The Sound Strobe

With this simple diagnostic tool, you can test the sound of

your loudspeakers. . . without hauling them to the lab.

istening to these pulse sig-

nals, with six selectable spec- !
trum shapes, is very revealing of !
oudspeaker time smear (driver
- the direct speaker output’s image focus

and a plethora of room effects. Walking

“hangover,” crossover misalignment,
cabinet diffraction, and so on), fre-
quency response colorations (particu—
larly from resonances), and room effects
such as discrete echoes, standing-wave
bass modes, and acoustic colorations in
general. You can hear quickly, and with
detailed clarity, the speaker’s degree of
image focus, transient precision, and
tonal neutrality.

OVERVIEW

Six pulse shapes are generated with a

pulse repetition frequency (PRF) of
0.5-41.2Hz (see unit in Photos 1-4).
The lower (rhythmic) rates allow hear-
ing detailed decay patterns, while the
audio rates (41.2Hz is the low “E” on
a 4-string bass) provide harmonically-
rich tones very sensitive to response and
coherence anomalies. The selectable
spectral distributions range from linear
to non-resonantly shaped, allowing a

focus on various frequency ranges. The
impulse waveform and a linear ramp :
sawtooth are also provided at additional :

outputs, useful for oscilloscope trigger-
ing and X-Y plots.

The compact (8%" x 5%" x 3%") low
cost generator is powered by two re-
chargeable 9V batteries or an AC line
“wall wart” (Photos 5 and 6); the bat-
teries will power the unit for about 10

hours/charge.
APPLICATIONS

Listening to test signals is, of course, no !
substitute for music evaluation. Rath- !

er, these wideband coherent-transient
pulses serve as an auditory diagnostic
tool; repeatable signals allow sonic iden-

: tification of a wide variety of speaker :
and room anomalies. The time-coherent

nature of the pulses allows you to si-
multaneously hear and distinguish both

around the room, you can identify re-
flective surfaces contributing colorations,
discrete echoes, and so on.

An additional application is peak
¢ PRFs, 5Hz, and 40Hz. Squaring these

power testing for distortion and com- :

PHOTO 1: Sound Strobe front .

pression: with the short-duration
(14.5us) impulse waveform, you can
even test a tweeter at 1kW peak, because
even at the maximum PRF of 41.2Hz

¢ the average power is only 0.5W.

WAVEFORM DATA

Figure 1 shows the six waveforms,

- spectral distributions, pulse widths,

and RMS to peak voltage ratios at two

} “z
FREQUENCY - Hz
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PHOTO 2: Rear view of unit.
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SPECIAL SPEAKER SECTION

FIGURE 1: Waveform data.
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ratios gives the ratios of average to peak
power delivered to the speaker, useful for

ensuring safe high-peak-power testing
for compression and distortion. Figure

2 shows an example of this high power :
testing. The impulse signal was ampli- :

fied by “Mad Katy” (Photo 7), a 125W A

per channel stereo tube amp I designed.

Driven to just below clipping in bridged :

monoblock mode, a peak impulse power

of 450W was delivered to a Swans M1
speaker (average impedance about 8().

This excellent mini-monitor with ribbon :
tweeter (which I reviewed in SB 3/99)
had no problem handling the 450W

peak impulse, as shown by the very small
change regarding the response with
18W peak power.

The 450W peak impulse, at the 20Hz

PRF I used, produced an average power
of only 0.11W. Perceived loudness was

closer to the 113dB peak SPL than !
the 77dB average SPL. The sound was !

very “snappy,” similar to that of electric
sparks. It was very easy to distinguish the

direct speaker output (crisp “snaps” with

. SPECIFIC WAVEFORM

almost no tonal color) from the room

sound (an enveloping “ocean” of thou-
sands of pulse harmonics with tonality

sustained by standing waves, and dis- :
crete pulse reflections originating from :

localizable reflecting surfaces).
When I moved about the room, the

reverberation became a massive 3D
“chorus effect” of moving pulses and :
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changing overtone patterns, yet the |

speaker’s directly-radiated impulses
maintained the precise focus and tonal
neutrality that I praised the Swans M1
for in the review.

