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SoundCheck™, Artificial Ear, Artificial Mouth
Racal Acoustics Ltd., now wholly owned by New York based J.F. Lehman & Company, specialises in the
design, development and manufacture of audio ancillaries and associated communications equipment used
by armed services and civilian authorities throughout the world, on land, sea and in the air.

The company uses a SoundCheck™ Electroacoustic Test System to test the acoustic performance of its wide 
range of handsets and headsets.
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The Company and its Acoustics Pedigree

Formed in 1910 in the pioneering days of radio communication, S.G. Brown, as Racal Acoustics
was then known, produced one of the very first headphones. During the following 68 years,
the company’s expertise and product range expanded to meet the growing demand for high

technology communications equipment in the military and commercial markets. In 1978, S.G. Brown merged
with Amplivox, adding new and complementary expertise, to create Racal Acoustics.

Today, Racal Acoustics is recognised as one of the world authorities in its field. The company plays a leading
role in developing state-of-the art technology, and maintains close links with research establishments, uni-
versities and military organisations throughout the world.

In 1989, Racal Acoustics moved to new, purpose-built manufacturing facilities at Harrow, Middlesex, in the
United Kingdom. The company has about 250 employees.
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Wide Product Range

Fig. 1 
The Slimguard II 
Headset is a low 
profile, noise 
excluding headset 
which is specifically 
designed to fit 
beneath the PASGT 
ballistic helmet

With its expertise and reputation in the design, develop-
ment and manufacture of audio ancillaries and field com-
munications equipment, Racal Acoustics has an
extensive product range. Headsets and handsets are a
large and important focus market, and the diversity of
this range of equipment ensures the ability to address
any requirement from the armed services, defence, aero-
space and other customers. Racal Acoustics products
include:

❍ harness systems
❍ communications ancillaries – for tactical firearms 

users and siege/hostage situations
❍ telephones – for tough environments
❍ line communications equipment
❍ integrated helmet systems
❍ multiplexed, automatic telephone systems

Fig. 2 
Careful design 
ensures that the 
Modular Cobra 
headset does not 
interfere with 
peripheral vision or 
impede the 
reception of local 
sounds

The development of new high-tech products and solu-
tions draws upon the specialist expertise and in-depth
knowledge of its customers’ needs, acquired over more
than 90 years.

Order quantities can be from ten to ten thousand, and
delivery times are usually from 16 to 24 weeks. In addi-
tion to its standard range, Racal Acoustics also develops
customised products with its customers for special ap-
plications.

Applying Technology

Fig. 3 
Tough telephones 
for tough 
environments – the 
RA708 is a 
weatherproof 
telephone of 
extremely robust 
construction. 
Applications 
include railways, 
power stations, the 
armed services and 
heavy industry

Acoustic noise reduction is just one example of Racal
Acoustics applied technology – at work in the cockpit of
the multi-role EH101 helicopter – giving its users en-
hanced intelligibility and safety under high ambient noise
levels and heavy pilot workloads.

Related Approvals
The Quality System is operated and maintained by Racal
Acoustics to ensure that the requirements of
BS EN ISO 9001:2000, and British Civil Airworthiness Re-
quirements (BCAR), Section A, Sub-section A8,
Appendix 1 or an equivalent, are fully satisfied.

Racal Acoustics and its products are approved by all
relevant authorities including NATO, MIL-standard, CAA,
FAA and many armed forces and authorities throughout the world.
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Testing Expertise

Ronan Sheehy is Test Support Manager at Racal Acoustics. He has extensive experience
in electroacoustics and has worked for the company since 1976.

Ronan is responsible for the testing and technical support. This includes the develop-
ment of testing techniques, calibration of the testing equipment and design of the test
fixtures.

Fig. 4 
Ronan Sheehy is 
Racal Acoustics’ 
Test Support 
Manager. He says, 
“My job is very 
varied, demanding 
and with many 
new challenges – 
it’s fascinating”

Ronan says, “The technology used in our industry
has changed enormously since the 1970s – not only
the design, development and manufacture, but also
the testing techniques. We focus on the production
of headsets and handsets using both boom and fist
microphones. Many of our products now use digital
technology and have built-in electronics. We make
very substantial investments in research”.

He explains, “Our primary task is to check the acoustic
parameters of finished products. The acoustic speci-
fications are defined by us and our customers. We also
test the performance of bought-in components, and
make benchmark tests on products manufactured by
our competitors. Within R&D, acoustic tests are also
made in the development of new products”.

Acoustic Testing

Fig. 5 
Ronan works with 
the SoundCheck™ 
Electroacoustic Test 
System in his office

Ronan continues, “For acoustic testing, we
chose the SoundCheck™ Electroacoustic Test-
System. Since the mid 1980s, we have used a
Brüel & Kjær Electroacoustic Test System. Al-
though it’s still in everyday use in our lab, it is
large and rather slow. Our relationship with
Brüel & Kjær goes back over very many years.
Our R&D department uses a wide variety of
Brüel & Kjær microphones, calibrators and has
two Audio Analyzers Type 2012 for use in their
laboratory and anechoic room”.

He adds, “Brüel & Kjær’s reputation as a leader in the field of sound, and our positive
experience over the years, meant it was natural for us to buy a system marketed by
them”.

