Scan-Speak’s 15M/4624G00

Moving on to the 5.25-diameter 15M/4624G00, this
driver represents the mid-range addition to the relatively recent
and cost-efficient Scan-Speak Discovery line (sec Photo 3).
Small-diameter mid-range drivers used in three-way designs
have always been an important product for Scan-Speak. The

Figare 16: Airberne RT-4101 SeundMap STFT plot

15M is built on a proprictary six-spoke cast
aluminum frame that minimizes reflections
off the frame back into the cone. Significant
cooling is provided by six 23 x 6 mm “win-
dows” below the spider mounting shelf that
enable air to flow across the frontplate and
around the voice coil on forward excursions.
Powering this 5.25" device is a conventional
15-mm thick 85-mm diameter ferrite mag-
net, sandwichad between the polished frone-
plate and rear T-yoke. The T-yoke also has
a 7-mm diameter pole vent. Other features
include 2 NRSC fiber glass curvilinear cone
with a light damping coating on the back,
rubber coated 17-diameter phase attached
to the pole piece, a very low-damping black
foam surround, 3™-diameter black flat cloth
spider, 1" (25 mm) diameter voice coil (alu-
minum former wound with round copper
wire), an aluminum shorting ring (Faraday

Shield), and gold-plated terminals.
Testing commenced with the driver
clamped © a rigid toest fixture in free-air,
voltage, and current sweeps taken at 03V, 1V, 3V,and 6 V.
Since this is a small diameter driver with the short Xmax of a
mid-range (1.5 mm), I was surprised that the 6-V data was not
too nonlinear for LEAP 5 to curve fit. The cight 550-point
stepped sine wave sweeps for each 15M mid-range sample were
post-processed and the voltage curves were divided by the cur-
rent curves (admittance) to create impedance curves. The phase
was added using the LMS hyperbolic phase calculation method
and, along with the accompanying voltage curves, uploaded to
the LEAP 5 Enclosure Shop software. In addition to the LEAP
5 LTD modd results, I also created a LEAP 4 TSL model set
of parameters using just the 1-V frec-air curves. The final data
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‘Figure 16: Scan-Speak 15M/4524C00 free-air impedance plot




set, which includes the multiple voltape impedance curves for
the LT model (sec Figure 16 for the 1-V frec-air impedance
curve) and the 1-V impedance curve for the TSL model, were
selected and the parameters were created o perform the com-
puter box simulations. Table 1 compares the LEAP 5 LITD
and TSL data 2nd factory parameters for both of Scan-Speak
47 samples.

Unfortunately, the LEAP parameter caloulation results for
the Scan 15M mid-range didnt correlate wdl with the factory
data, with the factory data having a significantly higher Fs, a
lower Vas, and higher sensitivity. I've found that published data
isnt always updated throughout production, so sometimes this
happens. Given the overall levd of enginecring intcgrity with
Scan-Speak, I'm not too concemed about this. That said, 1
proceeded to sct up computer endlosure simulations using the
LEAP LTD parameters for Sample 1. | programmed in two
sealed enclosures, one Butterworth and one Bessel response.
For the first closed-box Butterworth simulation, [ used 2 1316
enclosure with 30% fiberplass fill material, and for the second
sealed box, a larger volume of 238 with the same 50% fiber-
glass fill material.

Fgure 17 displays the resuls for the Scan-Speak
13M/4624G00 in the two sealed boxes at 283 Voand at a
voltape level sufficiently high enough to increase cone excus-
sion to Xmax + 15% (1.7 mm for the 13M). This resulted in
a F3 = 144 Hz with a box/driver Qe of 0,63 for the 1314
closed box design and 2 -3 dB = 117 Hz and a Qrc = 0.35 for
the 238-ci sealed box simulation. | conducted the two sealed

T5L model LTD model Factory
sample 1 | sample 2 | sample 1 | smple 2
Fs B05Hz | 753 Hz | 77.2Hr [ 724 Hz | 100 Hz
Rt 114 114 114 314 12
S 0.0080 | 00080 | DuDoE0 [ UD0S0 | 0.0080
m= E.A3 55T 5.67 603 5.62
Jes 0.38 034 04D 038 04T
(Ot 0.3& 033 038 037 0.43
¥as BT b6 Er 6.3 fir 7.2 br 17 lir
SPL2E3V |0.8dd | YL.OdE |90.4dE | 903 dE | 924 dB
Emax 1imm |15mm | 15mm | 15mm | 15mm
Table 1: Sean-Speak 16M/4624500 midrange driver
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Figare T': Scan-Speak’s 16M/4E24G00 computer bex simulatiens
(black =solid = sealed 1 B 2.83 V; blve dash = sealed 2 B ZB3 V;
black solid = s=aled 1 B 7 V; blee dash = sealed 2 B E V)

simulations because the Butterworth enclosure was almost too
small o be practical, plus making the enclosure larger lowers
the resonance enough to make designing a high-pass network
less of a problem.

