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Order Your Copy of
“Electroacoustics
Measurements”

This essential reference for mak-
ing proper transducer measure-
ments is a 300+ page, bound,
fully annotated compendium of
slides and information from the
CJS Labs Electroacoustic Meas-
urements training seminar. Cov-
ers all topics from the course.
Literature references for each
chapter are also included.

Ordering information:

http://www.cjs-labs.com/
sitebuildercontent/
sitebuilderfiles/
OrderingCourseNotes.pdf
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ALMA Seminar Hits Jackpot in Vegas

Although attendance was
down slightly from previous
years, the full day
“Electroacoustic Measure-
ments” seminar at the
ALMA Winter Symposium
in Las Vegas, on 5 January
2009 was a great success.
Acoustic, test methods,
and analysis techniques
were detailed. Participants
were engaged, asking
questions throughout. Ad-
ditional information is avail-
able at the ALMA website:

http://
www.almainternational.org/20

09 winter _symposium.php

Standards News
The I|EEE Subcommittee
on Telephone Instrument

Testing released IEEE
1652 “Standard for the Ap-
plication of Free Field

Acoustic Reference to Te-
lephony Measurements” at
the end of 2008. IEEE 269
“Methods for Measuring
Transmission Performance
of Analog and Digital Tele-
phone Sets, Handsets, and
Headsets” and IEEE 1329
“Standard for Measuring
Transmission Performance
of Speakerphones” have
been extensively revised

Recent News & Upcoming Events

AES 36th

| recently co-authored a
paper entitled “Ensuring
Accurate Playback and
Analysis of Binaural Re-
cordings for Automotive
Sound Systems”. The pa-
per will be presented at
AES 36th International
Conference: Automotive
Audio—Sound In Motion,
in Dearborn, MI, 2-4 June
2009. Info at:
http://www.aes.org/events/36/

Bruel & Kjeer Type 4232
Acquisition

CJS Labs has just ac-
quired a Bruel & Kjeer Type

San

Francisco, CA
Email: cjs@cjs-labs.com .

4232 Anechoic Test Box.
This device enhances our
capabilities to perform
measurements of miniature
microphones, and hearing
aids. The high isolation en-
ables equivalent input noise
measurements.

CJS Labs Joins
CNSV
CJS Labs became a mem-
ber of the IEEE Consultants
Network in Silicon Valley.
CNSV info at:

http://
www.californiaconsultants.org/

IEEE

94114-1401
URL: http://www.cjs-labs.com/

and are currently open for
ballot. Both should be re-
leased later this year. ANSI
S3.22-2003 “Specification
of Hearing Aid Characteris-
tics” was adopted by the
FDA in late 2008. In Sep-
tember, | took over as
Chair of the ANSI S3
Working Group on Cou-
plers and Ear Simulators.
We reaffirmed ANSI S3.7
“Method for Coupler Cali-
bration Of Earphones” and
are currently working on a
revision of the ANSI S3.25
standard “For An Occluded
Ear Simulator”.

Please contact us and let
us know if we can be of
any service to you and your
organization.

Best regards,
Christopher J. Struck
CEO & Chief Scientist
CJS Labs

. USA
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CJS Labs is a consulting firm based in San Francisco, California. We
specialize in audio and electroacoustics applications. We have over 22
years of industry experience in engineering and technology manage-
ment. Areas of expertise include transducers, acoustics, system design,
instrumentation, measurement and analysis techniques, hearing science,
telephonometry, speech intelligibility, and perceptual coding. We also
offer project management, technology strategy, and training services
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Setting Up Simulated Free Field Measurements

Generally, when performing a measurement of a loudspeaker or
other source, only the direct sound from the transducer is de-
sired, without influence from the room/environment or other
noise sources. An anechoic chamber with sound absorbing
surfaces can be used to eliminate reflections. However, not
only is such a facility expensive, but the effective lower fre-
quency is limited by the depth of the absorbing material (A/4).

