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FERIODICAL FOR HE LOUDSFEAKER INDUSTRY

@ Test Bench

Scan-Speak

Discovery Drivers
By Vance Dickason

his month Scan-Speak sent a couple of high-end home
audio drivers from their relatively new Discovery lincup:
a 1" wide surround silk dome tweeter, the D2604/833000,
and a 10" aluminum cone subwoofer, the 26W/4558T00.

D2604/833000

Scan-Speak has been back on their own for a couple of years
now and doing well as an independent business entity now
that they are no longera part of DST or Tymphany. Founded
in 1970, Scan-Spca]c 1s suill wor]cing out of the same address
in Videback, Denmark, and with the same “no compmmisc”
philosophy that was always a part of the company’s mission.
One of the latest efforts for Scan-Speak was to develop a
new high-quality line of more competitively priced OEM
product, dubbed Discovery. The D2604/833000 is the latest
tweeter offering from the Discovery line and features a large
surround 17 diameter silk dome, a low 475Hz resonance,
CRT shiclding, a scparate rear chamber, a ferritc magnet
motor, an Injection-molded faceplate with a five-point
mounting configuration, voice coil wound with copper-clad
aluminum wire, and gold-plated terminals.

| began testing the D2604/833000 silk dome (Photo 1)
b)= genecrating a stcppcd sine wave impedance plot using the
LinearX LMS analyzcr. The result of the LMS 300-point
impedance sine wave sweep is given in Fig. 7. The tweeter
resonance is 426Hz, somewhar lower than the factory spec.
Minimum impcd.ancc for this tweerer is 3.20) ar 2.4kHz
with a measured Re= 3.002.

After comp|cring the impcds.ncc measurements, | recess-
mounted the Scan-Speak tweeter in a small enclosure that
had a baffle area of about 12 % 7" and measured the on- and
off-axis Frcqucncy response at 2.83V/1m. Figure 2 dcpicts
the on-axis response. Frequency response for the D2604
dome is a very flat £1.75 from 890Hz-16kHz with the
response extending to 25kHz. Figure 3 gives the on- and
off-axis responsc for the Scan-Speak wide surround silk dome
tweeter. Off-axis the device is -4.5dB down ar 10kHz from

PHOTO 1: The D2604,/833000 silk dome
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FIGURE 1: Scan-Speak D2604,/833000 free-air impadance plot.
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FIGURE 2: Scan-Speak D2604,/833000 on-axis responsa.
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FIGURE 3: Scan-Speak D2604,/833000 horizontal on- and off-axis fre-
guency response (A = 0% B = 16%; € = 30 D = 457).
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HEURE 4: Scan-Speak D2604,/833000 normalized on- and off-axis fre-
guency response (A = 0% B = 16%; C = 30°; D = 45°).
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the on-axis responsc with respect to the 307 off-axis curve
and -7.2dB at 45° off-axis, again with respect to the on-axis
response. Figure 4 illustrates the normalized version of
Fig. 3. In terms of productinn consistency, the ma-samplc
SPL comparison is depicted in Fig. 5, indicating the two
samples were well matched with some minor varation in the
3-7.5kHz region.

Next, I used the Listen Inc. SoundCheck analyzer and
SCM microphone to measure the impulse responsc with the
tweeter recess-mounted. Importing this data in the Listen
Inc. SoundMap software produced the cumulative spectral
dccn}r plat (waterfall) shown in Fig. 6 While there are no
major resonances indicated in this plot, it is very difficult to
correlate |ong d:ca}-' rcsonances with mbjcctivc pcrforma.noc.
Figure 7 gives the Short Time Fourier Transform (STFT)
displayed as a surface plot. Last, [ sct the 1m SPL to 94dB
(5.8V), and the sweep range to 2kHz-20kHz and measured
the 2nd and 3rd harmonic distortion ar 10cm, dcpictcd in
Fig. 8 This shows the rclationship between 2nd and 3rd
harmonic distortion; however, corrclation to subjective pref-
erence based on THD is not well established.

