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INTRODUCTION

This paper looks at Sound level cmtrollers, usually called simply Noise
limita‘s From the First crude Lni‘ts to fine devices which chra'wt tech'lology has
made available to us. In 1935 the publication 01‘ recommendations For such mits
have resulted in much eFFor-t being expended in trying to make limita-s more
relevant to the real erpose, which is to protect the cLstome's, neig-Ibmrs a-Id
attendees at disco's From the va-y high noise levels in such places. Several
papers, published ova“ the last Few years, detail the problems with the
existing mits.

HISTORY

As Fa“ as is known, the First practical production limiter was desiged by the
author in 1570/71 although ca-tainly bchre this there had been "one oFF" mits
in Canada, France add the United States. Most oF these were designed by
electhonic mginea‘s wiflw no real knowledge oF ECOLS‘CiC problems. The
motivation oF the original mit was an idea by the Noise Abatement Society to
produce such a Lni.t in resporse to wide publicity against really noisy Disco's.
The Final result was that the author would desig1 the wit to be Featu-ed on
television on a science p‘og‘amme.

In the event, this was done and to be newsworflwy on television, the name
'Electronic Drange' was thought up For the device. At the time, the Film
Clockwork Change was on Cerent release and the name was a great help to the
sales people.

By today's standa-ds the device was crude in 111a extreme. It's sound level
meter part was not even a real sound level meter, but simply the circuit board
From the cheapest indicatcr in the range at the time. The trip level circuit
was unstable with tanparatu‘e and the microphone was the cheapest magnetic mit
intaoded For home entertairment applications. The result was that we Lnit did
not meet, nor was it intended to meet, any National or International standard.

For a television show and in concept, it was ideal, but sadto say, For the
next 10 years, the company did no sa‘ious modiFication to the circuit to
improve it's real perFormance as despite it's low aocu-acy, it continued to
sell in large hunters to the companies continued proFit, which aFter all is the
raison d'eu-‘e For a company. As the then chieF designs“, naurally u-xe author
must accept a major part cf the blaim, but the rathe- more important matter oF
a range oF precision mete-s took all fine enginee-ing eFFor-t.
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It is believed that the same mit may still be in production, 15 years aFt'a‘

it's criginal desig1 with new logo and paint work to achieve sigfiFicant
per‘Fa-tna'ce improvements. IF so, a remarkable record For a piece oF installed

election—acoustic equith in the First: world.

Va‘ious versions oF the Lnit wee prodmed, including a u1it with multiple

display levels, with s simila‘ basic circuit. Between 1971 when the First mit
was made, and today, no less than 12 diFFere'It mite have been produced in

diFFm comtries, all doing essentially the same thing.

Whathhen do they do? In essence, they Lsually consist oF a sound level meta“

with "two electronic triers Fed From the '50er level mete-'s dc output. The
First oF these usually Feeds a device to indicate the p‘e—set level has been

reached. This usually has no othe- Fu1ction than as a warning and is usually
called the warning level. The second trip is usually at a highs" level and has

'a delay beFore it actually has any eFFect. In the original wit, it was

a‘ranged that a combination oF level and time would set the trip rathe— than a

simple level. This idea, whid1 somewhat ore—dated Leq meters, was an attempt to
make the Lnit respond to noise Dose rathec than a simple level. The trip was

exactly what it: said, in most applications, it simply cutoFF the power to the
ampliFia‘s and thus achieved silence. AFta‘ a short pa—iod, the power wouldbe
restored and the dancing could go on. The timings were such that in a normal
disco, the actual dancers would not stop, but the DJ or band would be acutely

aware that power had gone oFF.

The—e were many problems with the system Firstly, it was diFFicult to

calibrate as the microphone was not a type that would accept a close—comled
calibrata". Thus all calitration had to be done with a somd level meter
mou-Itedvalongside the micromone cr by making an estimate oF the diFFerence in
levels between the limiters microphone and the somd level meter.

Secondly, the limiter had to have a long lead From the microphone to the
controlla" because oF the physical conFigLration. This oFten caLsed pick-up
into the input From the ac mains.

