: Adding filter vectors,

HP

M
{_;' HP
\
-
[ LP
._n\
(1.
——————
200deq Odeg
FIGURE 3: llustrating driver-offset phase

shift from 0° to 200°.

4/89. I strongly urge everybody who read my
article to also read Mr. D’Appolito’s answer
to Mr. Gonzalez’s questions about Zero
Delay Planes.

Turning to Mr. Narron's letter, let me
begin with the first question regarding the
requirement of a 0° phase angle in the

following models:

Manufacturer |  Model
B&C DE-16
DE-45
DE-75
Electro Voice | DH-1A
NDYM-1
Radian 450, 455
4450, 4455
735, 750
4735, 4750
Eminence 1" exit

b FerroSound
The Solution Is Loud And d Clear”

FerroSound ferrofluid retrofit kits for tweeter, midrange and compres-
sion drivers are now available through the Parts Express catalog. The
generic tweeter kit contains a low viscosity ferrofluid in sufficient
quantity for most 1” and smaller dome tweeters. Application specific
kits for popular professional compression drivers are available for the

Parts Express Customer Service

CALL TOLL
FREE

1-800-338-0531

Parts
Express-
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Linkwitz-Riley filters. If we say that a filter is
-6dB at the crossover frequency, we are in
effect saying that the amplitude at that fre-
quency is 0.5 times the amplitude in the pass-
band of the filter. To carry out a conversion
between dB and linear amplitude, you can
use the following formula:

V = 10(dB20) where V is the linear ampli-
tude and dB is the amplitude in dB with sign.

To visualize the addition of the outputs
from the Low Pass (LP) and the High Pass
(HP) filter sections, we use vectors. I have
shown in Fig. 2 how the two vectors add.
Graphically, one might say that you put the
two vectors “head to tail,” and then you
draw a third vector from the tail to the head
of the combined vectors. Mathematically,
you would write:

LP+HP = LPxcos(a) + HPxcos(a), where
LP and HP are linear amplitudes, calculated
as above.

In the case of the Linkwitz-Riley filter, we
are adding two vectors, each 0.5 long. To get
aflat response, the addition must yield a vec-
tor that is 1.0 long. This is possible only if the
two vectors are pointed in the same direc-
tion. This is equivalent to saying that the
angle "a” is 0°.

If we had been using Butterworth filters,
which are —3dB at crossover, each filter vec-
tor would have been 0.707 long. To get a flat
response, the angle “a” would have had to
be 45° (you can try this yourself in the for-
mula above). This is why an angle of 90°
(two times the angle “a”) berween the LP
and the HP filter sections is necessary for a
flat response when using Butterworth filters.

Next, let me address Mr. Narron’s second
question. After rereading my article, it is
now obvious to me that I was less than clear
in explaining what “adding phase shift”
referred to in the various figures. Where |
wrote that “We must add 90° of phase
shift...,” I should have written, “The addi-
tion of 90° of driver-offset-related phase
shift to the woofer is necessary....” | believe
that this would have prevented any misun-
derstandings from arising.

I have tried to illustrate (Fig. 3) what is
represented by the 0° to 200° phase shift
shown on the x-axis in Figs. 2 through 34 in
my article. When the angle is 0°, we have two
identical drivers mounted in the same plane,
one receiving the LP signal and the other the
HP signal. We then move the driver receiving
the LP signal back, so that the path to the lis-
tener (microphone) gets longer. If we use a
crossover frequency of 1kHz, we stop every
0.375 inches (every 10°) to take a reading
until we reach 7.5 inches (200°).

In the case of the second-order/fourth-
order Linkwitz-Riley combination, the non-
symmetrical slope of the two filters results in
a 90° phase angle between the LP and the




HP filter. What we need is a 0° phase
angle. The missing 90° is filled in by the
offset-related phase shift from the woofer,
using one error to cancel another. Thus,
the filter shows the lowest error when 90°
of driver-offset-related phase shift is
added.

To get back to Mr. Narron's letter, his
figure is perfectly correct, as the driver-
offset-related phase shift is added to the
phase shift introduced by the crossover
filter. In this case, it would mean that he
would indeed have a phase angle of 30.4°
between his LP and HP outputs. He is
also correct in stating that reversing the
tweeter and adding a negative phase shift
of 149.6° would result in a flat response at
the crossover frequency.

Alternatively, he could obtain the same
result by adding a negative phase shift of
30.4° to the woofer and not reversing the
tweeter. Just keep in mind that while these
two different solutions are equivalent for
steady-state signals at the crossover fre-
quency, the maximun error over the

TABLE 1

JFET MODELS

* Library of Japanese Junction Field-Effect Transistor (JFET) Models

*

Copyright 1994 by MicroSim Corporation
Neither this library nor any part may be copied without the express
* written consent of MicroSim Corporation.