An alternative is to perform time selective measurements.
Time Selectivity is based upon the constant speed of sound.
The means that the Direct Sound always follows the shortest
path and arrives at the measurement microphone first. Time
Delay and Distance are therefore directly related: 7= d/c . A
Simulated Free Field is created by completing the measurement
before the arrival of the first reflection. The Path Length Differ-
ence between the Direct Sound and the first Reflection is the
available measurement time (Time Window).

Measurement
. 1
Microphone _-*;

e 1

Fig. 1 The Simulated Free Field test set up forms a virtual
ellipsoid with the microphone and source at the focal points.

Back issues of Lab Notes are available
on our website at:

http://cjs-labs.com/_wsn/
page5.html

The Time Window, T, is determined by the path length differ-
ence between the direct sound and the first reflection.

T = (dg, +dg,) —d
C

Eq.1

So, in any room, an ellipsoid can be defined within which a
time selective simulated free field measurement can be made.
The governing distance in most ordinary rooms is floor to ceil-
ing height. The loudspeaker and microphone sit at the focal
points of the ellipsoid, usually centered at half the ceiling
height. The reciprocal of the time window, T, gives the lower
frequency limit and frequency resolution, 4f. Given the path
length difference, the lowest frequency that can be measured is
governed by the room size, similar to an anechoic chamber, but
without any special (or expensive) treatment. For a given low
frequency limit, the size (L x W x H) of the untreated room for
either an anechoic chamber or time selective measurements is
more or less identical given the depth of absorbing material that
must be fitted to the walls floor and ceiling.

In order to assist you in setting up simulated free field measure-
ments, an Excel spreadsheet has been created and is available

on our website: http://www.cjs-labs.com/sitebuildercontent/
sitebuilderfiles/SimulatedFFMeas.xls

A [ B [c[D] E [ F [
Simulated Free Field Measurement Worksheet
|
Mic & Source Height for Desired Low Frequency Limit

Metric English
Desired Low Frequency Limit: 100.0 Hz

Distance Between Mic and Source: 1.00|m 3.00fft
Speed of Sound: 344.8|m/s 1131.2|ft/s

Required Height of Mic & Source: 2.68/m 8.53 ft
Time Window Width: 10.00 ms

EEREEEERE

=
=

e
il ey

Low Freguency Limit for Given Mic & Source Height

| 13 | Metric English

14 Mic & Source Height: 1.00|m 3.00|ft
|15 | Distance Between Mic and Source: 1.00{m 3.00)ft
| 16 | Speed of Sound: 344 8|lm/s 1131.2|ft/s
|17 | Low Frequency Limit 278.9|Hz 3051 Hz
| 18 | Time Window Width 3.58/ms 3.26 ms

It will calculate the mic and source height required for a desired
low frequency limit or the low frequency limit for the mic and
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Calibrating Hearing Aid Telecoil Measurements

The background theory for this topic is rather complex, so in
this issue we will show the specific procedure for 3 particular
systems. To see diagrams of each system and a detailed techni-
cal description of the theory, see the full application note at:

http://cjs-labs.com/db4/00368/cjs-labs.com/ download/
TelecoilCalibration.pdf

The general test system configuration is shown in Fig. 1.

Gain, g Loop or
TMFS
+V |
R —>
—AMWA——
Magnetic
- Field
Signal .
Generator Power Amp H

Fig. 1 Test system for hearing aid telecoil measurements.

After the microphone and sound source (power amp and loud-
speaker in the anechoic test chamber) are calibrated for acous-
tic measurements, the second channel of the power amp is gen-
erally used for the telecoil measurement. This feeds either a test
loop or a Telephone Magnetic Field Simulator (TMFS), which
generates the required magnetic field as input to the hearing aid
telecoil. The first step is to measure the gain g [in V/V] of the
power amp. This number (in V/V or in dB) is used by the
measurement system to refer the level of the stimulus signal
directly to the input terminals of the device under test, i.e., the
gain of the power amp will not be a part of the measurement
and the test level is known at the output of the power amp.