The spectrum of a single impulse (for
practical purposes, a unipolar pulse of
shorter duration than a quarter cycle of
the highest frequency of interest) is con-
tinuous and flat, with constant band-
width (BW) analysis; that is, there’s
equal power per Hz BW across the band.

However, the ear analyzes on a fre- :

quency-proportional basis; that is, power :
per octave (or fraction thereof). There-

fore, a flat per-Hz spectrum signal, such
as an impulse or white noise, is perceived

“hissy.” Conversely, pink noise sounds
flat, spectrally balanced; its spectrum
slopes downward (-3dB/octave) on a
per-Hz analysis, but is flat on a per-oc-
tave basis. The spectra in Fig. 1 are with
per-octave analysis, the way we hear.

DESCRIPTIONS
1. Impulse

Figure 3 shows this on an expanded :

(Sps/div) time scale; pulse width at
50% Vpeak is 14.5us; 10-90% rise and
fall times are about 6us. Compared
with an ideal impulse, the spectrum is
© erence to an impulse. (Lightning, a very

-1dB at 20kHz, and —3dB at 30kHz.

www.audioXpress.com

FIGURE 2: High power impulse
testing of speaker.

60v

Input to Swans M1 Speaker 450W Peak

(Soundstrobe impulse through “Mad Katy" tube
amp as bridged monoblock)

450W Peak Drive, Acoustic Output, 2ft. on Axis

i_ -
Output with 18W Peak Drive
[Mic gain increased for same cutput as above)
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% FIGURE 3: Impulse.

- as having a 3dB/octave upward slope; !
that’s why white noise sounds thin and !

At (50%V) = 14.5118
+2.5V

5us

SB-2581-03

The sound (on a very neutral and co-
herent speaker) is very “snappy” and col-
orless like a small electric spark, but not
as “sizzly bright”—that’s because a small
(<%") spark radiates an acoustic doublet
waveform: a differentiated impulse with
spectrum sloped up 6dB/octave with ref-



big spark, radiates nearly a step function : and other anomalies of time coherence
sound wave, with bass to below 1Hz.) . and HF tonal neutrality.
The impulse, with its linear upward- !
sloping spectrum (to the ear), is best for 2. “Pink Pulse”
hearing tweeter reflections, diffraction, |  Figure 4 shows this on a range of

FIGURE 4: “Pink pulse;” band limited, -3dB re ideal at 30kHz.
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time scales. This waveform has several
interesting properties:

a) A flat spectrum on a per-octave
basis (as the ear analyzes), like pink
noise (hence the name).

b) The decay looks similar over a wide
range of time scales.

FIGURE 5: LF pulse at 41.2Hz PRF.
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Desngn speaker boxes wnth
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Design speaker boxes for any space: car, truck,
van, home hi-fi, home theater, pro sound, studio,
stage, PA and musical instruments. Import acoustic
measurements. For example, the response of a car
can be imported to simulate the in-car response.

orials and l.‘EaLlllfl.I”‘_J iIIusIratEd printed manuals.
We include the world's largest driver database with
the parameters for many thousands of drivers.

