MEMORANDUM

From:
Owner-xj-s@jag-lovers.org [mailto:owner-xj-s@jag-lovers.org]On Behalf of Craig Sawyers

Sent:
Thursday, April 22, 1999 1:15 AM

To:
‘Kirbert’; xj-s@jag-lovers.org
Subject:
RE: [xj-s] In-car speakers, was Radio info

Kirbert and various others said:

The resonance effect is used in conjunction with an accurately tuned port enclosure having a resonant frequency below that of the speaker’s frequency, or a much, much larger completely sealed system, also tuned, but to a lesser tolerance is needed. The composite response is called an Alignment, is often much misunderstood and tuned port especially difficult, there is tables/charts and computer software available.

And, IMHO, all of these are garbage. Here’s the reason: all such tuned port systems rely on resonance effects, and resonance effects by their very nature are not instantaneous; from the time a signal begins, there is a relationship of time vs. response as the resonance builds and stabilizes. Contributing to this effect is the fact that the cycle that bounces around the inside of an enclosure and comes out a tube is NOT the same cycle that comes directly off the front of the woofer to your ear; it’s a later cycle. As long as we’re talking about a continuous steady frequency (the type often used to test response of speakers), the indirect cycle can be merged with the direct cycle to form a reinforced sound wave and these systems can be tuned to perform wonderfully.

A couple of points here. Firstly, the wavelength of low frequencies is very long (a 50Hz frequency has a wavelength of 20 feet or so), so wave effects within the enclosure just don’t happen. They DO happen when the box is about a half wavelength dimension, usually in the lower midrange (right where voice, and many musical instruments have the maximum information content). You are right, under most circumstances about tuned port (also called bass reflex) loudspeakers, however the reason for the bass muddle is different. Essentially, a tuned port speaker gives a fourth order response. There are a number of classic filter responses that can be chosen (Bessel, Chebychev, Butterworth etc) which give different degrees of bass extension. However, the trade-off is that they introduce phase distortion, or even (in the case of Chebychev) ripples in the frequency response; the net effect is that a bass transient will be smeared out. The only exception is the Bessel alignment; this gives a less flat response, but is inherently linear phase, and produces no phase distortion.

Unfortunately, we’re talking about MUSIC, and almost without exception the sounds included in musical passages are anything but continuous steady frequencies. If you want CLARITY in bass response, you need the sound to appear as soon as the signal appears and you need the sound to cease as soon as the signal ends. With the tuned port systems, the sound from the direct path starts and stops right away while the one bouncing around the box starts and stops a few cycles later. The result is “muddled” bass, which believe it or not many “audiophiles” consider normal or even inevitable. The ONLY way to get clear bass is to make use of a single sound pathway (i.e., the one from the front of the woofer to your ear by the shortest possible path) and to dampen all others to insignificance. Hence, the only speaker arrangement that will provide clear bass is the bass reflex (sealed box with damping material inside to absorb sound off the back of the woofer); tuned port systems should be avoided like the plague, unless your objective is volume rather than clarity.

What you mean is “infinite baffle”, which is the term for a closed box speaker. Such a system is a second order filter, and is equally capable of generating phase distortion and bass smear, as a result of inappropriate choice of speaker/box volume, and incorrect internal damping. Bass reflex is synonymous with tuned port.

Loudspeaker design, whatever the application, is a result of applying appropriate design rules, and then listening to the damned thing. If it sounds awful, the wrong design rules were used, or the wrong key was pressed on the calculator.

Largely, I’m staying out of this thread. I used to earn a crust as Technical Director of a loudspeaker company (Wharfedale). Dealing with listening to audio in a car is a vexed question, since you are listening in a small, enclosed tin box. In fact, there are loudspeaker enclosures which are larger than the inside of an XJ-S! In addition, the acoustic environment of the box changes dramatically depending on the number of occupants, and whether windows are open or not. So basically, conventional wisdom regarding speaker design tends to go totally pear shaped for in-car audio; it is a sub-discipline in its own right.

Craig