For this application, we would like to specify the test level as a
magnetic field strength [in units of A/m]. This requires a con-
version (or transduction) of the stimulus voltage into a mag-
netic field strength to be performed by the test loop or TMFS.
We need to know the voltage to magnetic field sensitivity k [in
A/m/V] of the particular magnetic field transducer connected to
the output of the power amp. This is analogous to calibrating a
loudspeaker or microphone connected to our test system, so the
process is very similar.

CJS Labs is a consulting firm based in San Francisco, California. We
specialize in audio and electroacoustics applications. We have over 22
years of industry experience in engineering and technology manage-
ment. Areas of expertise include transducers, acoustics, system design,
instrumentation, measurement and analysis techniques, hearing science,
telephonometry, speech intelligibility, and perceptual coding. We also
offer project management, technology strategy, and training services

Back issues of Lab Notes are available
on our website at:

http://cjs-labs.com/_wsn/
page5.html

We can see by a quick inspection of the magnetic field units
that what is actually required is a current, not a voltage. Fortu-
nately, Ohm’s Law, in the form of | = V/R , provides us with
an easy voltage-to-current conversion. This means that a series
resistor between the power amp output and the loop or TMFS is
required as shown. After the power amp is calibrated, the total
sensitivity of the channel for telecoil measurements is

Sensitivity =g - k
OR S [dB] =G [dB] + K [dB]
Case 1:
ANSI S3.22 Telephone Magnetic Field Simulator

Let us consider the specific case of the Frye Telewand (part no.
043-1052-00 www.frye.com). This unit incorporates an internal
100Q resistor. The sensitivity of this device is 0.2257 A/m/V (-
12.93 dB A/m/V). Perform tests at 31.6 mA/m.

Case 2:
B&K 4232 or Interacoustics TB-25 Teleloop

A 1/4 W, 100 Q series resistor is required. The sensitivity of
the loop in this system is 0.04 A/m/V (-27.87 dB A/Im/V).

Case 3:
B&K 4222 with modification WH0880

The “mesh” in the test plane is modified to act as a single turn
loop. A 1/4 W, 61.9 Q series resistor is required. Interestingly,
with this value of resistor, the sensitivity of this system is also
0.04 AIm/V (-27.87 dB A/m/V).

Although this may appear complex, the end result produced is
simple: The test system can be set up and calibrated to produce
a very well-defined magnetic field knowing only the geometry
and the current (set by the series resistor). Once calibrated, the
stimulus can be exactly specified as a magnetic field strength in
calibrated engineering units at the test point.

57 States Street . San
Tel: (415) 923-9535 +« Email:

Francisco,
cjs@cjs-labs.com .

CA 94114-1401 .

URL:

USA
http://www.cjs-labs.com/



mailto:cjs@cjs-labs.com�
http://cjs-labs.com/db4/00368/cjs-labs.com/_download/TelecoilCalibration.pdf�
http://cjs-labs.com/db4/00368/cjs-labs.com/_download/TelecoilCalibration.pdf�
http://cjs-labs.com/db4/00368/cjs-labs.com/_download/TelecoilCalibration.pdf�
http://cjs-labs.com/db4/00368/cjs-labs.com/_download/TelecoilCalibration.pdf�
http://cjs-labs.com/_wsn/page5.html�
http://cjs-labs.com/_wsn/page5.html�
http://cjs-labs.com/_wsn/page5.html�
http://cjs-labs.com/_wsn/page5.html�
mailto:cjs@cjs-labs.com�
http://www.cjs-labs.com/�
http://www.frye.com�

	ALMA Seminar Hits Jackpot in Vegas

	Recent News & Upcoming Events

	February 2009 				© 2009 CJS Labs

	Volume 2, Issue 1

	Technology · Research · Strategy · Solutions

	Lab Notes

	Audio & Electroacoustics

	Inside this issue:

	Order Your Copy of “Electroacoustics     Measurements”

	Setting Up Simulated Free Field Measurements

	              Technology · Research · Strategy · Solutions



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



