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Two New llluminator
Woofers from ScanSpeak

ollowing up last months Test Bench introduction of
. prictary cast frame for both Illuminator woofers. This is a
b ¥ -

- very “open” frame with all areas above and below as open
. for cooling as could be possible. The frame is also designed
. 10 accommodate the neodymium ring magnet underhung

three new Illuminator tweeters from ScanSpeak, this
month’s column features two new Illuminator woofers: the
15WU/4741T00 5.25” midwoofer, and the 18WU/474T00
6.5" midwoofer.

The new 15WU and 18WU are not replacements for the
Revelator 15W and 18W producrs, but the bar is set fairly
high for these new drivers to meet or exceed. That said, the
new midwoofers look very impressive, both cosmerically
and feature-wise. The first thing you will notice is the very
unusual cone configuration. Like the Revelator woofers,
ScanSpeak chose to stick with a paper formula rather than
move on to some other exotic cone formulation. Paper
cones, properly executed, still represent one of the most
musical timbres available.

One of the distinguishing features of the Revelator woof-
ers was the orange slice cut on the cone surface that was
glued back together to mute cone modes. The method used
to achieve a similar effect for the Illuminator cones comes
in the form of a shaped impression embossed into the

' front and back of the cone. While the informartion wasnt

available to me when this was being written, I'm guessing
that this is two lightweight paper cones glued and pressed

- together, with the embossed pattern rotated 45° on the rear
cone. That, along with the curvilinear shape and the turned
. down outer cone edge of both the 15WU and 18WU

. woofers, yields a very stiff cone. Both drivers have the same

1.875” diameter convex paper dustcap.
The next most apparent change is an entirely new pro-

MOoLors.
Both drivers utilize what appears to be the exact same
motor scructure, which means the same 42mm diameter

i four layer voice coil wound with round wire on a polyimide
.~ vented former. Both have the same Re of 3.2Q, 6Tm Bl

Le = 0.5mH, gap height of 20mm and voice coil length

of 8mm. In terms of compliance, both drivers use NBR

rubber surrounds and flat cloth spiders, 4.5” diameter for

the 6.5 18WU and 3.5” diameter for the 15WU. And
- las, both terminate to custom molded terminal block with
. gold terminals.

15WU /4741700
Starting with the 15WU (Photo 1), I commenced analy-

. sis using the LincarX LMS analyzer and VIBox to produce



THE PERIODICAL FOR THE LOUDSPEAKER

PHOTO 1: 15WU.

both voltage and admittance (current) curves with the
driver clamped 1o a rigid test fixture in free-air at 0.3V, 1V,
3V, 6V, and 10V. As has become the protocol for Test Bench
testing, | no longer use a single added mass measurement
and instead used actual measured mass, but the manufac-
turer’s measured Mmd dat. Ac this point I discarded the
10V curves as being too nonlinear for the curve fitting
algorithm to resolve. Next, I post-processed the remaining
eight 550 point stepped sine wave sweeps for each 15WU
sample and divided the voltage curves by the current curves
(admitrance) to derive impedance curves, phase added by
the LMS calculation merhod, and along with the accom-
panying voltage curves, imported to the LEAP 5 Enclosure
Shop software.

Because most Thiele/Small data provided by OEM
manufacturers is being produced using either a standard
method or the LEAP 4 TSL model, T additionally produced
a LEAP 4 TSL model using the 1V free-air curves. I selected
the complete data set, the multiple voltage impedance
curves for the LD model (see Fig. 7 for the 1V free-air
impedance curve), and the 1V impedance curve for the TSL
model in the transducer derivation menu in LEAP 5 and
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produced the parameters for the computer box simulations.
Table 1 compares the LEAP 5 LTD and TSL data and fac-
tory parameters for both 15WU samples.