For those of you who have not used this format tweeter
in a system, it's a great design and onc of my favorites. All of
the various incarnations | have designed into systems have
sounded very good. and given the qualit}' and craftsmanship
alwa}'s exhibited b}r S-ca.n—Spcalc. this is a great addition to

their new Discovery line.

26W/4558T00

The new Scan—Spcalc 26W/4558T00 subwoofer (Photo 2)
is built on an cight-spoke proprictary cast aluminum frame,
which includes cight 33mm x 20mm “windows” below the
spider mounting shelf for cooling. Scan-Speak obviously spent
a lot of time designing the cone for this woofer. The material
used for this cone is a thick black flat profile anodized alumi-
num that has the outside perimeter of the cone turned down
to st cn the edge to prevent flexing, However, even more
interesting Is that the conc has a 5" articulation that forms a
1/16" rib that is in just about the same place that the dust
cap attaches on the front side of the cone, which should add
considerable stiffness. There are also :lght sllghﬂ}r DHGI:Lg Lg"

* 3/8" holes intended to vent air out of the area beneath the

dust cap. The dust cap is a 5" diameter convex type made
from a black coated fiberglass/paper sandwich.

vaiding ccmpliancr: for this woofer is a Fairl}' wide

(30mm) black NBR surround and a black 6" diameter flat

PHOTO 2: The Scan-Speak
26W /4558T00 subwoofer
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FIGURE 5: Scan-Speak D2604,/833000 two-sample SPL comparison.
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FIGURE 6: Scan-Speak D2604,/833000 SoundCheck CSD watarfall plot.
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FIGURE 7: Scan-Spaak D2604/833000 SoundCheck STFT surface intansity plot.
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FIGURE 8: Scan-Speak D2604,/833000 SoundCheck distortion plats.
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FIGURE 9: Scan-Spaak 26W/4558T00 free-air impedance plot.
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FIGURE 10: Scan-Speak 26W /455800 computer box simulations (A = sealed
at 2.83V: B = vented at 2.83V; C = sealed at 36V; D = vented at 40V).
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FIGURE 1: Group delay curves for the 2.83V curves in Fig. 10.

Excursion vs Freq
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HEGURE 12: Cone excursion carves for the 36/40V curves in Fig. 10.
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TABLE 1: Scan-Speak 26W/4558T00 Subwoofer

T5L model LTD model Factory
sample 1 sample 2 sample 1 sample 2
Eﬂ: 22.1Hz 21.0Hz  212Hz  2L1Hz  20Hz
2.51 251 2.51 251 25
5d 0.0340 0.0340 0.0340 0.0340 0.0352
I]H'S 6.17 5.00 5.05 6.13 5.50
uES 0.38 0.38 0.35 0.38 0.29
uTS 0.36 036 0.35 0.36 0.28
vﬁ.ﬂ 83.3 ltr 85.2 Itr 04.7 ltr 02.2 ltr 104 ltr

m.sﬁ 85.7dB 85.6dB 85.3dB &5.4dB &0dB
12.5mm 12.5mm 12.5mm 12.5m 12.5mm

Force factor Bl (X)
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HEGURE 13: Klippel Analyzer Bl (X} eurve for the Scan-$peak
26W /4558 T00.
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HGURE 14: Klippel Analyzer Bl symmetry ranpe enrve for the Scan-
Speak 26W/4558T0D.
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FIGURE 15: Klippel Analyzer machanical stiffness of suspensien Kms (X)
curve for tho Scan-Speak 26W/4658T00.
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MNomex spider. It also includes flat Litz wire sewn into the
spider and terminates to a pair of gold-plated terminals.
While not connecred to a terminal (thisisa slngfc voice coil
subwoofcr), there is another pair of Litz wircs scwn into the
opposite side of the spi&cr.

The motor system for the 26W is composed of a stacked
pair of 147mm diameter and 18mm thick ferrice magnets.
These are sandwiched berween an 8mm front pIatc and a
9mm back plate with a 10mm bump out.

