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Figure 19 — Maximum Output Level of the moving
magnet transducer with extrapolated power compression
data
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Figure 20 — Maximum output level of the dual 18”
subwoofer with extrapolated power compression data.

As it can be clearly seen from the figure 20, the power
compression effect into a conventional moving coil
speaker is already very evident after some minutes.
Then, if we estimate overall maximum output level we
should necessarily take into account that after few
minutes, the output level coming from the moving coil
transducer will be quickly reduced of an amount that
could be also in excess of 3dB. In figure 21 there is the
most important comparison and it takes place between
the moving coil subwoofer and the dual 18” subwoofer.
The two curves are extrapolated from the data after the
power compression test. This comparison reveal that the
output difference between the subwoofer based on
moving magnet attached to a 30” cone it can be up to
12dB of more output if compared to the conventional

dual 18” design after the power compression takes
place. So, in addition to the higher efficiency and the
capability of easily manipulating transducer behavior
with the complex impedance compensation, considering
these last measurements, this could be another clear
advantage of the moving magnet design over a
conventional moving coil.
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Figure 21 — Final comparison of MOL with calculated
power compression effects for the moving magnet
transducer and the dual 18” subwoofer.
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Figure 22 — An example of ANSI/CEA maximum
output level measurement in one frequency point.

In figure 22 it is possible to see an example of
measurement at one frequency point using the
ANSI/CEA standard method.
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9. CONCLUSIONS AND FURTHER
DEVELOPMENTS

The novel moving magnet transducer offers very
interesting fields of application. Even though not
mentioned in this paper, some of those could be found
also outside of the audio field. Anyway, regarding the
professional audio subwoofer applications, in this paper
it has been shown a suggested approach to subwoofer
design using very high motor strength transducers that is
not based onto flatness of the acoustic output but is
based on MOL and box dimensions optimization. Of
course this approach is clearly based onto the
availability of a specific DSP assisted amplifier,
specifically designed and optimized to drive very high
motor strength transducers. Few simple applications
have been shown here in order to clarify the use and the
advantages but the practical experience that comes from
these examples suggests that other results, even more
outstanding that these, can be achieved if this new
transducer is used in designs that feature much higher
acoustic loadin. So, further developments of this work
will certainly be in a deep investigation of the use of
this transducer in horn design and in other high
demanding acoustic loading, where the use of amplifier
output parameters and differential pressure feedback
control could certainly be even more interesting.

10. RELATED READING AND REFERENCES

[1] L.L. Beranek, “Acoustics”, McGraw Hill 1954.
Reprinted by American Institute of Physics, 1986.

[2] Karl Erik Stahl - “Synthesis of Loudspeaker
Mechanical Parameters by Electrical Means: A new
Method for controlling Low-Frequency
Loudspeaker Behavior” — AES Journal, Vol. 29,
September 1981

[3] W. Klippel, “Loudspeaker Non Linearities -
Symptoms, Parameters, Causes”, presented at the
AES 119th Convention, New York, USA, 2005

[4] J. Danley, A. Rey, A high efficiency servo-motor
driven subwoofer, Presented at the AES 74th
Convention, October 8-12 1983 New York, USA

[5] Carlo  Zuccatti, Thermal Parameters and
PowerRatings of Loudspeakers, J. Audio Eng. Soc.,
Vol. 38, No. 1/2, 1990 January/February

[6] JohnVanderkooy,Paul.M.Boers“High-Efficiency
Direct-Radiator Loudspeaker Systems” AES
113TH Convention, Los Angeles, CA, USA, 2002
October 5-8

[71 Raymond J. Newman, D. B. (Don) Keele, Jr.,
David E. Carlson, Jim Long, Kent H. Frye, and
Matthew S. Ruhlen “ An Important Aspect of
Underhung V oice-Coils: A Technical Tribute to
Ray Newman” Presented at the 121st Convention
2006 October 5—8 San Francisco, CA, USA

[8] Blasizzo, Desii, Di Cola, Lastrucci “ Practical
applications of a Closed Feedback Loop Transducer
system equipped with Differential Pressure
Control” Presented at the 131st Convention 2011
October 20-23 New York, NY, USA

[9] John Vanderkooy, Paul. M. Boers and Ronald M.
Aarts, “Direct-Radiator Loudspeaker Systems with
High BI”, J. Audio Eng. Soc., Vol. 51, No. 7/8,
2003 July/August

[10]1D. B. (Don) Keele, Jr. “Comparison of Direct-
Radiator Loudspeaker System Nominal Power
Efficiency vs. True Efficiency with High-BlI
Drivers”, Presented at the 115th Convention 2003
October 10-13 New York

[11]Claudio Lastrucci “Electromechanical Conversion
System with moving Magnets” U.S Patent
Application - US 2013/0010999 Al

[12]Claudio Lastrucci “ Improvements to Systems for
Acoustic Diffusion — US Patent US 8428278 B2

[13]Claudio Lastrucci “ A Novel Moving Magnet
Linear Motor”, presented at the 136™ AES
Convention, Berlin, 2014

AES 137th Convention, Los Angeles, USA, 2014 October 9—12
Page 14 of 14