*

* S$Revision: 1.0 $
* SAauthor: ANW §
* S$Date: 01 Oct 1993 14:16:02 S

* The parameters in this model library were derived from the data sheets for
* each part. Each part was characterized using the Parts option.
»

S

.model J2sj74 PJF{Beta=92.12m Rs=7.748 Rd=7.748 Betatce=-.5 Lambda=4.464m

+

+

+

*$
.model J2s53j103

+

+

*$
.model J2sk246

+

+

+

Vto=-.5428 Vtotc=-2.5m Cgd=85.67p M=.3246 Pb=.3905 Fc=.5
Cgs=78.27p Isr=129.8p Nr=2 Is=12.98p N=1 Xti=3 Alpha=10u Vk=100

Kf=26.64E-18 Af=1)

PJF (Beta=2.197m Rs=76.76 Rd=76.76 Betatce=-.5 Lambda=735.3u

Vto=-2.037 Vtotc=-2.5m Cgd=18.95p M=.5045 Pb=.3905 Fc=.5
Cgs=17.02p Isr=38.48f Nr=2 Is=3.848f N=1 Xti=3 Alpha=10u Vk=100

Kf=1E-18 Af=1)

NJF (Beta=1.07m Rs=56.76 Rd=56.76 Betatce-

.5 Lambda=2.8m

Vto=-2.638 Vtotc=-2.5m Cgd=10.38p M=.4373 Pb=.3905 Fc=.5
Cgs=6.043p Isr=112.8p Nr=2 Is=11.28p N=1 Xti=3 Alpha=10u Vk=100

Kf=1E-18 Af=1)

entire frequency range may be different.
In addition, it is likelv that the group delay
will differ for the nvo solutions.

INFORMATION, PLEASE

Applause to reader Steve Pleasant (SB
6/95). 1 think he is right on the point. You
should encourage your writers to incorpo-
rate the right amount of information for
their articles. Each project should explain
why the authors made their decisions (e.g.,
objective of the project, drive-selection cri-
teria, crossover design, and box alignment),

how they carried out the project, what kind
of performance the final product had (SPL,
impedance, resonance), and how the final
product sounded. Otherwise, the article sim-
ply will not mean much to the readers. I sug-
gest that you should use some of the speak-
er review articles in Stereophile magazine
as a reference.

I liked the article by Perry Sink on the
modification of the Pioneer A11EC80-02F
in the same issue. The total harmonic distor-

tion chart tells me the engineering part of

that driver. I believe this kind of information
1s crucial to the selection of woofers and

should be provided by those authors who are
well equipped.

Bing Yang
Houston, TX 77095

MISSING JAPANESE JFETS

The listing accompanying Walt Jung's letter
in SB Mailbox (SB 7/95, p. 48) was inadver-
tently abbreviated to exclude the information
for the J2sj103 and J2sk246 models. The
complete information about the models is in
Table 1. —Eds.

Technologie

MDB

Affordable Excellence from Canada
L’excellence Abordable du Canada

Technologie MDB

Now featuring the new FOCAL Hi-Fi and Audio-visual kits, with three compact speaker kit models and a
center channel plus four brand-new column speakers!
drivers, sandwich Kevlar and Polyglass cones, flat ribbon voice coils, concave dome tweeters with phase
plugs, tioxid domes, Axon capacitors, high-quality inductors, and more!

| v
-3~ .
H-l-em

Advanced technology including dual voice-coil

Recently relocated at: 40 Marsolet, St. Constant, Québec J5A 1T7 Phone (514) 891-6265 Fax (514) 635-7526
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in May of 1994, Peter Mitchell wrote in
Stereophile magazine, "When the
cross-feed wire was recon-
nected, an exiraordinary bub-
ble of warmth filled the front
hemisphere, producing sound
stage that stretched from wall
to wall.”

Peter was describing the McShane
Cross-Feed System: (McShane Ambient
Recovery Technology) .. it has created a
“revolution-in-being” for loudspeaker
design. Now you can build your own
McShane system. M & S Speaker Clinic
stocks special binaural voice coil drivers,
tweeters, crossovers, cabinets—even
acoustically molded grilles—also gold-
plated terminal cups with wiring...

For a complete theoretical discussion
of the system (including driver specs and
crossover designs). send $10 to:

McShan<7
ayyed
S

Speaker Clinic

2408 Bryn Mawr
Chicago, IL 60659
(312) 784-0900 Fax: 784-1784

Reader Service #8

Looking for a way
to improve your

image?

Try some
MUSI.CAPs!

Polypropytene flim and foll construction
Stranded sitver plated copper leads
Extremely low DA, DF and ESR

WHAT THE REVIEWERS SAY...