: For more information please visit
2 Contom Amplitucie Respanse (38 SPL b ot 13 1)
b ] our internet website at:
www.ht-audio.com
Tel: 269-641-5924

Fax: 269-641-5738
sales@ht-audio.com

Harris Technologies, Inc. plus S&H
P.0. Box 622

Edwardsburg, Mi
49112-0622

Sophisticated Driver Modeling and Advanced Box Design
* Multiple drivers with isobaric, push-pull and bessel options. « 3 dual voice coil
wiring options. « "Expert Mode" dynamically analyzes driver parameters. « Design

fast box design. = All box types account for leakage losses and internal absorption.
+ Advanced vent calculation. « Bandpass boxes can be single or double-tuned with 2
or 3 chambers. » 22 box shapes (shown below). » Open up to 10 designs at one time.
* Analyze small-signal performance with: Normalized Amplitude Response, Impedance,
Phase and Group Delay graphs. = Analyze large-signal performance with: Custom Ampli-
tude Response, Max Acoustic Power, Max Electric Input Power, Cone Displacement and
Vent Air Velocity graphs. « Includes a helpful "Design Wizard® for beginners.
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Passive Crossover Filters and Scalable Driver Modeling

» 1st, 2nd, 3rd and 4th-order “ladder” filter topologies. * Parallel crossover
topology. = 2-way crossovers offer Bessel, Butterworth, Chebychev, Gaussian,
closed, vented, bandpass and passive radiator boxes. » "Suggest’ feature provides US.A. Legendre, Linear-Phase and Linkwitz-Riley filters. = 3-way crossovers offer All-

- Pass Crossover (APC) and Constant-Power Crossover (CPC) filters. Xsover Pro's
capabilities scale to fit the amount of driver data. = A crossover, filter or L-pad can
be designed with just the nominal impedance of each driver. » With full Thiele-Small

parameters, impedance equalization can be designed and the performance graphed.
« Graphs include: Normalized Amplitude Response, Impedance, Phase & Group Delay.
* Graphs can include the full speaker response including the box. » Estimate component
resistance (ESR & DCR). » Calculate the resistance of parallel or series components.

0420804800 TN ARO
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Design 2-way and 3-way passive crossover net-
works, high-pass, band-pass or low-pass filters,
impedance equalization, L-pads and series or par-
allel notch filters. Its Thiele-Small model provides
professional results without complex testing.
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¢) An ideal pink pulse (infinite BW)

would initiate with a jump to infin-

ity, and decay inversely proportional
to the square root of time. The pulse
shown has a -3dB rolloff at 30kHz.

d) With constant BW (e.g., per Hz) !

spectral analysis, such as is used

in Laplace transforms, the (ideal)
pink pulse is the only non-repeating
waveform whose shape is identical

to that of its spectrum: the spectral

amplitude is proportional to 1/\fre-
quency; that is, a slope of =3dB/oc-
tave with constant BW analysis (flat
to the ear).

The sound has a sharp attack like the

impulse, but has “full-bodied” midrange
and bass, rather than the predominant
HF “snap.” It’s basically a tonally-neu-

tral full-band precision “click,” extreme-
ly revealing of time and tonal response

anomalies across the audio spectrum.

Only with the very best speakers will

this pulse maintain its pristine transient

impact and lack of tonality.

3. Exponential pulse, 2521s time con- E

stant (T'C)

As the sonically-perceived spectrum !

in Fig. 1 shows, this pulse has a broad
(non-resonant) peak at 632Hz, the !

logarithmic center of the audio band.
This pulse doesn’t sound “colored,” but
the midrange emphasis serves to best

reveal midrange response anomalies, :
while maintaining enough perspective |

of lower and higher frequencies. The
sound (on a good speaker, of course)

could be described as a “fat click.”

4. Exponential pulse, 830us TC
This is similar to the previous pulse,
but with the non-resonant peak at

192Hz. It’s generated by 1st-order

highpass filtering a step pulse, rolling

it off below 192Hz (-3dB point). It’s
useful for hearing the step response
of small speakers, without subjecting

them to the excessive bass power of
an unfiltered step pulse. It’s also useful

for evaluating mid-bass coherence and
neutrality.

5. Exponential pulse, 25ms TC
This is basically a raw step pulse, the
25ms TC decay being the result of a

6Hz 1st-order LF rolloff. It’s useful for :

evaluating full-band coherence and bass
impact of large speakers. Caution: it’s
tempting to turn up the volume enough
to feel the impact, rattle the walls, and
so on, but with a high-powered amp,
woofer damage is quite possible.