Increasing the voltage input to the simulations until the maxi-
mum linear cone excursion was rached penerated a surprising

ifor 2 mid-range with no high-pass filter) 102 dB &t 7 V for
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Figure 18: Growp delay curves for the 2.83Y curves in Figurs 17
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Figure 18: Cone eceursion eurves for the 7,5V eurves in Figure 17
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Figare 20: Kiippel anzlyzer Bl (X} curve for the Scan-Speak
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Figure 21: Klippel analyzer Bl symmetry range corve for the
Sean-Speak T6M, 2624500
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the smaller sealed endosure simulation and 98.5 dB with a 5-V
input level for the larper sealed endosure. See Figure 18 and
Fgure 19 for the 2.83-V group delay curves and the 7/5-V
excursion curves. Very rezssonable performance for a 5.25" mid-
range piven this was “wide open” without the high-pass filter
that will slways be used with this product.

Klippd analysis for the Scan 15M mid-range driver produced
the BIX), Kms(X), Bl, and Kms symmetry range plots given in
Fgures 20-23. The BI(X) curve for the 15M (sec Figure 20)
is somewhat narrow and symmetrical, typical of short Xmax
drivers, with a trivial coil-out (ouwtward) offser. Looking at the
Bl symmetry range curve in Figare 21, there is a (L4-mm coil-
out (forward) offset that goes to 0.3 mm at the physical Xmax
position (1.5 mm for the 15M), so very nice. Figure 22 and
Fgure 23 give the Kms(X) and Kms symmetry range curves
for the 5.25" mid-range. The Kms(X) curve is even more
symmetrical. Figure 23 shows 2 0.15-mm coil-out offset at the

rest position that decreases to 0.09 mm at the physical Xmax
of the driver. Displacement-limiting numbers calculated by the
Klippd analyzer for the Scan-Speak mid-range were XBl @ 82%
Bl = 2.3 mm and for XC @ 75% Cms minimum was 3.6 mm,
which means that for this 3.25" mid-range driver, the Bl offset is
the most limiting factor for a prescribed distortion level of 10%,
but both numbers are significantly beyond Xmax

Figure 24 gives the inductance curves L{X) for the
15614624500, which shows the inductance decrezses as voice
coil travels inward covering more of the pole piece, typical of 2
driver with a shorting ring installed—it is aluminum in the case
of the 15M mid-range. The inductance swing from Xmax for-
ward to Xmae rearward is about 0.16-w0-0.17-mH inductance,
which is excellent.

With the Klippe testing complete, 1 mounted the 15M
midrange in an enclosure that had a 157 « 3" baffle filled with
foam damping material and proceeded to measure the driver

Sifness of susperson Fmes (X
O iy

- —_—
B o T o fipse Hp o 0 s B ey

i"“ \
EI.I-

Al A 0 bl S
ol F{= il ml rix

Figure 22: Klippel analyzer mechanizal stiffness of sezpension
Kms {X] curve for the Scan-Speak 16M 4624500
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Figure 23: Klippel analyzer Kms symmetry ramge curve for the
Scan-Speak 16M, 3624500
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Figure 24: Klippel analyzer Le[X} corve for the Scan-Speak
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Figure 26: Sean-Speak 16M/4624E00 en-axis frequency

Fipure 26: Scan-Speak T6M/4624E00 on- and off-axis freqeency
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Figare 77 Sean-Spaak M)/ 852400 wo-sample SPL comparison
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Figure 28: Sean-Speak 16M,/4624C00 SoumdCheck distertion plets

Fn:qutnq.r response ar 0%, 15", 30" and
45", A 3-to-4.5-kHz crossover frequency

o ~ would be appropriate for this Scan-Speak
= bl small woofer because -3 dB at 307 wich
respect to the on-axis curve occurs at
4.3 kHz. Flgure 27 gives the two-sample
SPL comparisons for the 5.23" 15M
driver. showing a good match within the
15M’s operating range.
For the last group of testing, I again
fired up the SoundCheck analyzer, the
il s SCM microphone, and power supply to
:::::;: - measure distortion and penerate time fre-

quency plots. Setting up for the distortion
measurement consisted of mounting the
woofer rigidly in free ain and sctting the
SPLto 94 dB at | m (1.16 V) using a pink
noise stimulus. ({Two of SoundCheck’s
utilities are a software generator and SPL
meter.) The distortion was measured with

frequency response both on- and off-axis from 300 Hz to
40 kHz at 2.83 V/1 m using a 100-point pated sine wave
sweep. Figure 25 shows the 13M's on-axis response,
resulting in a very flat rising response that is +1.68 dB
from 300 Hz to 4.5 kHz with a small p:-alr.just before
the low-pass roll off. Figure 26 has the on- and off-axis

the SCM microphone placed 10 cm from
the dust cap. This produced the distortion
curves shown in Figure 28.

For the last test on the Scan 15M, [ used the SoundCheck
analyzer to get a L.B3-Vil-m impulse response for this
driver and imparted the data into Listen, Inc.'s SoundMap
Time/Frequency software. The rtsu|t]n.g CSD warerfall
plot is shown in Figure 29 and the Wigner-Ville (for its
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Figure 30: Scan-Speak 1M/ 452400 SeendCheck WignerVille plot

better low-frequency performance) plot is shown in Figure 30.
Visit the Scan-Speak website at www.scan-speak.dk for more

information. V€




