@ Test Bench

Another Look at Scan-Speak’s
12MU/473100

by Vance Dickason

had begun testing the Scan-Speak 12MU/4731T00 (see

Photo 1), when T recalled thar this driver had been tested pre-
viously. Looking through the Vidce Coél archives, [ found that |
had characterized the Scan 12MU in the July 2009 issue, Rather
than put this back on the shelf, T thought thar readers might
find ir interesting to not only take another look a this very good
sounding high-end midrange again, but to also compare current
production with the data tken nearly two years ago. Knowing
the emphasis on quality and quality control thar Sean purs into
its production, | expected the dara to tum out very dose, which
indeed it did.

As part of S(at]—Spmk’s Huminatar series of the drivers, the
[2MU s built on the same grear looking frame as the other
INluminator woofers, with the same, but scaled down, underhung
{gap heighr is 13 mm, with a 6-mm voice coil height) neodymi-
um ring magner moror structure (see Photo 2). Like the woofer
motor, the front plare is shaped to “guide” the backside airflow
around the motor. Tn terms of features, the 12MU uses 2 single
layer uncoared curvilinear embossed paper cone as opposed ta the
owo-layer embossed cone emploved for the 15WU and 18WU
woofers. I am going to assume that the embossing on the 12MU
cone is more cosmctic than funcrional and is intended o match
the “look™ of the llluminator woofers. ‘The uncoated paper dust
cap is also embossed o complete the cosmetic appearance of the
1ZMU. Orther fearures include a flat-clach spider and a coated-
foam surround (Mmd tor chis driver is only 5.2 grams), copper
shordng ring, and lead wires that are terminated to gold-plated
terminals.

Testing commenced with the driver clamped o a rigid rest fix-
ture in free-air, with voleage and current sweeps taken ar 0.3V, 1V,
3V, 6V, and 10 V. The 10 V proved 1o be somewhat non-linear
and was not used, but it was close, which is amazing for a 4" driver.
The remaining eight 550-poine stepped sine wave sweeps for each
12MU midrange sample were post-processed. The volage curves
were divided by the current curves (admittance) to create imped-
ance curves, phase added using [MS calculation method, and
along with the accompanying voltage curves, saved o the LEAP 5
Endosure Shop software. In addidon to the LEAP 5 LTD model
results, T also creared a LEAP 4 TSI model ser of parameters using
just the 1-V free-air curves, The final data set, which includes the
muldple voltage impedance curves for the I'TD) model and the
1V impedance curve for the TSI model (sec Figure 1 for the
[-V free-air impedance curve), were selected and the paramerers
created in order w perform the compurer box simulations.
Table 1 compares the TEAP 5 TTD and TSI data and lactory
parameters for both of Scan-Speak 4" samples measured for this
issue. Table 2 gives the data for the pair measured in July 2009,

As T expected, the Scan daa was very consistent from 2009 and

2012, with about the same variation bewween LEAP parameter
calculation results for the Scan 12MU mid and the factory dara.
As before, the I's/Cr rarios are reasonably close ro the Scan-Speak
ﬁc‘[t)r}‘ dara. Given this, 1 set up computer enclosure simulations
using the LEAP LTD parameters for Sample 1, the same sealed
box volumes used in the July 2009 report. For the first closed box
simulation 1 used 1 38ci enclosure with 50% fiberglass All mare-
rial, and for the second sealed box, a larger volume of 62¢i Qb3
also with 50% fiberglass fill material.