“We have had SoundCheck™ since October 2002. I use the system myself for specific
acoustic investigations. It is very easy to set up and it takes me or my colleague about
an hour to make a new test template for routine end-of-line testing. In this case, we put
the system on a trolley and wheel it into the production area – it’s very convenient.
SoundCheck™ can be run by semi-skilled operators with a minimum of training, and
the user interface is really simple. Background noise is not a problem because there is
a tracking filter within SoundCheck™ that averages the test result and eliminates the
effects of external noise sources. We also like the fact that SoundCheck™ is written in
LabVIEW™ – we understand the software and, if required in the future, we can easily
integrate it with our own programmes. It is now in constant use on the shop floor as
part of a Lean Line producing headsets.”
For Internal Use
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Fig. 6 
PASS/FAIL criteria 
are easily set or 
changed and status 
is shown clearly 
after each test. The 
display also shows 
that individual test 
parameters are 
within the defined 
tolerances

A quantity of finished products are thor-
oughly tested to ensure that their acoustic
performance complies with the acoustic
specification. The quantity tested is deter-
mined by the Single Sampling Plan, based on
BS 6001 and MIL-STD-105. In certain cases,
customers may specify the percentage of fin-
ished products to be acoustically tested.

The SoundCheck™ built-in generator module provides the sound source for testing both
headphones and microphones. The swept sine wave from 1/3-octave to 1/24-octave is
applied, via an amplifier, either to a Brüel & Kjær Mouth Simulator Type 4227 (for mi-
crophone testing), or to the headphone being tested. The headphone is connected to
a Brüel & Kjær Artificial Ear Type 4152 to measure the response. The frequency response
can be set from 1 Hz to 20 kHz but generally the limits are 300 Hz to 3 kHz. The acoustic
‘seal’ of a headphone is very important. For microphone testing, the distance between
the mouth simulator and the test object is set by the British Standard. It is generally
between 10 and 15 mm.

Fig. 7 
A Brüel & Kjær 
Mouth Simulator 
Type 4227 is used 
for microphone 
testing at 
standardised 
positions

Time Saving
Ronan says, “Each test takes less than five
minutes. This compares to about 40 minutes
when using the original Electroacoustic Test
System, so we have a tremendous saving of
time. In fact, the actual test only lasts a few
seconds – it’s the setting up of the test ob-
ject that takes the time. 

Any failures are critically investigated. Even small changes in material specifications
can affect the acoustic performance of our products. With communications equipment,
we test both the headphones/speakers and the microphones. Generally, we test the
frequency response and sensitivity, but we can also test the distortion and impedance,
if required. We can also test special functions such as Voice Activated Gate or VOX
(Voice Activated Transmitter) control”.

Fig. 8 
The frequency 
response display 
shows the upper 
and lower limits, 
and the actual 
performance of the 
item under test. 
The test status and 
specific test 
parameters are also 
displayed and 
saved

“We calibrate the test system frequently and
use Brüel & Kjær microphones, a NEXUS™

Conditioning Amplifier and a Sound Level
Calibrator as part of the calibration system.

A climatic chamber is available if climatic
test are required, such as performance eval-
uation at high/low temperatures, or in high
humidity. Most environmental tests (for ex-
ample, ballistics) are made at the product’s
qualification stage.

Data and Reporting

The test data is stored on the SoundCheck™ PC’s hard disk and regularly backed-up
on CD. In the future, the SoundCheck™ PC will be connected to the central network
server and the test data can then be accessed by all departments within the company.

Customised printed reports of the test result can be made using the built-in facility
within SoundCheck™. The test data is archived for at least three years.
For  Internal Use
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Fig. 9 
The Brüel & Kjær 
Electroacoustic Test 
System was bought 
in the 1980s – it is 
still in everyday use 
but has been 
replaced by 
SoundCheck™ for 
production line 
batch testing. Test 
times have reduced 
from about forty 
minutes to less 
than five minutes 

SoundCheck™ was developed exactly for this ap-
plication in the US, by Listen Inc., formed by Steve
Temme. Steve has been associated with
Brüel & Kjær for many years, and has developed
this versatile, software-based system for the pro-
duction line testing of electroacoustic devices.
SoundCheck™ runs under Windows® and compris-
es a series of ‘Virtual Instruments’. This means
that no special hardware is required as the system
operates using a standard professional sound card
and a PC equipped with a Pentium® processor.
SoundCheck™ performs very rapid frequency and
phase response, impedance and distortion tests,
typically in less than five seconds. 

Customisation
SoundCheck™ is easily programmed and is delivered with a range of options that
automate testing. The operation sequences required by each customer, for example,
user prompts, conditional branching, and non-keyboard commands, are easily accom-
plished using the Sequence Editor Module. All the accessories necessary for on-line
production control, such as foot-switches, buzzers and barcode readers, are supported
and can be easily installed.

 Key Facts

❍ Racal Acoustics specialises in the design, development and manufacture of audio 
ancillaries and associated communications equipment 

❍ Racal Acoustics is accredited to ISO 9000
❍ The company and its products are approved by all relevant authorities including 

NATO, MIL-standard, CAA, FAA and many armed forces and authorities throughout 
the world

❍ “The technology used in our industry has changed enormously since the 1970s – not 
only the design, development and manufacture, but also the testing techniques”

❍ Racal Acoustics chose the SoundCheck™ system for acoustic production line testing
❍ SoundCheck™ is marketed by Brüel & Kjær throughout the world
❍ “Brüel & Kjær’s reputation as a leader in the field of sound, and our positive experience 

over the years, meant it was natural for us to buy a system marketed by them”
❍ SoundCheck™ can be run by semi-skilled operators with a minimum of training
❍ Background noise is not a problem – there is a tracking filter within SoundCheck™ 

that averages the test result and eliminates the effects of external noise sources
❍ Racal Acoustics likes the fact that SoundCheck™ is written in LabVIEW™

❍ “Each test takes less than five minutes. This compares to about 40 minutes when 
using the original Electroacoustic Test System, so we have a tremendous saving of 
time. In fact, the actual test only lasts a few seconds”
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