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A 4 Test Bench

By Vance Dickason

Acustica Beyma's New 12"
Pro Sound Coaxial Driver

Thls- month’s Test Bench samiple, the 12CXA400Md,
carme from oo scund OEM driver manufeciurar
Acustica Beyma, The 12CX8400Nd = che companys
nevwest 13 coaxial driver,

The 12CXA400Nd

Acuslica Beyma has an exténsiva line of pro sound
ctaxial drivers, which now Includes the 120 x000Md

Phota 17 Acustica Beyrra's 1203440000 5 the comparny's
| | rewnst 127 coaxial driver.

Frigte 2 Coofing for T2CHNAS00NG = pramarly provided
Ly the motor mass and the Dzck Mnred comaressan
Ariver cover

WIHCE COLL

Applications for 12" drivers incluge Pgor monitors Ffor
srage use, studic monitars, ar any requiremant wheare
baffie snace is limited

The 1A06A400Nd = Dullt on & sik-spoks cast
aluyminumy frame with elght- mounting haias, with two
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Figure 1; Acustica Beyma 1208400 wionfer
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Aguna 2: Acustica Beyma 12CKASEON sompression
driver free-ai Eraedance plot
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Figure 31 Aoustica Seyma L2CXA400ME computer bak
snulaticns { Mk solid = wented 1 a8 2,83 W e
dash = vented 2 at 283 Y black solid = venred 1 gt
80 due dash = ventad T at 43 W)

o

b - - - T = T =

Figure 4: Group delay curves for the 2.83 V ourves In
Figura 1
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Figure 5: Cone extursion curves for the 80 V/i43 v
cunves [n Figure 3
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Figure 6: Kippel aralyzer Bl [X) carve for Ehe Aoustica
Beyma 13CALDING
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Fogute 7 Klipped analyesr BE symmetry range ourve for
the Acustica Bayrma E2CNAI0NGD

of the spokes widened for mounting the voice codl
terminals (see Photo 1), Coodng for this driver Is
primarily provided by the mator mass and the black
finned compression driver cover (see Photo 2). The
wooler mecdymium matar structure, which powers
the woofer and the compression driver, Is 2ftached
to the frama. The comprassion driver is mounted o
the woofer back plate, firing into what nosmally would
be & pole went. The woofer mobar utilizes a 155-mm
dlameter neodyméium ring sandwiched between a
polished and shaped front plate that provides the oap
for the woofer voloe oo and 2 polished and shaped
back piate that provides the gap for the Compression
driver. Attached to the front of the motor 5 a sham
155-mm diamater conical Injection malded &0° conical
horn that completes the compression driver, As with
mast pro seund compression drivers, the diaphragm is
feid repiaceable.

The 12CKA400Md's cone assembly includes a
curvilirear waterproof coated paper cong suspendad by
& coateg-clath M-shaped three-roll surround. Coupling
the cons to the driver motor is a 101.6-mm (47)
diameter voice ool wound with copper wire on a
nonconducting former terminated to 3 pair of color
coded chrome push terminats. For the high-frequency
compressign driver, Acustica Beyma incorporated a
taniumymylar comgosite diaphragm coupled to a
72.2-mm (2.8%) volce coll wound with aluminum wire.

Bath the woofer and the compression driver mobor
uee chorting rings (Faraday shields) for lowering
Inductance and exténding the high-frequency range.
The comaression driver uses a copper shorting device,

To bagin testng, I stected with the woofer haif of
thig enaxial drver, First, T used the Lincark LMS ard
ViBox to proouce volitage and admittance [eurrant)
curves with the driver clamped to a rigid test fxture
in free air at L, 3, 6, 10, 15, 20, and 25 \. The LS
oseillator |s turned on for a progressively increasing
time period between sweeps to keep the driver hested
as clese b the third thermal time constant as possibhe
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Figure B: Klippel analyzer mechanicsl stiffness of
suspension K o (%] curve for the Acustica Beyma
12C¥AS00N




= (from 10-30 s between sweeps, depending oo the
valtage level). Fodowing the esteblished Test Bench
test protocol, 1 no longer use & single added mess

41 Hz, alsp with 15% fiberglazs fi¥l material,

Figure 3 shows the 12C8A4000d woofer's results
in the two ventad boxes at 2.83 V and at 2 volags

axcursion to 44 mm [Xee * 15%), This produced a
F3 frequency of 95.5 Hi (-6 dB = 75.5 Hz) for the
(0,55 ft* box tuned to 67 Hz and & -3 dB = B8 Hr
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Figure %; hppal aralymer H"!, SYTRMEtyY rarge CUrve
for the Acustica Beyvma [2CXA400MNE
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Figure 10: Elippet analyzer LX) turve for Lhe Acustica
Seyma 1304 N

' measurement, Instead, 1 use actual measured cone

assembly welght, which Acustica Bayma provided. The

impadarce curves that were then phase caloulated. |
Imparted them along with the accompanying voltage
curves ko the LEAP & Enclosure Shop software. Because
moast Thisle-Small (T-5) parameter data provided by
OEM rrpnufacturers & produced using eltner a standard
maded g the LEAP 4 TSL radel, | used the 1< free-air
curves ko additionally create & LEAF 4 TSL model.