" If you want see-thru, high definition,

detail and listenability, try the Musicaps.”
Joe Roberts. SOUND PRACTICES, ISSUE 6, 1994

"The improved signal transmission of the
Hovland foil capacitors elevated the
(Ariel) speakers to a new level of
naturalness, clarity, and immediacy.”

Lynn Oison, Posittive Feedback. Vol. 5, No.4

To order contact one of the following:
* The Parts Connection 905-829-5858
* Welbomne Labs 303-470-6585
« Sound Products, Inc. 503-761-0743
* A& S Speakers 510-685-5252
* North Creek Music Systems 315-369-2500
» Anchor Cross Co., Tokyo, 81-3-3203-5606
For intemational distribution contact:

Gold Aero inc. at 818-841-5541/ fax 818-842-3825
OEMs contact: Hoviand Company at 209-966-4377

Speaker Design & the Internet
from page 37

mechanical isolation. Clearly, the two are at
cross-purposes. Further listening tests will
determine whether or not I keep the blue
tack under the metal plates.

MEASUREMENT AND LISTENING TESTS
As the builder of these speakers, I have sub-
jective, naturally biased, impressions.
Nonetheless, the satellites and subwoofers
more than lived up to my expectations. The
bass is smooth and detailed down to below
30Hz without the thump or boom of an
imperfectly aligned vented-box cabinet
design. With my hand resting on the cabinet
while the volume was turned up, I sensed
virtually no vibration in the cabinet walls.
Pipe organ music reproduced on the two
subwoofers resulted in an impressive sense
of “space” that was absent when I listened to
the same piece on a single-subwoofer system.

Similarly, the satellites deliver a sense of
detail and spacious imaging that puts a silly
grin on my face every time. Rather than ram-
ble on about how they sound, I'll let the bru-
tally honest Dave Dal Farra describe them in
the sidebar “Subjective and Analytical
Listening Tests.” At a total cost of approxi-
mately $1,000 US for the satellites and sub-
woofers, this project has more than delivered
on the promise of high-quality sound without
incurring “high-end” expenses.

WHAT'S NEXT?

With the speakers complete, my next project
is to build a hybrid active/passive crossover
for biamping. I intend to use a passive high-
pass filter to drive a tweaked Dynaco ST70
tube amp for the satellites, and an active low-
pass filter to drive a brute solid-state amp for
the NHT1259 subwoofers. The active low-
pass will also provide sufficient flexibility to
phase-match it with the satellites in the
crossover region. >

Reader Service #73
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PREVIEW

Glass Audio

Issue 1, 1996

+ The Country Boy’s Capacitor
Microphone

+ Driving the 300B
+ Distortion in Tubes, Part 2

+ The Amplifier Distortion Story,
Part 2

+ Collecting Glass—an Overview

+ BK Power Amps Review

"The Best of Both Worlds"

HIGH END AUDIO
& HOME THEATRE

NEW RIBBON
TECHNOLOGY

(AC-3 Ready)
Provides openness, trans-
parency and smoothness
over a wide bandwidth.
Mid and high modules,
custom Ribbon kits for
subwoofers, full range

speakers and subs at
Module 15

(Cover notshown) FACTORY DIRECT PRICES.

Internationally acclaimed by experts who say:

*...\reble...extremely smooth, transparent, quick and clean.”
*...soundstage illusion is near state-of-the-ar, period.”
ttman, Bound For Sound, 4A 1994

“beautifully clear midrange and an uncanny tonal balance,
make these speakers exceptional.” °*...high end {not high price)...”
Ernie Fisher, The Inner Ear, Vol 6, #2

“The clarity of the ribbons was immediately noticeable...
= *_..imaged superbly, both with audio and video sources...”
im Parker, The Sensible Sound, Summer 1995

*...great openness and immense dynamics...” “...with no
coloration whatsoever...”
Andrew Marshall, Audio ideas Guide, Fall 1995

For complete details and expert reviews, call or write:

NEWFORM RESEARCH
P.O. Box 475, Midland, Ontario L4R 4L3 Canada
(705) 835-9000 - Fax (705) 835-0051
http:/mww. barint.on.camewform/

Sold factory direct with 30 day trial, money back guaranty
5 year manufacturer's warranty
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CABINET

Tube & General Plipose Projects

LC SERIES
0.080° ANODIZED ALUMINUM
P AND BOTTOM PANEI.§ ARE

083'
3 \CK OR GOLD
/REAR PANELS AVAILABLE
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Audio Transformers for Tube Construction

