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TIlE VENTED LOUDSPEAKER CABINET: A RESTATEMENT

D. B. Keele Jr.

Brigham Young University

Electronic Media Department

Provo, Utah 84601

Additional information on the use and application of A. N.
Thiele's alignments L- lff for the vented loudspeaker cabinet

is presented. A rewritten alignment table which has ali the

frequency terms normalized to the speaker resonance frequency

is included. Computer run frequency responses for all the
alignments are displayed along with a new fourth order

Chebyshev alignment beyond No. 9. Sensitivity functions for

the cabinet output with respect to various systenl parameters

(lb, fs, Qt, Vb) are derived and plotted. Methods of auxiliary
filter synthesis are discussed including an equalization method

to compensate for incorrect speaker Qt using a single second--
order peak-dip filter. A simple cabinet tuning procedure using

computer printed tables is also presented. A possible new set

of small box low frequency alignments requiring comparatively

high amounts of auxiliary filter boost at the box resonance

frequency are suggested.

1. REkRIlTTEN ALIGNMENT TABLE

To facilitate identification of this papers comouter run alignment

frequency responses and to simplify design procedures, A. N. Thie[e's
alignment table [ 1 3 p. 388 is reproduced here in somewhat different

form (table I). All tim frequency terms have been normalized to the

speakers free-air resonance frequency instead of the alignments ('-3db)

cutoff frequency. The Thiele column giving tileratio Cas/Cab has bnen

chaoged ro the reciprocal value Cab/Cas = Vb/Vas to make the value

proportional to the box volume. The constant listed for the auxilia_q_
fi]ter (x) is the reciprocal of the required filter Q (X.= ]/Q =_ 2 +y).

Also included in the new table is a listing for the frequencies fl and

fh the impedance peak frequencies for the driving point impedance of the
speaker mounted in the vented cabinet.

The author has found this rewritten alignment table to be much more

useful for design purposes because of the loudspeaker free-air resonance

frequency normalization. Usual]y a designer starts with a particular

speaker that has a specific free air resonance frequency and then deter--

mines the box parameters to place it in a particular alignment. The

tabulated values of fi and fh help the designer to check the completed
system tuning.