I selected the complete data sef, the LTD models
multbigde voltage impedance curves, and the T3L model’s
1=V impedance curvés in the transducer derivation
rmenu in LEAP &, Then, 1 created the parametars for the
carnputer box simulations. Flgure 1 shows the woofer's
1-¥ frae-air impedance curve. Figure 2 shows the
cormpression doiver'simpedance curve. Table Loomparas
the LEAP 5 LTD and TSL data and factory parameters
for both Acuctica Bayma 120004000 d samples.

Paramaler measurement results for the 120A400N
wers close to tha factory data except for some deviation

evel sufficiently high encwgh o increase cona

Figure 14 -"EUHIE EE'm'E 12"'1MEID:'M n:-nmp'eﬁirnrl
grieir an- and off-axis frequency response (olack solid
= {d% blue dot = 15%, green dash = 30, purole cash/
| dot = 45°, blue dash = £37)

==

S = Freg

(-6 dB = 52.6 Hz) for the 1,5-f box EBS vented

I .

i , 12CAS00Nd woolar motor stayed Fairly limear during mlarr;nﬂﬁéuﬁ -.:.:.:t I;isﬂjﬁértﬁﬂmi hT:mvTage

'3 ; the test sequence 50 1 did not discard any of the curves. cone excursion {X,., + 15%) résulted in 124 dB at

i | gn::xt;;uﬁn::g;up; for ;:;1 lﬁ;ﬁﬁé E:EEEE: B0 W for the GBI endosure simulation and :]_T-'.E ]3]

- the voltage curves by the cument curves to derive 1 at the same 43-V Input, Figure 4 shows the 2.83-Y
. group delay curves. Figure 5 shows the BO-V/43-v

excurslon curves,

KLIPPEL analysis for the 1.20A400Nd produced the
BI(x), ¥, (X) ana B and K, symmetry range plots
shown In Figures 6-9. [(Dur analyzer |s provided
courtesy of KLIPPEL. Pat Turnmire of Redrack Acoustics
performs the analysis.)

The L2CEA4D0ND woofer's BIX) curve s
madarately bropd, and mostly symmetrical  with
sorme offset {see Flgure &).The Bl symmetry phof hes
a 0.35-ram farward [coil-out) at the rest pasitlon and
only Incregses to 0.48 mm at the ohysical X, of the
driver, st shghtly oot of exact magnetic center and
certalnly within G talzrance {se= Figure 7).

Figure 8 =nd Figura @ shown the 12CHAA00OND s
KpclX] and K. symmetry range curves, The K,.(X]
curve s also quite symmetrical in both directions,
with & relatively smafl amount of coil-out (forward)

L offset (sec Figure 8). Looking at the K. symmetry
- Bk w5 Freg : ok 1 ar curve shown in Figure 8, the offset is 1.4 mm at the
SPL va Ereq # d Figure 15: Acustica Beyma 12C4A400Nd compression 2200, Pl posiiion. 1t decreases to- 0,40 mem Bt the
o [ driver two-sampie 531 enmpadison physcal Xyay, With not & fot of varlance throughout
- its operating range.

: 5§ The 1Z2CXA40DNd's  displacement
st . o Raupargs_irsl_Harmenbin limitisg numbers, which were calculated
| T 11 4 i = === . I by the Kligpel analyzer, wers XB! at B2%
EEE ‘\ 1 o e == weeet wv @ | (B decreasing to B2% of its maximum
S EAR . | ] S s i i II valur) was 3.6 mm. For crossover {XC)
o gl M - e Dl e = &t 75% (complance decrezsing to 750
1 . —= - - = = = a 2 = of its maximum walue), it was 4.8 mm,
- il L & - o S ] | Figure 13: Atustica Beyma 1ICKASDONE woalar taa- £ i —= For the 12CXA400MdD, the Bl is the
| Pouee 11: custica Beyma 12CKAADING woser and sampie SPL comphrison === =Sse most limiting factor at the prescribed
| compression driwesthorn on-aws freguency response ' distortion level of 10%. However, 10%
R in the sensitivity and H,m:, but this was due o -:Iiﬂir!r!.:nt may b sumerflhar conservative givin
e methodology, The sensitivity numbers that T publish the relative difficulty of subjectively
| N | are the cakulated mid-band sensitivity that is a resull perceiving total harmondc distortion
. l of the T-5 parameter generation process. Acustica LTHD). IF we appty the 20% distortion
il - Beyma uses a physical sound pressare level (SPL) LR criteria with Bl decreasing to 70% and
| ’ measurement that is 1 W/l m, averaged babween 1 to omplance decreasing to S0%, then the
o | T kHz. The ¥, number I publish is the actuai physical numipérs are KBl = 4. 8mm and XC =