POTS & SOCKETS

R e ALSO AVAILABLE

WOOEL PRI SEC CASE  USE PRKCE 3
) STYLE ot}
AT-1 150 80k A MICINPUT 4050 4250
AT2 15k isk A NPUT 4050 42.50
AT3 15k 800 B OUTPUT 48.75 48.50
Tube Outputs
Q1 5k 8 B ELSM 3WATT D.00
8'-1 Bk 4816 B ELBA 10 WATT 12.
TS 7k 4S8 B €L3420 WATT 18,
ULTRA LREAR DEsion FOR MORE INFO
ORMERS DESIGNED FOR SIMPLE REQUEST
QUIPUT STAGES AND FEATURE FREQUENCY CATALOG T8-1
v— GPiER CATALOGS.
THER CATALOGS:
wootL uc‘:m.'vs?f&"'m pmCE § AUDIO SOLUTIONS,
o 00 STIE rou CONSTRUCTOR'S
PT-1 m 6! B PRE 9.00 1100 uggpz«mgiaggo
PT2 B oeyy e 8.00 24 00 IPS &
R0 B W ! TRANSFORMERS
PT-3 3060-200 3 &y B 20.00 26 00

PT4 W 5 GX}I B mzoiw 30.00

ORDER TODAY/! ($30.00 MINIMUM ORDER]
ALL PRICES INCLUDE WORLDWIDE SHIPPING!
A IS USA. CANADA & MEXICO: B8 1S REST OF WORLD

{702) 565-3400 m FAX (702) 565-4828

® ORDER (800) 634-3457 » FAX (800) 551-2749

SESCOM, INC. 2100 WARD DR., HENDERSON. NV 89015

SESCOM. INC % 1101 respOnaiie 101 advenent TyDOGRDHICl BrTox
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Classifieds

TRADE

LARGE CORPORATION wants to acquire driv-
er manufacturing facility. Please FAX relevant
information to (905) 475-6906.

WANTED: TECHNICAL REPRESENTATIVE
with background in loudspeaker engineering to
work as fiaison with U.S. Auto Big 3. Must be
able to understand & communicate all technical
details, design review, problem solving skills,
value engineering & project plan with home
office support staff. Willing to locate in Detroit
area. Fax resumé to AMIA INTERNATIONAL
CORP. at (201) 393-0818.

ELECTROGTATIC

+ KITS+" PARTS # TRADE SECRETS "
save $S$ building, repairing. modifying ESLs
CATALOG/START-UP MANUAL—S5.00

DAVID LUCAS»”

824 HULTON ST, OAKMONT, PA15139

D.H. LABS has moved!! For information and
review reprints on our high-performance SIL-
VER SONIC audio cables, hookup wires, and
connectors, contact us at PO Box 31598, Paim
Beach Gardens, FL 33420-1598, phone/FAX
(407) 625-8998.

YOUR CANARE SOURCE: DIGIFLEX GOLD
CABLES, Corey Greenberg's “First choice in
digital cable.” The original HAVE/Canare inter-
connect with 75Q gold-tipped RCA phono plugs
- 1 meter @ $45.95 + S&H. Other lengths and
assemblies available. SOUND&VIDEO, a
Division of HAVE, Inc., (518) 822-8800.

HIGH-END KEVLAR CONE DRIVERS AND
SPEAKER PARTS. Factory direct. SPEAKER-
WORLD TECHNOLOGY, (510) 490-5842,

SPEAKER FOAM AND CLOTH SURROUNDS
for professional repairers. SRS ENTERPRIS-
ES, (800) 669-2545, FAX (719) 475-0359.

WE RE-CONE all home, auto, or pro speakers.
Re-foam kits, parts. TRISSTATE LOUDSPEAK-
ER, (412) 375-9203.

FOR SALE

JBL N2400 crossover, NIB, $20; Phase Linear
1300 AV noise gate, like new, $65; excellentline
filters: Sola 120V, 4A, constant voltage trans-
former, $85; E.S.C. 120V, 1.5kVA isolation
transformer, $125. Maury, (360) 887-3640,
nights PST.

Hafler 9505 Transnova amp, 250W/channel
stereo, 750 mono; Audio Research SP-6E pre-
amp; Grommes 24PG EL84 integrated amp;
pair Heath WAP2 preamps; Fisher FM80OR
tuner; assorted Heath test equipment; tube amp
trades? Robent, phone/FAX (707) 967-9854.

EV microphones: 644, $71; DO54, $82; Integrex
Dolby-B decoder, new, $50; SSS EQ1 12-band
equalizer, kit with extra parts, $45; collectible hi-
fi books, send SASE for list or | can fax. Andy
Keller, 1455 Twinsisters, Longmont, CO 80501,
(303) 772-4801.