I commenced testing the Scan-—Spcai{ 107 26W subwoof-
cr using the LincarXl LMS analyzer and VIBox to produce
both mltagc and admittance (current) curves with the driver
clamped to a rigid test fixture in frec-air ac 1V, 3V, 6V, 10V,
15V, and 20V The owebe 550-point st:ppcd sine wave
sweeps for cach 26W sample were post-processed and the
mitagc curves divided 1}}? the current curves (admittance) to
pmducc impcda.ﬂcc curves, phase added using LMS caleu-
lation method, and, a.h:rn.g with the accompanying voftﬂ.gc
CUIVES, up]iaadni to the LEAP 5 Enclosure Shcrp software.
Besides the LEAP 5 LTD model results, T additionally
Pmduccci a LEAP 4 TSL model set of parameters using
just the 1V frec-air curves. The final data, which includes
the mu_iﬂpfc mltagc i.mpcda_ncc curves for the LTD model
(scc Fig. 9 for the 1V frec-air impedance curve) and the 1V
Impcdarm: curve for the TSL model, were selected and the
parameters created in order to pcrﬁ:rrm the compurer box
simulations. Table T compares the LEAP 5 LTD and TSL
data and factm}r parameters for both 26%W sampfcs.

LEAP parameter calculation results for the 26W were rea-
snﬂably close to the ﬁu:tor}r data, a.iti'mugh my data showed
a lower sensitivity. Following my usual protocol, I proceeded
setting up computer enclosure simulations using the LEAP
LTD parameters for Sample 1. I set up two box simulations,
one sealed and one vented. For the closed box simulation I
used a 1.0fZ enclosure with 50% ﬁbcrgia,ss fill material, and
for the vented box, a I.?ﬁj QB:,*r type vented ai'lgnmcnt with
15% ﬁbc.rgfass fill marterial and tuned to 24Hz.

Figure 10 illustrates the results for the Scan-Speak 26W
subwoofer in the sealed and vented boxes ar 2,83V and at
a voltage level high enough to increase cone excursion to
¥max + 15% (14.4mm for the 26W). This }r[cldoc[ a F3
= 40Hz with a box/driver Qtc of 0.67 for the 1.0ft> scaled
enclosure and —3dB = 33.5Hz for the 1.7f vented simula-
tion. Incrca.sin.g the 'mitagc input to the simulations until
the maximum linear cone excursion was reached resulted
in 111.2dB at 40V for the sealed enclosure simulation and
106dB with an 16V input level for the larger vented box
(see Figs. T1 and 12 for the 2.83V group cha}r curves and
the 36/40V excursion curves),

Klippel analysis for the Scan-Speak 10" subwoofer pro-
duced the BI(X), Kms(X) and Bl and Kms symmetry range
pfnts given in Figs. 13-16. The BlX) curve for the 26W
(Fig. 13) is very broad and rcasonabl}r s:].fmmct:ic:ﬂ, t}fplml
of high Xmax drivers. Looking at the Bl Symmetry plot (Fig.
14), this curve shows a coil forward (coil out) offset thar
gocs from 2.8mm at rest to about 2.3mm of excursion at
the ph}rsical Hmax position. Because it stays fs.'lrfy constant
throughout the operating range, this is likely a physical off-



sct. Figures 15 and 16 give the Kms(X) and Kms symme-
try range curves for the Scan-Speak 26W. The Kms(X) curve
(Fig. 15) is also as moderatcly symmetrical as the Bl curve,
and likewise has a coil-our offset. In the Kms symmetry range
curve in Fig. 76, the coil-our offset is 4.4mm at rest decreas-
ing to about 3mm at the physical Xmax position. From the
disp}ammcnt llmiting numbers calculared by the Kﬁppci
analyzer for the 26W, the XBl @ 70% is Bl = 12.6mm and
for XC @ 50% Cms the minimum was 13.2mm, which
means that for the 26W woofcr, Bl was the limiting factor for
the pr:suihc& 20% distortion limit. This occurs at just about
the physical Xmax of the driver, so not bad.