Figure 2 displays the results for the 12MU/4731100 in the

Photo 2: The 12MU is built with a neadymium ring magnet motor
structure

Impedance vs Freq

Figure 1: Scan-Speak 12MU/4731T00 free-air impedance plot
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15L model LTD model Factory

sample 1 | sample 2 | sample 1 | sample 2
Fs 79.4Hz | 66.2Hz | 74.5Hz | 625 Hz | 64 Hz
Revic 3.11 3.03 3.11 3.03 3.1
Sd 0.0057 | 0.0057 0.0057 0.0057 0.0058
Oms 4.18 3.87 3.48 3.32 1.64
Qes 0,37 0.20 0.30 0.27 0.26
Qts 0.34 0.28 0.28 0.25 0.24
Vas 3.4 tr 4.9 ltr 3.9 ltr 5.6 ltr 5.4 It
SPL283V | 885d8 | 85.6d8 | 89.0dB | 88.9dB | 90¢B
K, 35mm | 35mm | 35mm | 35mm | 3.5 mm

Table 1: Scan-Speak 12MU/4731T00 midrange, tested Mareh 2012

151 model LTD model Factory
sample 1 | sample 2 | sample 1 | sample 2

Fs 753 Hz | 76.5Hz | 73.2Hz | 747 Hz | 64 Hz
Reve 3.04 2.91 3.04 2.91 3.1
5d 0,0057 | 0.0057 0.0057 0.0057 0.0058
Qms 3.98 3.98 3.13 3.53 3.64
{les 0.34 0.31 0.30 0.30 0.26
Ots 0.31 0.31 0.27 0.27 0.24
Vas 3.6 ltr 3.4 lr 3.8 Iy 3.7 ltr 5.4 lir
SPL2.83V | 88.4d8 |886d8 |as7dB | 83.9dB |9ndB
Hrmax 35mm | 35mm | 35mm | 35mm | 3.5mm

Table 2: Scan-Speak 1ZMU/4731T00 midrange, tested July 2009
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Figure 2: Scan-Speak 12MU/4731T00 computer box simulations
{hlack solid = sealed 1 @ 2.83 V: blue dash = sealed 2 8 2,83 V:
black solid = sealed 1 B 25 V, blue dash = sealed 2 £ 18 V)
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two sealed boxes at 2.83 V and at a voltage level sufficienty high
enough to increase cone excursion to Xmax + 15% (4 mm for the
12MU). This resuled in a T3 = 181 Hz with a box/driver Qrc of
0.67 for the 38 ci design and a -3 dB = 156 Hz with a Qe = 0.57
for the 62 ci simulation. The July 2009 results were close to the
same [3/Qtc with a '3 = 171 Hz with a box/driver Qre of 0,70
for the 38-di desiym and 2 —3 dB = 150 Hz with a Qre = 0.60 for
the 62-ci simulation,

Increasing the voltage inpur to the simulations uniil che masirmum
linear cone excursion was reached generated 110 dB ac 25 V for the
sealed-enclosure simulation and 106 dB with an 18-V input level
for the larger closed box (sce Figure 3 and Figure 4 for the 2.83-V
group delay curves and the 25/19-V excursion curves). Ohviously,
the 12MU, as with any midrange, will be used in conjunction with
a band-pass filecr network, but this information can help locate an
appropriate crossover frequency. It is often difficulr o locate the
high-pass section of a band-pass filter within one octave or less of the
resonance of a midrange device and sometimes requires and LCR
conjugate circuit to prevent the dircuir interaction,

Klippel analysis for the Scan 12MU midrange produced the
BI(X), Kmns(X) and Bl and Kms Symmetry Range plots given in
Figures 5 to 8. The BI(X) curve for the 12MU (see Figure 5)
is moderately broad and very symmetrical, which is more like a
woofer than a midrenge. Looking at the Bl symmerry range curve
in Figure 6, there is a (1.5-mm rearward (coil-in) offset that goes
to 00 mm at the physical Xmax posirion (3.5 mm for the 12MU).
Figure 7 and Figure 8 give the Kms(X) and Kms symmetry range
curves for the12MU. The Kms(X) curve also is very symmetrical.
Hawever since the application is as a midrange that will always
have a band-pass filter, excursion will be limited, regardless of
how goad the Klippel data for this driver looks. Even considering
this, the forward coil-our offser ar rest is anly 1.5 mm resolving to
0 mm ar abour 3 mm of mavel. Displacement limiting numbers
calculated by the Klippel analyzer for the Scan midrange were
XBl @ 82% Bl = 6.1 mm and for XC @ 75% Cms minimum
was 4.8 mm, which means that for this 4" mid, the compliance
is the most limiting factor for prescribed distortion level of 10%.
Regardless, it is still significant that both XBl and XC numbers
occur bevond the physical Xmax. The 12MU may be offered as a
midrange, bur its really not so bad as a woofer! Figure 9 gives the
inductance curves Le(X) for the 12MU/4731T00, which shows
a very small 0.15-mH inductance change across the operaring
range, again due o the copper shorting ring and overall moror
construction.