Metallized polypropylene caps, 100V DC, cop-
per axial leads, three values: 20uF, $3 each;
10pF, $2 each: 5uF, $1.50 each; radial lead
cube style, 10uF, 160V DC, $2 each. Will select
1% matched pairs in small quantities. I'l pay
shipping. Joe, (800) 669-7430, 9-5 EST.

Infinity Emims, $65 each; pair Sequerra T-1 rib-
bon tweeter, $600; beautiful oak Infinity/Genesis
type 7.5" ribbon baffle, $900. Douglas S.
Robinson, 21842 Hillandale Dr., Elkhom, NE
68022, home (402) 289-0886, work (402) 779-
2531 from 8-5.

Four types of
Classified Advertising
are available in
Speaker Builder:

FOR SALE: For readers to sell per-
sonal equipment or supplies.

WANTED: Help readers find equip-
ment 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 forget, include a #10
self-addressed stamped envelope.

PRICING

All advertising is $1.50 per word, $10
minimum per insertion. Deduct 5%
for a 8x contract. Please indicate num-
ber of insertions. Payment MUST
accompany ad. No billing for word clas-
sified 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 print-
ed. Illegible ads will be discarded.

SUBSCRIBERS

Receive free For Sale and Wanted ads,
50 word maximum, each additional
word $.20, $10 minimum. For Club
ads, follow instructions at the bottom
of the Clubs listings. Please submit
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, and
then discarded. Ad questions, copy and
copy changes cannot and will not be
answered on the phone. All correspon-
dence must be in writing addressed to:

Speaker Builder
Classified Department
PO Box 494
Peterborough, NH 03458-0494
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Hobbyist cleans house. Woofers: Audio Con-
cepts DV12s, Peerless CC1727s, Eminence
10536s; midranges: RS 3” cat. 40-1289A;
tweeters: Vifa D26s & D25s, all perfect,
none soldered, full specifications; com-
plete systems: Focal Aria 7s in black
(7K011DBLs/T120Tis), Vifa 6.5” two-way in
oak (P17WJs/D25s), Aria 7 MDF enclosures.
No reasonable offer refused. Michael, (412)
283-2964 (Pittsburgh, PA area).

WELBORNE LABS

200 PAGE CATALOG and DESIGN MANUAL OF
'HIGH QUALITY AUDIO KITS and SUPPLIES!!

Phonostages, Active Crossovers, Power Supplies, AC Line
Conditioners and many other Audio Kits and Schematics
Parts and Supplies
Hoviand MusiCaps, Kimber Kaps, MIT MultiCaps, Solen
WIMA and Wonder InfiniCaps; Caddock, Holco, Mills and
Resista resistors; Golden Dragon, NOS RAM Labs, Soviek
and Svetiana tubes, Cardas, DH Labs, Kimber Kable
Neutrik, Vampire and WBT connectors and wire; Alps, Noble
and stepped volume controls; Enclosures, Books and other
Supplies for DiY'ers. Intemational Orders Weicome. For our
Catalog and Manual, send $12 (USCanada) $18
(International) or call (303) 4706585, fax (303) 791-5783 or
e-mail to: wiabs@ix.netcom.com with your Visa/Mastercard.
WELBORNE LABS
P.0. Box 260198, Littieton, CO 80126-0196
Visit our Website for more info: hitp:/Awww.welbomelabs.com

Nitty Gritty 2.5, $200 Canadian funds; SEAS
PR17 coax, new, $75 Canadian; BBE 402 sonic
maximizer, $150; Paradigm Titans, $150. Stan,
(604) 376-1487.

Audio Concepts Sapphire Iiti plus AC stands,
two years old, $790. Mike, (612) 861-1152,

- OEM SURPLUS

Umited quantities! st taken!

FILM CAPS: Wima § .95, MIT 4.35,
Wonder 3.45, all 0.1uF; others in
.01 & .15. BLECTROLYTICS: Values
from 100 to 27000uF, Panasonic,
Sprauge, Mallory from .15 to 3.00.

ICs: Linear Tech 317 & 337 regs,
2.70 & 3.00; PMI BUF-03 buffer
11.50; Philips exp. rectifier 1.25.

TOROID XFORMER: 120/24x24,
160 watt 40.00; mu shield 5.00.

Send for a complete list & more.

VIRTUALPMODE

1 OLD CORAM RD
SHELTON CT 06484
Voice, fax 203.292.0876

Pairs of classic coaxial Studio Reference moni-
tors: modem oak towers using classic coaxial
and triaxial 12” drivers from Altec, EV, Tannoy,
University, etc., 39 x 15 x 12, heavily braced, 17
baffles, solid oak comers, 2” bases, black
grilles, $600 to $1,200; pair complete enclo-
sures with connectors, port tube, 55 Ibs, double
boxed, $500. Craig, (314) 579-0088.