6. Low frequency pulse
As the spectrum in Fig. 1 shows, this
pulse doesn’t have the rising deep bass
energy of the previous pulse, but it’s
strongly filtered above 200Hz. The
sound could be described as a non-
resonant “thump,” but sharper in preci-
sion than that word implies. The spec-
trum (again, to the ear) is flat from
about 20-100Hz. This pulse is useful
for hearing bass clarity, impact preci-
sion, and tonal neutrality.

Figure 5 shows the waveform and
harmonic spectrum when this pulse is
repeated at an audio rate, 41.2Hz (the
low “E” on a 4-string bass). The rich but

smoothly rolled-off harmonic content

- produces a pleasing, string-like bass tone

that serves as a repeatable test of bass
coherence and neutrality.

COMING SOON!

The Sound Strobe™

precision, and tonal neutrality.

. Quit:kiy hear your speaker’s degree of image focus, transient

Speaker Diagnostic Tool

. A great product for DIY speaker builders who want to tweak
their designs and a must-have for anyone installing

loudspeakers professionally.

To be available in kit and assembled units, The Sound Strobe™
is portable, operated by rechargeable batteries, or can be
connected to AC power via a wall wart.

22  audioXpress 3/06

The Sound Strobe™ was designed by Dennis Colln currently woﬁdng_
asan Analog Circuit Design Consultant for microw.
frequent contributor to audioXpress magazine.

ve radios and a

Old Colony Sound Laboratory, PO Box 876, Peterborough NH 03458-0876 USA
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OSCILLATOR

- linear-ramp sawtooth oscillator (Fig. :

U1A (latching comparator or “hysteretic 6a). Without D1 and R10, the output
switch”) and U1B (integrator) form a

PHOTO 3: Sound Strobe PCB.

at U1B pin 7 would be a symmetri-
cal triangle wave.
But D1 conducts
when U1A pin 1
is positive, produc-
ing a rapid fall time
(13us) at pin 7.
Pot R32, R9, R11,
and C1 determine
the ramp charging
time, and therefore
the oscillator fre-
quency.

The voltage at
pin 1 pulses posi-
tive for about 13,
and stays negative
for the rest of the
cycle. This wave- !
form, through D2,
R26, R27, and !
C16, produces the !
impulse signal se-
lectable by S2.The
pin 1 pulse also
drives the circuitry
from D3 to Ql,
Q2, which flashes
the green LED 1
(140mA for about

100us, TmA maxi-
mum average DC)
in sync with the
output pulses.

PINK PULSE
SHAPER

The ramp reset
step from U1l pin |
7 has the stepE
function’s —6dB/
octave spectrum
with constant BW
analysis, but -3dB/

octave slope to the

PHOTO 7: “Mad Katy” amp
used for impulse power test.

ear. So this is equalized with a +3dB/
octave slope to achieve the desired flat
auditory spectrum. Note: the impulse
waveform could have been used with a
—3dB/octave EQ, but for the same peak
voltage limit, the impulse has much less
energy.

R4 through R8 and C2 through C5
comprise a —3dB/octave impedance
network, accurate within +0.5dB from
10Hz-25kHz. Connected between the
sawtooth step and the output op amp
U2B inverting input pin 6 (when selector
S2 is in position 5), the network’s -3dB/
octave impedance/frequency slope adds
an upward +3dB/octave slope at the out-

utor of quality audio products since 1974

>Eminence >Australian Monitor
>Neutrik >Inter-M
>Switcheraft >Middle Atlantic
>X-tealth >Hosa

>QSC >Loctite
>Electrovoice =Light Speed
>Russound ..and many more!
>Phonic

NEODYMIUM LINE OF LOUDSPEAKER
COMPONENTS FROM X-TEALTH

XT450ND

call for your new
free 2006 catalog
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SPECIAL SPEAKER SECTION

put (U2 pin 7). Figure 7 shows the 1kHz
square wave (from an external generator)
response of the shaping circuit.