Figure 17 gives the inductance curves LX) for the 26W.
The curve llustrates a &ccrcasing inductance as the coil
moves inward, the result of the aluminum shorting slecve in
this motor system. Voice coil inductance varies only about
0.16mH from Xmax in to Xmax out (0.43mH to 0.59mH),
which is very good given the amount of wire in the voice coil.

Even though the 26W is a subwoofcr and could likely |

be used with a platc amp limiting its u cxtension to
100Hz, this 10" driver could also find application in three-
way designs. Given that, | mounted the 26W/4558T00
subwooter in an enclosure which had a 17" x 8" baffle and
was filled with damping material (foam) and then measured

the DUT on- and off-axis from 300Hz o 20kHz f'rcqucnqr

responsc at 2.83V/Im using a 100 point gated sinc wave
sweep. Figure 18 gives the 26W's on-axis responsc display-
ing a very smooth rising response to abour 600Hz, followed
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FIGURE 16: Klippel Analyzer Kms symmetry range enrve for the Scan-
Speak 26W/4568T00.
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FIGURE 17: Klippal Analyzer L{X) carva for the Scan-Spaak 26W /45568T00.
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FGURE 18: Scan-Speak 26W /4558700 on-axis frequancy response.
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FIGURE 19: Scan-Spoak 26W /4558700 on- and off-axiz frequency response.
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FIGURE 20: Scan-Speak 26W/4558T00 twe-sample SPL comparisen.
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FIGURE 21: Scan-Speak 26W/4558T00 SoundCheck distortion plots.
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by a 6dB drop in SPL to abour 1.8kHz, followed by the start
of the aluminum breakup mode centered on about 2.8kHz.
Figure 79 has the on- and off-axis FI‘qu.ICI'Iq," ICSPONsc at 0
15°, 30°, and 45°. With respect to the on-axis curve, -3dB at
30° occurs atr 1.0kHz, so a cross point anywhere below that
frequency should be fine. It certainly would be possible wo
match it to a ribbon driver in a two-way at that frequency,
but a more likely configuration would be combining the 26W
with a 5.25" midrange and a 1" dome. The last SPL measure-
ment is shown in Fig. 20 and gives the two-samplc SPL
comparisons for the 107 Sca.n—Spcak driver, shcrwing a close
matchup within the relevant operating range of the woofer.
For the last group of tests, | employed the Listen Inc
SoundCheck anal}rz.cr {courtcs],' of Listen Inc.) and SCM
microphone to measure distortion and generate time frequency
plots. Setting up for the distortion measurement consisted
of mounting the woofer nigidly in frec-air, sctting the SPL
sct to 94dB ar Im using a noisc stimulus (SoundCheck has
a software generator and SPL meter as two of its urilities),
and then measuring the distortion with the Listen Inc. SCM
microphone placed 10cm from the dust cap. This produced
the distortion curves shown in Fig. 27. Last, | cmploycd the
SoundCheck analyzer to get a 2.83V/1m impulsc response for
this driver and imported the data into Listen Inc.s SoundMap
Time/Frequency software. The resulting C5D waterfall plot
is given in Fig. 22 and the Wigﬂ:r—Vﬂk |cga.rlﬂ1mic surface
map (for its better low-frequency performance) plot in Fig.
23. Looking over all the data presented, this is a very well
designed driver, and another good one from Scan-Speak. For
more information on these and the other new Scan-Speak driv-

crs, visit the Scan-Speak website at www.scan-speak.dk.  VC
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FIGURE 22: Scan-Speak 26W/4558T00 SoundCheck CSD watarfall plot.

W

By
By
e
T k]
By
oy T
— -
S
ﬂ“"-:,_ 1} _r_q::.h.. J-Jl-
o
™) _p.n""‘ . T

FIGURE 23: Scan-Speak 26W/4558T00 SoundChack Wignar-Villa plat.