Pair Martin Logan Sequel ESL, $1,200; Hafler
amps 5, XL280, SE240, $400 each; Denon
PMA1520 integrated amps, $500 each;
Marchand amp modules: PM22, PM2, PS10;
Dynaudio D28AF tweeters, $25 each. Ken
Moseley, (415) 661-5411 (CA).
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Audio Research LS-3 preamp, Stereophile
Class A, black, $1,100; Dyna ST-70, $175; three
Pioneer SM-100 solid-state stereo power amps,
75W/channel, variable damping and input sen-
sitivity, $175 each; Carver PM1.5 600W/channel
power amp, balanced, $550; two Carver 1201
600W/channel amps; Phase Linear 700C power
amp. David, (914) 688-5024.

Tri-amped three-piece system, TL loading.
Satellites: D'Appolito configuration towers,
Audax, Dynaudio drivers (Speaker Builder 1/88,
pp. 58-9); subwoofer: 12” PLI in 12" TL
(Speaker Builder cover speaker, 4/87); matte
walnut Formica, smoked glass tops, DeCoursey
18dB/octave active crossover, subwoofer sum-
ming. $600 firm. Cushing, (603) 226-3821.

Boston Acoustics 10.0 10” car subwoofer driver
(was $250), $100; large, special LP record col-
lection (stereos, monos, classical, opera), sell
all/part, contact for list; pair Dynaudio D76AF 3”
dome midranges, $150; Dyna FM-5, $50; inter-
esting trades? Jerry Feldstein, PO Box 580163,
Bronx, NY 10458, (718) 364-3485, 7-10 p.m.
eves., no machine.

Fried Studio Vs with the unique MARS circuit
that reproduces a fuller stereo image down to a
true 26Hz. This transmission line sound is beau-
tifully clear and full. | spent considerable time
“voicing” the intemal damping to get it perfect.
These new speakers have been fully upgraded
with $600 worth of drivers and crossovers. |
even used custom, hand-wound chokes that
Wilson is trying to get in sufficient quantity for
their use because they sound better than what
they can currently get. The cabinets are very
attractive and extra solid with veneer on the
inside as well as outside. Fried is selling the
non-upgrade, but more recent cosmetic version
for $3,600. | am asking $1,900. Gordon, (510)
889-0193 or days (510) 423-2907.

ACI Titan subwoofers, $650 each, $1,100/pair;
Spectral SDR-1000 Sl IR remote CD
player/preamp, $2,400 (was $8,500); pair
Spectral DMA-80M, $2,800 (was $6,000);
Spectral DMC-5A, $700 (was $1,700);
Threshold T-100, $1,750; pair Eminent
Technology FT-8 speakers, new '95, $875; pair
Audax PR170X0, new 95, $88; offers. Steve,
(203) 397-3888.
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ReVox A-77, Y-track, transport and playback
work fine but won't record, $350. Kurt Lyons,
(313) 884-8941, 7-9 EST.

Pair Advance MH-30B speakers (quality Mimus
7 “clones” using four element crossover and
dome tweeters), require replacement woofers,
$22; pair Vifa D19TD-5 8Q tweeters, $12; pair
Philips ADO163 T8 tweeters, $14; Nakamichi
550 portable cassette deck, $125. Greg
Nawrocki, 21 Indiana St., Kitchener, ON N2H
2A4 Canada, (519) 745-1579.

WANTED

JBL 375, 2440, 2482, efc. 2” exit drivers, cheap
or blown; HL89, HL90, 2390, 2395, or 2397
homs; 2327 adaptors; Marantz 240, 250, 400,
500, or 516 power amps, repairable OK. Maury,
(360) 887-3640, nights PST.

Single Fisher 55A (uses 6550s), any condition
but trannies must be OK; tube amps, amps can
be dead but transformers must be good; NOS
transformers; tube books and related parapher-
nalia and parts. Robert, phone/FAX (707) 967-
9854.

Service manual for Pioneer TVX-9500. Andy
Keller, 1455 Twinsisters, Longmont, CO 80501,
(303) 772-4801.

One Optimization amp; single Partridge trans-
former; Altec 1505B homs, 288, 515; JBL
2397/2328. Willie, (416) 251-3007 (Toronto,
Canada).

Altec 1566, 1567 mixer; 436, 438 compressor
amp; RCA Mi9449 15's; UREI, White, Pultec,
dbx, Langevin, Fairchild EQ or compressor.
Kent Elliott, phone/FAX (913) 677-1824 (KS).

JBL 2235 subwoofers; Focal 10K515T,
SKO013L, SK413s, T90ti, T120t pairs; Hafler
XL.280 or XL.600 power amps. Dan, (206) 874-
8441 or (206) 803-6410 (message).