| . Kome Which is {voice cofl length - gap height)/2. _ >7.85 mm.
: Acystica Beyma adds ina fringe fiedd component. The Figure 10 shows tha inductance cure
| - formula & uses is [{voice coil length - gap height)/2 L{X) for the coaxlal woofer. Inductance
—= z = € o = + (gap heighty3.5)]). Since everything kaked gaad, 1 will typically increase in the rear direction
| Figure 12: Acustica Beyma LZCXASDIND wocfer on- used the LEAF LTD parameters for Sample L to set up from the zero rest position &s the voice
and off-axis frequency respanse {olack solld = 0%, bius two compuber enclasure simulations. This produced coll covers more pole area unless the
| sot = 15°, green cash = 30¢, purple cash/dot = 45°, twa vented alignments, a 0.55-fY (&3 alignment driver incorporates a shoring ring.
|| blue gash = 60°) tuned ta 67 Hz with 13% fiberglass fill material, and an Figure 16; Acustica Beyma 12CXA4DONE wonder SouncCheds destartion Since the 12C¥A400Nd Incomporates a
= - " Extended Bass Shelf {EBS) vented alignment tuned o - Faraday shield {shorting ring) n the
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distartion plot

Fogure 17 Acustica Beyma 1ICE&400ND compression driver SeurdChack
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or higher |second-order] crossover frequency For the
compression driver And last, Figure 13 shows the
12CHAA00Nd wooler's bwo-sample SPL comparnisans,
which both samples abwiously closely matcwed,

Far the compression driver with Uhe conical &0°
hiorm, Fhguee 14 shows the on- and off-axis horzontal
frequency response aut to 607, Fgure 15 shows the
corpression driver/hom's twae-sample SPL comparison,
whach Is within 1 to 2 dB throughout the enlira
fraquency range.

T used the Listen SoundChecs analyzer and
SC-1 microgmone (courtesy of Listen) b measurs
distortion and generate -.Ime—frequepq.r plets, To sst
up the distortion measurement, [ mounted the driver
rigidly in free gic Then, 1 used 3 nolse stimubus to

Figura 18: Acustica Baymaz 2CKA4D0ND woafar
SapndCheck curnulative speora’ decay (CHD) waterfall
ok

walerfall plot

Figure 19; Acustica Boyma 1 AOCAAGIND camprasalon
drivar SounodCheck cusmulative specirsl decay (CE0)

Frguee 20: Adusbcs Beyma L2CKAGO0NG woalar

masar assembdly, the byplcal inductance
diminishes In the coil=in directon  aof
mabon, From X, ., 2 Inml:luf' the
inductive changa Is small between 0.01
to .16 mH,

[ mounted the [ZCXAGDDNG In an
enciosure which had a 15" x 16" baffle
filled with Faam damping meateriz,
used & 100-paink LMS gatod sine wave
cwied ba rmeasure tho waofer and the
comgression  drivenfuacn an- and  off-
axis Frequency rasponse fram 300 Hz to
40 kHz at 2.B3 W1 m a Fgure 11
shows the 12CKAMMIMNG woolfer's on-axs
raspanse along with the compression
driver/hom’s  on-axis  response,  The
wopdier has a8 rising response out koA
G-dB pazk ak 1.5 kHz Folawed by a typical
sovand-order |ow-pass rod-off, Foe the
compression driver/horn, the recponsa &
5.5 4B from 1.5 kHz ot ta 20 kHz

Flgure 12 shows the woofer's on- and
off-amis frequency response at 07, 159,
300, 45°, ang &0°, The -3 dB at 30%
with respect ba the On-2Kis Cupe OCEurs
at I kHz, which mekes 1 to 1.4 kHz &
reasonalle  crossover range, Howewver
Apustica Beyma recommends 4 1.5 kHz

SourdCheck Wigner-ville plat

Figure 21 Acustice Beyma 1 20KAA00NE comprassion
crover SoundChess shart-time Fourier trarsfeom (STFT)
Pt

el the SPL to 104 dB at 1 m, (SoundCheck has a
software generator and 8 SPL meter as two of its
utilities,) I measured the distortion with the Listen
microphone placed 10 om from the dust cap/hom
mouth. Figure 16 shows the woofers distortion
curves (7.75 V). Figure 17 shows the comprecsion
drivers distortion curves [3.24 V),

Mext, T set up SoundCheck o produce a 283 W1 m
Impulza response for the woofer and the compretsion
driver Timported the data inta Listen's SoundMap tre-
frequency saftware, Figure 18 shows the 12CXA400N
WoOrers résulting cumolative speciral decay (CSD)
watertall plot. Figure 19 shows the compression

driver's 50 waterfall plob For the final SoundCheck
measuraments, Figure 20 shows the woofer's Wignar-
Yille lopgarithmic surface map, Figure 21 shows the
compression driver’s shori-tinve Fourier [ransform
{STFT).

The 12CKA400Nd 5 a well-dssigned coaxial driver for
pre anund applications {e.0.. stage or studia monitors).
For mare enfarmation, wisit weww . beyma.com. ¥0
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