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Many factors are involved in
the design of a superb loud-
speaker system. There are the
transducers, or drivers, that
convert electrical signals into
sound; the electrical crossover
networks that divide the fre-
quency range, sending the
appropriate frequencies to the
woofer, midrange and tweeter;
and the enclosure, which is a
critical acoustical part of the
woofer system, and an acoustical
and decorative baffle for the
other components. Excellent
performance is required of
each of these elements if the
system as a whole is to be

a success, but transducers
are, in fact, the most critical
components. They are the
heart of a loudspeaker system.

New MMD™
DRIVER TECHNOLOGY

Derived from our patented
GMMD™ technology, Infinity's
new Metal Matrix Diaphragms
(MMD™) continue the Infinity
tradition of using advanced
materials to improve sonic
accuracy. By anodizing both
sides of an aluminum core,

we're able to significantly
improve cone performance
and outperform cones made
of paper, polypropylene

or Kevlar®

LISTENING EVALUATIONS

Because listeners are the final
judges of how well loudspeakers
perform, we ask them to help
us determine what various
technical measurements
mean. It takes many tedious
subjective evaluations, with
many listeners and different
kinds of loudspeakers, to
determine the audibility of
various kinds of defects.

0f all the problems that sur-
face in these investigations,
resonances stand out as being
one of the principal causes of
listener dissatisfaction. Why
are resonances so important?
Probably because almost all
of the sounds we want to hear
are made up of resonances.
In voices and musical
instruments, high-Q (narrow-
band) resonances define the
pitches (the notes), while
combinations of medium-

and low-Q resonances

constitute the timbral
character that makes a violin
sound like a violin, and
Pavarotti sound like himself.
Loudspeakers with strong
resonances of their own alter
the timbre and, therefore, the
sound of instruments and
voices. We work diligently to
eliminate resonances from
our transducers and systems.
Working in collaboration with
metallurgy specialists, the
resourceful Infinity transducer
engineers identified a special
combination of materials that
exhibit a remarkably useful
set of mechanical properties.
Infinity's new Metal Matrix
Diaphragms are much

stiffer than standard metal
diaphragms, moving the
natural modes significantly
upward in frequency outside
the driver’s band of operation.

LAmINATED MATERIALS

This is accomplished by first
forming the cone to shape in
aluminum. A unique process is
then used to deposit a skin of
alumina on each side of the
aluminum core. The alumina

supplies strength and rigidity,
and the aluminum substrate
supplies the resistance to
shattering, which is problem-
atic in conventional ceramic.
The resulting laminated
material is less dense and
less brittle than traditional
ceramics, yet is stiffer than
aluminum, and much stiffer
than nonmetallic materials.

Surround
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Movine THE Mobes Up
IN FREQUENCY

For a given diaphragm
geometry, the frequencies of
the natural modes are deter-
mined by the speed of the
sound in the material which,
inturn, is determined by the
formula above. Thus, for
gvery doubling of the speed
of sound, we move the cone
modes up a full octave.

At the same time, MMD cones
have more damping than
metal cones, making this an
excellent cone material for all
transducers: woofers,
midranges and tweeters.

Naturally, neither MMD nor
any other diaphragm material
can magically transform a
loudspeaker system into a
perfect reproducer. The other
variables referred to at the
beginning of this article are
also critical, and top-notch
engineering of every element
of the system is needed in
order for the integrated sys-
tem to “shine.” “The proof of
the pudding is in the eating,”
as they say, which in audio
terms translates into “it isn't
good until it sounds good.”

SURROUND

SPIDER

MaTeniaL MATERIAL GLASS Youne’s MoouLus Densiry SPEED OF Sounp
(STIFFNESS)
Polypropylene Polymer 1.5x 10°Pa 0.9 g/cm’ 1300 m/s
Kevlar® Fahric Gomposite 3.1x10°Pa 0.9 g/cm’ 1860 m/s
Paper Gomposite 4x10°Pa 0.7g9/cm? 2390 m/s
Aluminum Metal 70 x 10° Pa 2.7 g/cm’ 5100 m/s
Alumina Geramic 340 x 10° Pa 3.8 g/cm’ 9460 m/s
ThLE 1.
Engineering concepts and ConE MaTeniaL FREQUENCY OF FIRST
technical data are topics for Cone-Banng Mook (HZ)
intellectual discussion but, in
the end, we simply want to Polypropylene 1500
know how it sounds. Kevlar® 1920
In our characteristically thor- Paper 2160
ough manner, all Infinity loud- Aluminum 6700
speakerg are put through a Ceramic 10800
.demf”?'”g battery of "fte;" Metal Matrix 7200
ing tests, u§|ng. a variety o Diaphragm (MMD)
rooms, music, listeners and
configurations (mono, stereo, Tahle 2.

multichannel). The “acid test”
is a proper double-blind
listening evaluation in our
unique, positional substitution,
Multichannel Listening
Laboratory (MLL), where every
Infinity product is compared
with the best products we
know how to build, and the best
of our competitors’ products.
Only when a product is judged
by listeners to be best-in-class
do we release the design for
production.
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