EXPONENTIAL PULSES

Cé6, 7, and 8, with R14, 15, form first-
order high-pass filters, determining
the exponential decay time constants.

While with constant BW analysis :

such pulses have a flat spectrum up to
the HP filter corner frequency, then
slope-down (-6dB/octave), to the ear
the spectrum peaks at this frequency as
shown in Fig. 1.

LF PULSE

The sawtooth wave is first sloped upward

(+3dB/octave) by C9, 10 and R19, 20, 21,

to produce a flat auditory spectrum; then
it’s low-pass-filtered above 200Hz by R22,
23,C11,12,and C13, R18. The net LP fil-
tered spectrum has a slope of about —15dB/
octave. Consisting of cascaded first (and
half)-order networks, the rolloff is non-
resonant (sonically uncolored).

Note that in Fig. 5 (harmonic spec-

. trum of LF pulse at a PRF of 41.2Hz),

FIGURE 6a: Sound Strobe schematic.
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FIGURE 6b: Schematic of battery charger and power supply.
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the first few har- PARTS LIST ’ I he S n' ft
monics decrease . onicra
i A Reference Value Description Manufacturer
in amplitude by SC12NRT
about 3dB/octave,  RI 52K3 1%, VaW, metal film Mouser 271-52.3K 1
while th ingle- R2 1740 1%, VaW, metal film Mouser 271-1.74K .

€ SIgie™ g 290 1%, VW, metal film Mouser 2712.49K _The SCIZNRT is the newest
pulse spectrum in gy Ro3 180K 1%, YaW, metal film Mouser 271-180K driver in our line of Sonicraft woofers.
Fig. 1is flat below RS 39K2 1%, VW, metal film Mouser 271-39.2K The new SCIZNRT uses the
200Hz. This is 12K 1%, VoW, metal film Mouser 271-12K powerful Aurasound NRT motor.

A R7 3300 1%, VaW, metal film Mouser 271-3.3K .

The shielded be placed
because discrete pg 1200 1%, VW, metal film Mouser 271-1.2K ‘he shielded motor can be place
spectral lines’ R9 M2 1%, VaW, metal film Mouser 271-2.2M right beside your TV. Tremendous

p . . .

:  RI0 820 1%, VW, metal film Mouser 271-820 and tight bass can be achieved in a
amplitudes aren’t :
biect t lvsi R1 806 1%, YW, metal film Mouser 271-806 sealed enclosure with our plate amp.
subject to analysis gy 51K 1%, YaW, metal film Mouser 271-51.1K
bandwidth, unlike R 150K 1%, oW, metal film Mouser 271-150K -
. R14 2800 1%, VoW, metal film Mouser 271-2.8K
a spectral contin- . 74,
P . R15 2K9 1%, oW, metal film Mouser 271-24.9K
uum such as noise R16 2000 1%, YaW, metal film Mouser 271-2K
or Single events. R17,R21 10K 1%, YaW, metal film Mouser 271-10K
But there’s no R18 56K 1%, YaW, metal film Mouser 271-56K
o R19 120K 1%, VoW, metal film Mouser 271-120K
contradiction: the  Tgyg g2 33K 1%, VoW, metal film Mouser 271-33K
harmonics (below _R%4 1910 1%, YaW, metal film Mouser 271-1.91K
the 200Hz filter- R25 100 1%, VaW, metal film Mouser 271-100 \ - =4
) 1l off R26 560 1%, VaW, metal film Mouser 271-560 Flange @ Cutout @
ing) do roll off at gy 1500 1%, VW, metal film Mouser 271-15K 121/4" - 1178
about 3dB/octave R28 100K 1%, VaW, metal film Mouser 271-100K
T 1000 1%, VaW, metal fil Mouser 271-1K Specificati
but as frequenc o, /aW, metal film ouser 2/1- pecifications:
docbl quency g 0 1%, VW, metal film Mouser 271270 Fe 23.7 Hy
oubles, the 7um- R31 470 1%, VaW, metal film Mouser 271-470 | Nominal I d :
ber of harmonics  R32 100K Pot, audio taper Mouser (Alpha) 31VJ501 Pomma mpedance 30 6‘-0 Q

