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Why dipole woofers?

X Accurate bass reproduction to very low frequencies
without overhang from stored/resonant energy

X Dipoles excite fewer room modes
& interact less with the room

x Simple open baffle construction
x Relatively low amplifier power requirements

x Realistic reproduction of acoustic bass
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Targeted Low Frequency Response
of the Dipole Loudspeaker
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Crossover to Sealed Box Woofer

for 109 dB SPL below 50 H
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Sealed Box Woofer Construction
Vg = 47 Liter

Driver parameters

—— Fs = 18 Hz
1 . f\ Sd = 466 cm?
l """" I U’ | Xmax = 12.5 mm
e | Bl=17.6 Tm =17.6 N/A
e ¢ & ) Mms = 163 g
g:i;:;nrt:;:'::ﬁ"with 11" dia cutout VaS = 139 ther
e
all panels 3/4" plywood, glued and screwed to corner brace
Estimates

Fs = Fs*sgrt(1+Vas/VB) = 36 Hz
Q, = Qts*(Fs/Fg)(1+Vas/Vg) = 0.4
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Electrical model of a driver in a sealed box
(Thiele-Small parameters)

vae  Ixgs - Dvrivey Acoush
‘A«.P(-.@(r Voice ¢oil ' m:':hw‘.d Box [9:01 c
» (2 (o1t
S
o
&)
Eﬁn Cme; MMS P'Yii
(Uaduez in L2, mH'/\F)
El. equivalents :

Leg = (B2) Cims Loy =(®L)* Con Coa™Hma /(se)"
Res = (B2)/Rus  Conb= W /S€°SH =704V, /5 [r0%, ]
Mua = i?gb‘z =b6.4D L[mlkg]

4 coustie (vadl
Rona = 13gcD” =¢68D" Eml U/m{s]

LINKWITZ LAB Ref: www.linkwitzlab.com/thor-design.htm




Low frequency model
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Sealed box
frequency response
= 2nd order
highpass filter
with f, and Q,
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Determine fy and Q, from a measurement of Z;,
fo = Fg = sqrt(f,* f,) =37.2 Hz
Qo = Q, = (f/(f, - f1))*sArt(Ry/Rimay) = 0.49
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Low frequency extension with a biquad circuit
(Linkwitz Transform)
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LR4 Iowpass filter at 50 Hz
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Equalized sealed box woofer
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Theoretical
Dipole Source

IH(w)| = 2 sin[p D/l cos(a)]
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Practical dipole source
-- Bass frequency range --
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Practical dipole source
-- Mid frequency range --

Dipole polar response in dB
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Practical dipole source
-- Tweeter frequency range --
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ORION+ Open-Baffle Loudspeaker
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