Old microphones, tape machines, audio profes-
sional gear, radio equipment, etc. Jim, (313)
783-9223.

Electro Voice X8, X36, SP8C, and T35; JBL
K151, 2402H and 2405H, any condition;
Pioneer Spec 1, Spec 4, D23, and SF-850;
Cerwin-Vega 1800I, 30001, 189JE, and 188EB,
any condition. Carlos, (718) 465-6053.

CLASSIFIED
DUE DATES

Issue # Due By
Feb. 23
April 3
May 24
July 5
Aug. 28
Oct. 2
Nov. 8

O~NOOTAE WN

SPEAKER BUILDER CLASSIFIED ORDER FORM

TRADE— for any business or private party, selling equipment, supplies, or services FOR
pROFIT. FOR SALE— to sell personal equipment or supplies. WANTED— to find personal
equipment, supplies, or services. CLUBS— to help readers start and maintain club mem-
bership.

PRICE: All ads are $1.50 per word. Deduct 5% for an 8X contract. $10 minimum per inser-
tion. Payment must accompany ad.

FREE ADS: Subscribers receive free For Sale and Wanted ads up to 50 words. Over 50
words $.20 per word, $10 minimum. Name, address and Fhone number must be included
with ads. For Club ads, follow instructions at the bottom of the Clubs listings.

SUBMITTING COPY: A word is any collection of letters or numbers with a space on either
side. Copy must be clearly typed or printed. /llegible ads will be discarded. Submit copy
by mail, fax, or data transfer (ASCII, WordPerfect 5.0 or 5.1, Word for Windows, Word for
DOS, Windows Write, or Word Star 3.3- 5.5 formats).

QUESTIONS? Write or fax us at the address below.
O wanted

O For Sale O Trade, No. of insertions

USE BLOCK LETTERS IF PRINTING. NO ABBREVIATIONS.

q 2 3 4 5

6 7 8 9 10
1 R 13 14 15
1 N 17 18 19 20
21 22 23 24 25

B 26 27 28 29 30
31 32 ] 33 34 35
3% 37 38 39 40
. 41 - 42 ) ~ 43 44 45
46 ) 47 ~ 48 49 50

Please charge to my: (1 DISCOVER ([ MASTERCARD [VISA

CARD NUMBER  EXP.DATE

(J CHECK/MONEY ORDER ENCLOSED

Subscription Account Number: ADDDDDDD

NAME
COMPANY
STREET & NO.

cITY S STATE ZIP

PHONE

AAP, Inc. — Classified Dept.
PO Box 494, Peterborough, NH 03458

ALL ADS SUBJECT TO RUN AT DISCRETION OF PUBLISHER / AD DIRECTOR

FAX 603-924-6230
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If you are interested in joining a club or
forming one in your area, contact the

following:

ARIZONA

Arizona Audiophile Society
PO Box 13058, Scottsdale, AZ 85267
Paul Christos, (602) 971-3979

CALIFORNIA

Tube Audio Enthusiasts

65 Washington St. #137

Santa Clara, CA 95050

John Atwood, FAX (408) 985-2006

Greater South Bay Audiophile
Society

Larry Fisher, (310) 599-6579;
Dave Clark, (310) 427-4207

San Diego Audio Artisans
Dennis, (619) 297-3352 eves.
FAX: (619) 296-0927

Los Angeles Loudspeaker
Designers Group

Geoffrey, (213) 965-0449;
Eduard, (310) 395-5196

West Valley Audio Society
Woodiand Hills, CA
Barry Kohan, (818) 225-1341

Bay Area Audiophile Society
Dennis Davis, (415) 381-4228

Westside Speaker Builders
Cupertino, CA

Phil Terzian, (408) 446-1336
FAX (408) 446-4527

COLORADO

Colorado Audio Society
1941 S. Grant St.

Denver, CO 80210

(303) 733-1613

CONNECTICUT
James Addison

171 Hartford Rd., A-7
New Britain, CT 06053

Connecticut Audio Society
PO Box 116, E. Berlin, CT 06023
Charles King, (860) 665-2881

FLORIDA

Gulf Coast Audiophile Society
5746 S. Lockwood Ridge Rd.
Sarasota, FL 34231

John R. Chait, (813) 925-1070

GEORGIA

Atlanta Audio Society, Inc.
4266 Roswell Rd. N.E., K-4
Atlanta, GA 30342-3738
Chuck Bruce, (404) 876-5659
John Morrison, (404) 491-1553

ILLINOIS

Chicago Audio Society

PO Box 313, Barrington, IL 60011
Brian Walsh, (708) 382-8433,

E-mail sysop @ nybble.com

Prairie State Audio Construction
Society

20 Wildwood Tr., Cary, IL 60013
Tom, (708) 248-3377 days,

(708) 516-0170 eves.

