ECHNICAL TALK

by Julian Hirsch

Optimustic S, pecifications:
eakers

O consideration of opti-

mism in hi-fi equipment

performance  specifica-

tions would be complete
without discussing loudspeakers. In
fact, speaker specs are virtually syn-
onymous with optimism. It would
be fair to describe most of them as
pure fantasy, even if they were
created with the best of intentions
and technical skill. Sad to say, they
rarely have the slightest kinship to
the real world of listening to repro-
duced music.

In the case of an amplifier or tun-
er, it is possible to measure a single,
unique output for each specific in-
put level or frequency. Whether or
not this sort of measurement is ade-
quate to describe the listening per-
formance of the component (it
usually is not), it is reasonably
repeatable and serves as a basis for
comparing the performance of a
product with its manufacturer’s
claims. For a phono cartridge,
things are a little more complicated.
We can measure a cartridge’s output
quite nicely, but we have no way of

knowing what the input signal was.
If we assume that a specific test
record has a known frequency re-
sponse (a generally unwarranted as-
sumption), we can at least compare
the output of a cartridge with what
its manufacturer says it will deliver
from that specific test record. Any
other make of record (and often a
different pressing of the same rec-
ord) is unlikely to produce the same
result. Still, for better or for worse. it
is possible to make repeatable mea-
surements and use them as an aid to
a product evaluation.

With speakers, we simply have no
easy way to get a handle on the
input and output signal relation-
ship. It is easy to define the input
signal, whether it is a sine wave,
pulse, noise, square wave, or any-
thing else. But how does one define
the “output™ of a speaker? It can be
a pressure measurement on any of
an infinite number of axes and dis-
tances, or it can be a room measure-
ment in the far field, with almost
any combination of measurement
time or bandwidth; it can be made
in an anechoic environment or in a
highly reverberant environment, or
anywhere between those limits. The
possibilities are endless. There is
absolutely no standard or even a
consensus on what the real output
of a speaker might be in the sense
that we use the term for other audio
component specifications.

So, although we can easily deter-
mine what input is being supplied
10 a speaker, we have no way to
define its output or even such por-
tions of it that affect the sound we
hear in the same room that was used
for the measurement, Even if we
could establish a clear input/output
relationship for a speaker in a given
room, it is certain that it would not
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be valid for any other room (such as
your listening room). [ rather doubt
that we will ever be able to nail
down the input/output speaker
transfer function in such a way as to
give more than the haziest of ideas
of what its sound is like, if for no
other reason than the near impossi-
bility of defining subjective effects
in objective terms with any degree
of rigor.

In the light of the known prob-
lems in the speaker measurement
area, let’s look at some of the specs
that are applied to speakers. Fre-
quency response, for example: since
a speaker's output can never be
known, how do you define its fre-
quency response? Easy. Just pick
two nice limits such as 40 to 18,000
Hz (if you tend toward conserva-
tism) or perhaps 20 to 20,000 Hz (if

Almost all published
speaker frequency-response
cifications are, if not
mvalid, at least unlikely to
e QL CONSUMeY any use,
%E:es towhat the spgakefd
might sound like.

you don’t). All this tells the consum-
er is that driving the speaker at a
level short of its burn-out limits
produces some measurable output
over that frequency range outside
the speaker cabinet. Often, toler-
ances are published as well, and +3
dB or =5 dB may be appended to
the specification. Given the some-
what irregular nature of a speaker’s
output, these tolerances suggest a
fairly close microphone placement,
on the axis of the tweeter, and per-
haps a moderate amount of smooth-
ing of the measurement output to
limit the plotted variations.

Now, this measurement tech-
nique is not wrong. We do much the
same thing here at Hirsch-Houck
Labs, since there is good reason to
believe that very narrow-band re-
sponse irregularities have relatively
little effect on a speaker’s sound
coloration compared with the effect
of octave-to-octave variations. A
certain amount of response smooth-
ing is necessary to prevent the im-
portant information from being ob-
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scured by unnecessary detail, which
in this context is equivalent to
noise. The key point to remember is
that almost all published loudspeak-
er frequency-response specifications
are, if not invalid, at least unlikely
to give a consumer any useful clues
to what the speaker might sound
like. Although our own speaker re-
sponse curves help us to assess the
overall quality of a speaker, they
would probably not convey much
information to readers of STEREO
REVIEW, which is one reason why
we do not publish them.

Most other speaker specifications
have little to do with sound quality.
Perhaps because of that, they do not
seem to be subject to as much exag-
gertion or hyperbole as frequency-
response measurements. Sensitivi-
ty, for example, is an important
indicator of the amplifier power re-
quirements of a speaker, and, de-
spite different test conditions, we
have found an excellent agreement
between our measurements and
those of most manufacturers.

When I discussed the matter of
speaker power ratings in this col-
umn a few months ago, I pointed
out that they are only a rough guide
and should not be interpreted too
strictly. Similarly, a speaker’s im-
pedance rating is little more than a
guide to the user who might wish to
drive more than one pair of speak-
ers from the same amplifier, so that
he can avoid loading the amplifier
with an excessively low impedance.
It has nothing to do with sound
quality. In most cases, a speaker’s
impedance varies widely with fre-
quency, although it is generally con-
sidered to be the first minimum val-
ue above the bass resonance fre-
quency (an accepted rating method
that is frequently ignored when
the impedance specification is
created).

Speaker distortion is another per-
formance specification that is quite
meaningless in most practical situa-
tions. The distortion of a speaker is
rarely given, and you will under-
stand why if you have seen the typi-
cal results of such measurements.
There can be large variations in har-
monic-distortion readings through-
out the operating frequency range of
any speaker. A major reason for
such distortion variations is the
speaker’s irregular frequency re-

Speaker distortion is another
spec that is quite meaningless
in most practical situations.
There s no evidence that
moderate amounts of ordinary,
low order harmonic distortion
n a speaker are audible.

sponse. If a speaker is driven with a
1,000-Hz sine wave and has a 10-dB
peak at 3,000 Hz, any third-har-
monic distortion will be tripled in
the measurement. If the frequency
is changed slightly (perhaps only by
| percent or so) the distortion can
easily change by a factor of several
times. Without automatic-plotting
distortion analyzers, such a meas-
urement is impractical. Even if it is
made, there is no evidence that
moderate amounts of ordinary, low-
order harmonic distortion in a loud-
speaker are audible as sound colora-
tion in reproduced music.
Sometimes the distortion spec re-
fers to intermodulation distortion
(iM), a sum or difference frequency
created when two signals of differ-

ent frequency are applied to the
speaker. That, too, is usually a
meaningless rating, since in multi-
way speaker systems many IM fre-
quencies are outside the passband
of the driver in which they would be
created, so they cannot be radiated
by it. Fortunately, few companies
publish speaker distortion ratings,
and so far no one (to my knowledge)
has been able to demonstrate its sig-
nificance.

At Hirsch-Houck Labs, we do
measure speaker distortion, but
only in the woofer's operating range
below 100 Hz. Most woofers are
fairly smooth up to several hundred
hertz, so these measurements can be
made with reasonable accuracy.
Our purpose is not so much to
establish the inherent linearity—or
lack of it—of the woofer, but to
determine how low in frequency it
can go before it loses its grip on the
air, so to speak, and its cone excur-
sions extend into nonlinear operat-
ing regions. This specification is al-
most never published by speaker
manufacturers, but it is probably a
more meaningful indicator of a
speaker’s true bass limits than any
frequency-response measurement. [
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