With the Klippel testing finalized, I mounted the 12MU
driver in an enclosure which had a 15" x 3" batfle filled with
foarn damping material and proceeded to measure the driver
frequency response both on- and off-axis from 300 Hz o 40
kI'z ar 2.83 V/1 m using a 100-point gated sinc wave sweep.
Figure 10 depicts the 12MUs on-axis response displaying a
smooth rising response to about 1 kHz, flattening out above that
frequency. Tigure 11 compares the April 2012 on-axis curve to
the July 2009 version. I'hese rwo curves are very close, bur if any-
thing, Scan has improved the response by eliminacing the 5.3-Hz
peak that was in the previous wst.

Figure 12 shows the on- and off-axis frequency response ar 07,
15% 30 and 45°. The -3 dB ar 30°, with respect to the on-axis
curve, ovcurs at 4 kHz, so a 4- o 5-kHe crossover [requency
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' Figure 4: Cone excursion curves for the 25/18-V curves in | Figure 5: Klippel Analyzer BI (X} curve for the Scan-Speal
Figure 2 j 12MMU /4731700
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| Figure 11: Scan-Speak 12ZMU/4731T00 on-axis frequency response |
: comparison of February 2012 sample 1o July 2009 sample |
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Figure 12: Scan-Speak 12ZMU/47317T00 on- and off-frequancy
response
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Figure 13: Scan-Speak 12MU/4731T00 two-sample comparison
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Figure 15: Scan-Speak 12MU /4731700 SoundCheck CSD water-
Fall plot

Figure 16: Scan-Speak 12MU/4731T00 SoundCheck Wigner-Ville
plot
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would be appropriace for this driver. And finally, Figure 13 gives
the rwo-sample SPL comparisons for the 4" Scan-Speak midrange
driver, shawing a goad march within 1 dB or less thraughous the
()P\‘.‘fl‘lmug ﬁiﬂgﬁ.

For the last body of testing on the Scan-Speak 12MU midrange,
Tused the Listen, Inc. SoundCheck analyzer {(courtesy of Listen,
Inc) and the SCM microphone and power supply to measure
distortion and generate dime-frequency plots. Setting up for the
distortion measurement consisted of mounting the woofer rigidly
in free-air, and the SPLser w0 94 dB ac | m (4.8 V) using a noise
stimulus (SoundCheck has a software generator and SPL meter
as two of irs urilitics), and then the distortion measured with the
SCM microphone placed [0 cm from the phase plug. This pro-
duced the distortion curves shown in Figure 14.

For the Jast test on the Scan 12MU, T used the SoundCheck
analyzer to gera 2.83 V/1 m impulse response for this driver and
imported the data into Listen, Inc.s SoundMap Time/Frequency
software. The resuling CSD waterfall plot is given in Figure 15
and the Wigner-Ville (for its berter low-frequency performance)
plot in Figure 16.

Whart atwacts high-nd loudspeaker manufacturers to Scan-
Speak products is not only their musical sound quality: bur the
averall precision and consistency thar goes along with Scan’s
manufacruring culture. It was fun to exarnine this driver, compare
it with data T ook nearly two vears previously, and end up with
the resules T expeered. For more informarion, visic the Sca n-Speak
website at www.scan-speak.dl,