er octave doubles R33 5000 Pot, audio taper Mouser (Alpha) 31VJ305 : ower waltts
_P : > R34,R35 680 1%, 2W, metal film Mouser 273-680 Sensitivity 885 dB
increasing the s 2000 1%, Y2W, metal film Mouser 273-2K Re 37 0

ower per octave R37 R38 470 1%, oW, metal film Mouser 271-470 :
P P V. 97.686 1
by a slope of 3dB/ R39 604 1%, 1aW, metal film Mouser 273-604 as . trs
C1,CN 15nF 5%, 50V, polyester film Digi-Key (Panasonic) P4584 ms 9.627
octave. So the net C2, C6, C9, C23, : = _g_ " ) : 895 0.517
power/octave that 24,025,626 100nF 5%, 50V, polester fim D10y (Panasonic) PA525 Qs 0.491
the ear analvzes €3, C10 33nF 5%, 50 V, polyester film  Digi-Key (Panasonic) P4569 ’
_ naty Lo 100F 5%, 50V, polyester fim __ DigiKey (Panasonic) P4582 Sd 0.0457 sqM
1s approximately g 3n3 5%, 50V, polyester film  DigiKey (Panasonic) P4557 BL 12075 TM
constant (below C7 330nF 5%, 50V, polyester film Digi-Key (Panasonic) P4549 Cms 329.38 uM/N
the 200Hz LP fil- C8 10pF 10%, 100V, polyester film  Digi-Key (Panasonic) EF1106 M 136.92 H /
. i 7 5%, 50V, polyester film _ DigiKey (Panasonic) P4556 ms -4 gram
tering). c13 6n 5%, 50, polyester fim __ DigikKey (Panasonic) P4s61 | | Le@TkHz 1.277 mH
C14 1n5 5%, 50V, polyester film  DigiKey (Panasonic) P4553 ¢ | Underhung voice coil geometry
SELECTOR C15, C16 nF 5%, 50V, polyester film Digi-Key (Panasonic) P4551 Neodymium NRT magnet system
SWITCH sz c17 4n7 5%, 50V, polyester film Digi-Key (Panasonic) P4559 Pol ] . dd
c18 47yF 25V, radial electrolytic  Mouser (Xicon) 140-XRL25V47 olypropylene cone, inverted dust cap
In positions 1 19,620 1004F 25V, radial electrolytic  Mouser (Xicon) 140-XRL25V100 X-max 15mm peak
through 5 (all 2022 1000F 25V, radial eletrolytic  Mouser (Xicon) 140-XRL25V1000 Cast Frame with vented spider
U1, U2 TLO82 Dual opamp, 8-pin DIP Mouser (Tl) 595-TLO82ACP Extra Long Stroke fi d
waveforms except 3 78L06A +6V requlator, 092 DigiKey (Panasonic) ANT8LOG le 1ol ib-“&'e oam surroun
impulse), the out- U4 79L06A -6V regulator, T0-92 DigiKey (Panasonic) AN79L06 CO pfat:e 1,’; Ing posts
D1,02,03,04,05 1N4I48 Silicon diode Mouser 1N4148MSCT onex fber spider

ut op amp’s non- ALoLL,
put op amps non= g 1N4003 Silicon diode Mouser 1N4003MSCT Large vented magnet system
Inverting input is LED1 Yellow LED Charge-on indicator Lumax SSH.XR1612YD y s Y
grounded by S2B g (DigiKey 67-149) . | Recommended Enclosures:

) H .
and the negative- 02 Green LED Freq indicator Lumax SSHXR16126D . | ® 3 cubic feet vented, F3 25Hz
going sawtooth g3 Red LED Low-battery indicat (Lnlgl-Kegsle:;zzm (3" vent by 12" long)
e Ow-battery Indicator umax 3 .
Step’s Shaped puIS- (DigiKey 67-1147) b 2.7 Cublcl feet S.ealed., F335HZ s
es are inverted for J1,J3, J4 Female, panel mount RCA, black DGS (Mouser 161-1052) Consider using this driver in our 3ft
" . J2 Female, panel mount RCA, red DGS (Mouser 161-1053) enclosure with our KG5230 300 watt
a ositive-goin 2. le insulat N
I»: o gUZBg J5 pEOmWnelrn;:ptla],tT;::e;do,rpanel mount, DGS (Mouser 1634303) amplifier. )

Oulpus o . PLP4P5 P8 3pin shell with terminal pi Molex WMI2012 Woofer Price 5189.00 Each

n 2 OSitiOn6 l, 5 , | WI erminal pin§g 0lexX .

. 1 P P2, P6, P7, e Madisound Speaker Components, Inc.
(impulse output),  pgn pgg P11 2pin shell with terminal pins olex 8608 University Green #10
the impulse is P3 9-pin shell with terminal pins Molex WM2018 P.O. Box 44283

_ P10 6-pin shell with terminal pins Molex WM2015 Madison, WI 53744 USA

ed to U2B non Ly
. i . ) (39) terminal pins for the Molex shells Molex WM2200 | T: 608-831-3433; F: 608-831-3771
Inverting 1nput, {1 H4 H5,H8  3-pin male header Molex WN400T oo o | email: info@madisound.com

while S2A opens
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SPECIAL SPEAKER SECTION

the inverting input. Thus, U2B acts as a
voltage follower for the (positive) impulse
waveform.

C14 and C15 serve to attenuate ul-
trasonic pulse components (extending to

above 100kHz).

POWER SUPPLY (FiG. 6b)

S1 selects “AC,” “off,” or “BAT.” The
suppy selected is regulated to +6V by
U3, U4, and so on. Batteries B1, B2 (9V
NiCd) are charged with a tapered cur-

rent averaging 10mA.
LED1 (yellow) indicates AC power.

FIGURE 7: 1kHz square wave through +3dB/octave
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LED3 (red), labled “Pwr on,” indicates
both that and sufficient charge of bat-

ficient positive battery charge; and be-
cause the positive battery (B1) has a
slightly higher discharge rate than the
negative one (B2)—about 12mA versus
10mA—than LED3 indicates satisfac-
tory charge of both batteries.

Note that the current through LED3
¢ contributes to the positive load current;
therefore it is “free.” Also, its bright-
ness varies with |

charge level,
serving as a “fuel

gauge.”
USING

1kHz SQUARE WAVE
THROUGH +3dB/OCTAVE
SLOPE CIRCUIT

Cc4
3N3

RS
1K2

(20.5dB, 10Hz - 25kHz)
SB-2581-07

-3dB/OCT. IMPEDANCE NETWORK

PARTS LIST (cont.)

H2, H6, H7 H11 2-pin male header Molex WM4000

H3 9-pin male header Molex WM4007

H9 4-pin male header Molex WM4002

H10 6-pin male header Molex WM4004

(Headers, shells and terminal pins are available
from Mouser, Digi-Key, and others.)
N DPDT miniature toggle switch Digi-Key (Carling) 432-1149
S2 Rotary switch, 2-pole, 6-positions,
break-before-make Mouser (Lorin) 105-14572

Enclosure, 8 x 5 x 3"

Sescom MC-6A

Circuit board

Front panel Metalphoto of Cincinnati
Stick-on label for rear panel TDL M121R
(3) knobs Mouser (Eagle Plastics) 45KNO17