(CLUBS)

MASSACHUSETTS

The Boston Audio Society

PO Box 211, Boston, MA 02126-0002

E. Brad Meyer, phone/FAX (617) 259-9684,
E-mail 72365.75@compuserve.com

MICHIGAN

Southeastern Michigan Woofer and
Tweeter Marching Society

PO Box 721464, Berkley, Ml 48072-0464
(810) 544-8453,

E-mail aa259 @detroit.freenet.org

MINNESOTA

Audio Society of Minnesota
PO Box 32293, Fridley, MN 55432
(612) 825-6806

MISSOURI

Greater Osage Thermionic
Warming Group

7454 E. Fox Trot Lane
Rogersville, MO 65742

James Guillebeau, (417) 889-3355

NEVADA (Las Vegas)

Las Vegas Audiophile Society
Las Vegas
Tarcisio Valente, (702) 435-7451

NEW JERSEY

New Jersey Audio Society

209 Second St., Middlesex, NJ 08846
Frank J. Alles, (908) 424-0463
Valerie Kurlychek, (908) 206-0924

NEW YORK

The Audio Syndrome

Nassau and Suffolk counties

Roy Harris, (516) 489-9576

Catskill and Adirondack Audio
Society

PO Box 144, Hannacroix, NY 12087
(518) 756-9894

Daniel Phinne:

29 Brian Dr., Rochester, NY 14624
(716) 594-8118, 5-9 p.m. EST

Long Island/Westchester County
Publio Morera, (516) 868-8863
Western New York Audio Society
PO Box 312, N. Tonawanda, NY 14150
Denny Fritz

The Gotham City Audio Society
c/o David Schwarlz, President

375 11th Street

Brooklyn, New York 11215

(718) 788-0917

NORTH CAROLINA

Piedmont Audio Society
1004 Olive Chapel Rd., Apex, NC 27502
Kevin Carter, (919) 387-0911

TENNESSEE

Memphis Area Audio Society
8182 Wind Valley Cove

Memphis, TN 38125

J.J. McBride, (901) 756-6831

TEXAS (Sweetwater
Rick, Z§1%5 676-7360

UTAH (Salt Lake City)

Wasatch Audio
Edward Aho, (801) 364-4204

WASHINGTON

Pacificnorthwest Audio Society

Box 435, Mercer Island, WA 98040

Ed Yang, (206) 232-6466;

Gill Loring, (206) 937-4705

Vintage Audio Listeners and Valve
Enthusiasts

1127 NW Brite Star Ln., Poulsbo, WA 98370
(206) 697-1936

ARGENTINA

Buenos Aires Audio Club
Rincén 476

1081 Buenos Aires

Willy Pastrana, (011) 54-943-0007
Figaro

Esparta 1680 5000 Res.

Olivos Cordoba

Esteban Bikic, (011) 54-51-684251

BELGIUM

Lowther Club

Avenue Plissart, 16

1040 Brussels

Victor Meurisse, FAX (011) 32-2-736-7394

CANADA

Montreal Speaker Builder Club
4701 Jeanne Mance, Montreal,

PQ, H2V 4J5 Canada

Andrew McCrae, (514) 281-7954

CHILE

Chnstian Bargsted

Los Gomeros 1542, Vitacura, Santiago
(011) 562-538-0638

GERMANY
ESL Builders Group

Gunter Roehricht
Bahlerstr.21, 71034 Boblingen, Germany

INDONESIA
Tube Audio Enthusiasts
Ignatius Chen

FAX (011) 62-21-3868074,
(011) 62-22-213277

NETHERLANDS

Audio Vereniging Midden Nederland
B. Doppenberg

Brinkersweg 16, 8071 GT Nunspeet

(011) 31-3412-57848

SOUTH AFRICA

Hi-Fi Club of Cape Town

PO Box 18262, Wynberg 7824, South Africa
Chris Clarke, FAX (011) 27-21-7618862,
E-mail chrisc@iaccess.8a

UNITED KINGDOM

London Live DIY Hi-Fi Circle
Brian Stenning, (011) 44-181-748-7489

If your club is not represented or if you are inter-
ested in starting up a cub, simply send the infor-
mation (club name, contact person, address, and
phone/FAX number) to:

Audio Amateur Publications, Inc.
Clubs

PO Box 494

Peterborough, NH 03458

FAX (603) 924-9467




High-Tech Audiophile

Loudspeakers

For Further Information Please Contact:

morel _
acoustics usa
414 Harvard Street
Brookline, MA 02146
Tel: (617) 277-6663
FAX: (617) 277-2415

Reader Service





