Memorandum

To:
Kristian Ougaard

From: 
Bruce Slevinsky

Re:
Calculation of loudspeaker parameters for input to UNIBOX300 from a minimal input data set.  Application to the Bill McFadden data.

One of the largest sets of publicly available loudspeaker parameter data on the Internet was compiled by Bill McFadden.  The specifications and cautions published by Mr. McFadden are given below:

List of Low Frequency Loudspeaker Drivers

Bill McFadden

billmc@agora.rdrop.com

Please e-mail additional data, recommendations, and corrections to me.

Changes are preceded by "|".

  This is a list of speaker drivers, many of which have been recommended by people on the net.  The list started out as an attempt to get recommendations for musical instrument speakers.  Home and car speakers have been added since then.  Nevertheless, the recommendations still show an historical bias toward musical instrument speakers.  Keep that in mind when selecting a driver from this list.

  Some catalogs don't list the model number; in these cases the catalog  number is listed.  The MCM numbers are from the MCM Electronics catalog

  (www.mcmelectronics.com) [800-543-4330].  The PE numbers are from the  Parts Express catalog (www.partsexpress.com) [800-338-0531].

  This list includes Thiele-Small parameters for many of the drivers.  Since much of this data is supplied by readers, it would be a good idea  to obtain specifications from the manufacturer before starting a design.

  I also have a primer on speaker systems, a list of specifications for  "optimum" sealed and ported enclosures, and several speaker design programs.  See:

  http://www.rdrop.com/users/billmc

  Additional loudspeaker information is available at:

  http://www.diyloudspeakers.org/

  http://www.muohio.edu/~bullocrm/

  http://www.hi-fi.com/speaker/

  http://www.speakerbuilding.com/

  http://www.spiceisle.com/homepages/brian/audiodiy/

  ftp://snippets.org/pub/snippets/ldsg.txt

  ftp://ftp.uu.net/usenet/rec.audio.high-end/Software

  NOTE: This file has been formatted into vertical columns for easy

  reading.  If the format looks wrong, please download a new copy from 

  my web page:

  http://www.rdrop.com/users/billmc

The database created by Bill McFadden contains data in the following format:

Manufacturer/    Dia.  Power    Z    SPL           Vas              

  Model                 RMS   ohms  1W/1m    Fs   cu ft  Qts    xmax

While this data is sufficient to conduct Thiele-Small designs ala Weems, the data set is insufficient for input to UNIBOX30 and all of the extended calculations it performs.  Additionally, all of the McFadden data is in Imperial format, and needs conversion to metric format for UNIBOX.  In a minimum sense, UNIBOX30 also requires inputs of coil inductance and Qes and Qms.  In order to convert the McFadden dataset to UNIBOX30 format, I did some investigating of basic speaker parameter relationships and came up with an equation for Qes in terms of the acoustic efficiency in the form:
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air density [gm/cc]  -
 
.00129 g/cc



c = 
speed of sound in air –
 344 m/sec



A = 
cone area in cm^2



Vas = 
compliance volume in cm^3

Further, there is the standard relationship for Qts


[image: image5.wmf]Q

Q

Q

Q

Q

es

ms

es

ms

ts

+

=


Based on a regression analysis of loudspeakers with more complete sets of data parameters, I was able to define empirical curve fit relationships for the missing parameters,
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Assuming that Re is equivalent to the overall z value (the nominal impedance) given by McFadden, then the remaining parameters could be calculated.  In addition, limits were placed on the maximum values of  Qms (10) and Qes was limited to ensure that the Qts values equalled those given by McFadden.

The calculation process is illustrated in the companion spreadsheet SPKDB.XLS.  The data values from the partial database are typed into the left-hand columns of the SPEAKERS subsheet and the calculated results from the CALCS subsheet were then pasted into a UNIBOX database and imported into UNIBOX, where the requisite calculations of box parameters, etc were conducted.  Any partial data set can be converted in a similar fashion.

Bruce Slevinsky
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