Panel mount 5mm fuse holder

Mouser (Littlefuse) 576-03455LS1H

5mm fuse, 0.25A

Digi-Key (Wickmann) WK1035

(2) battery holders

Mouser (Keystone) 534-1295

(2) battery retaining clips TDL M401BRC
(4) aluminum pop rivets, 1/8"dia x 1/8"grip

(to attach battery holders to rear panel)
(2) 4-40 x 5/16" machine screws Mouser H343
(4) 4-40 x 5/8" machine screws Mouser H348
(2) #4 lock washers Mouser H236
(6) 4-40 hex nuts Mouser H216

(4) 3/8"long nylon spacers, tapped 4-40

Mouser (Eagle Plastics) 561-.4.375

(4) Stick-on plastic feet for enclosure bottom

Mouser (3M) 517-SJ-56023BK

(13') #24 AWG stranded wire

(2) 9V rechargeable NiCd batteries

JDR NB9V or equal

Wall DC power supply, 24V DC at 100mA

Mouser 412-124013
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THE SOUND
STROBE

of transient and
tonal reproduc-
tion characteris-
tics, but first you
must know what

the pulses should
sound like. The |
short answer is
“as sharp, spa- :
tially focused, :

and non-tonal
(uncolored) as
possible.” Think
of hearing an
electric spark—

there’s no tonal- :

ity, but an imme-

within
from across the
room. It’s so pre-
cisely focused
that you instinc-
tively jump to
look for it.

planar mag-

netics, or small :
cones, can come
close to this :

www.audioXpress.com

. precision. Many multi-way speakers
- fall short, and the Sound Strobe pulses
teries is used. Note the connection of
LED3 differentially across regulator U3,
biased by R39 to glow only with suf-

are heard spread out in time and space.
Admittedly this is unfair; we listen to
music, not electronic pulses (except
for synthesizers); and (at least acous-
tic) music doesn't have transients nearly
as sharp as electronic impulses. But if
you aren't completely satisfied with your
speakers (present or contemplated), then
these test pulses can help you diagnose
and improve their sonic fidelity.

The longer answer to knowing what
to listen for is this: I strongly recom-
mend playing all six pulses on the very
best speakers available, from friends,
willing retailers, and so on. I also rec-
ommend good headphones, with their
excellent time coherence. Of course,
their lack of room acoustics makes for

: an unfair comparison with speakers;
- however, the pulses’ sharp transient na-
The pulses pro-
vided can be !
very revealing §

ture, coupled with the Haas (prece-
dence) effect, allows you to distinguish
a speaker’s direct output from the room
reverberation.

It’s also informative to listen to the
pulses on a wide variety of speakers,
from the best to the worst available.
Correlating the pulse sound with music
will then build up an “experience base”
of various transient, focus, and tonal
anomalies. Then you can use the repeat-
able high-resolution pulses to quickly
identify problem areas by direct listen-
ing (unlike trying to interpret electronic
measurements), and without the im-
mense variability of musical sounds.

Of course, the goal is to reproduce
this musical variety with the utmost

clarity and fidelity. With a modest “ex-

perience base,” the Sound Strobe can be
diate “Snap!”that
you can locate to
inches !

a useful tool for that goal. Plus, it’s fun
to experiment with—you’ll hear a very
intriguing array of speaker and room
(distinguishable) pulse-response sounds
that can directly relate to the reproduc-
tion of music.

I'd like to thank Ron Tipton (info@
tdl-tech.com) for his excellent packaging,

© board layout, and finetuning for produc-

The best full-
range speakers, :
electrostatics, |
| sembled units from Old Colony Sound Lab, PO

tion. aX
The Sound Strobe is available in kit or as-

Box 876, Peterborough, NH 03458, 8§88-924~

9465, e-mail: custserv@audioXpress.com
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