LEAP paramerer calculation results for the 15WU were
reasonably close to the factory data, with a somewhat lower
Vas for the measured data compared to the factory data.
However, this was more than close enough to proceed set-
ting up computer enclosure simulations using the LEAP
LTD parameters for Sample 1. T set up two box simula-
tions, one sealed and one vented. This resulted in a 0.09f
sealed box with 50% fiberglass fill marerial, and a 0.13f3
Qb3 vented enclosure with 15% fiberglass fill marerial and
tuned to SOHz.

Table 1: ScanSpeak 15WU/4741T00 Woofer

TSL model LTD model

sample1  sample2 samplel sample 2
Fs 36.5Hz 37.1Hz 34.2Hz 34.0Hz 34Hz
Revc 3.17 3.20 3.17 3.20 3.2
Sd 0.0087 0.0087 0.0087 0.0087 0.0092
Qg 3.69 3.63 3.56 3.48 3.47
O 0.30 0.30 0.28 0.29 0.25
Ors 0.28 0.28 0.27 0.26 0.23
Vas 15.6 lr 151 0tr o 17,910 72U 201 i
SPL2.83v  85.8dB 85.9dB 85.9dB 85.9dB  B85.9dB
KMax 6.0mm 6.0mm 6.0mm 6.0mm 6.0mm

Figure 2 displays the results for the 15WU in the
scaled and vented boxes at 2.83V and at a voltage level
high enough to increase cone excursion to Xmax + 15%
(6.9mm). This produced a F3 frequency of 87.6Hz with a
box/driver Qtc of 0.67 for the 0.09f3 sealed enclosure and
-3dB = 79Hz for the 0.13ft3 vented simulation. Increasing
the voltage input to the simulations until the maximum
linear cone excursion was reached resulted in 106dB at 23V
for the sealed enclosure simulation and 108.5dB with a 27V
input level for the larger vented box (see Figs. 3and 4 for
the 2.83V group delay curves and the 23/27V excursion

Tirne vs Freg
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curves).

Klippel analysis for the ScanSpeak 5.25” woofer (our
analyzer is provided courtesy of Klippel GmbH), per-
formed by Par Turnmire, Red Rock Acoustics (author of
the SpeaD and RevSpeaD software), produced the BI(X),
Kms(X) and Bl and Kms symmetry range plots given in
Figs. 5-8. This dara is extremely valuable for transducer
engineering, so if you dont own a Klippel analyzer and
would like to have analysis done on a particular driver
project, Red Rock Acoustics can provide Klippel analysis
of most any driver for a nominal fee of $100 per unic
(www.redrockacoustics.com).

The BI(X) curve for the 15WU (Fig. 8) is very broad
and symmerrical, an affectation of the underhung configu-
ration. In the Bl symmetry plot (Fig. 8), this curve shows a
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coil forward offser at the rest position (obviously, the analyz-
er was having trouble resolving this below 3mm) that goes
to Omm offset at about Smm of excursion and then stays
constant throughout the operating range of the driver with
a minor rearward (coil-in) offset of 1mm. Figures 7and 8
show the Kms(X) and Kms symmetry range curves for the
15WU. The Kms(X) curve has some minor asymmetry in
both direcrions, but with a coil-in offset of abour 2.75mm
at the rest position decreasing to 2mm coil-in offser at the
physical Xmax position.

Displacement limiting numbers calculated by the Klippel
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analyzer for the 15WU were XBI at 82% Bl = 8.7mm and
for XC at 75% Cms minimum was 5.7mm, which means
that the compliance is the most limiting factor for pre-
scribed distortion level of 10%. Figure 9 gives the induc-
tance curves Le(X). Inducrance will typically increase in the
rear direction from the zero rest position as the voice coil
covers more pole area, bur the slope of this curve decreases
in the rear direction, which is a result of the copper shorting
sleeve that you can see at the top of the motor system.
Next | mounted the 15WU/4741T00 woofer in an
enclosure which had a 13” x 6" baffle and was filled with
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