FinallyI there was oFten a conFlict in the mind oF the Environmental Health
DFFica~ who wanted to protect the envirorment and at the same time wanted to
LEE A weigthing to compare results with meastr‘ements made with a normal Somd
Level Meter.

To protect the a-wironment, the attenuation oF the building together with the
spectrun oF the noise needs to be taken into accomt. Rock and Pop 'n'ILEiG' has
a predominantly low Frequency spectrun (reF 1) and A weighting is a poor
control For noise escaping via a strut:th which itselF has a poor low
Frequency attenuation.

The mite were also anopula‘ with g‘oups on the g-omds that they "restricted
artistic Freedom". All mm oF ills were laid at their door, including the
hoa‘y chestnut that they 'blew Lp' ampliFias. Despite oFFers to replace any
ampliFias which it could be proved had Failed due to the Lnits, no—one ever
came Foward to claim a new Lnit. Howeva‘, despite this, popular myth contin.es
to claim this oFta1 happe'vs. It is rathe- like the elephant and the rubble car.
Everyone knows someone who knows someone who actually saw the elqsha'1t sit-- on
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the buoble car. Even at proFessional conventions, consultants claim that this

happens, but so Far, have only given anecdotal evidence to support the claim.

No doubt at some time an ampliFia- has Failed coincedentally with powa‘ sqaply

re—connection, it would be a miracle iF not.

CCMPETATIVE UNITS

During fine late 70's several other companies made units which were in essence

similar. Even today, there is a large mrber oF units with vanious penFormance

pace-mate‘s, all oF which Function in a manna“ which eithe- cults oFF the powa"

to the ampliFiers or puts an attenuator in one loudspeake‘ line, or elsewhere.

Some oF these mim are made by companies who also make sound level meters and

presumably they have an acoustic perFormanoe which bears some relationship to a

National standard.

Some 01’ the units have clava" displays which attempt to improve fine visual

appearance or _to increase the message content. This is usually done by

multi—level light displays and in some cases these ace very cleve~ indeed.

Howeva- whatever fine limiter display, at fine end oF the day, eitf‘e" tine power

must be cut oFF, or the signal level must be reduced. The reduction can be a

s Fantion or it can be a Frog‘essive level reduction. The Former is usually

to preFerred as this tench to lead to a better sound signal. Many companies

use limiting ampliFie's, as fine methodoF progressive reduction, while others

use simple clipping either hand or soFt depending on their point If view.

Howeva", iF the arnpliFier has nonlinearity, by deFinition it distorts.

THE FUTUFE

It is oFten said that the last thing a manuFacturE‘ snould do, is to make

Fredictiors on fine Futlre Fcrm oF a particula‘ unit. IF they are correct, or

even believable, all this does is to give notice to their competitors 01‘ the

Form DF 3 new device. Howeva", in the present situation, thene is really no

dnoice, as only the publication 01" proposals will bring out comment and ideas

From fine acoustic community. Certainly, the proposals OF 1986 (reFE) can be
irnplimented without technical diFFiculty. The question must be posed as to

weuner thisis a sensible use oF resourses.

 

What can we do today? To answer this question, we needto look at current sound
level meta“ technology just as the First devices did. The next question is oF

course, What do we want to do today? This is the question this paper addsesses.

Firstly, we can automaticlly assume thata compute“ will be involved in the

data acquisition and collation. This then gives us the possibility oF making

real time calculaticrs and storing eitha- the raw data or the results oF these
calculations.

SecondlyI as electnonic circuius are now so small, the problems oF having to

have all the circuitry behind the stage has gone. We can now build all the

circuitry in the display unit mounted in the most convenient point.
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lThe circuitry, the memcry, the 'decision' blocks are all in the ceiling momted
wit. The Gm'IBCtlU‘] between fl-e wit and the actual cut—oFF relay is now a
standard electricians task and does not require any specialist 'installation'
knowledge.

Thirdly, we can decide what the me‘d'tod a'sd time interval oF data collection
dwell be. By this I nean that the use" ca-I decide aFte- the unit has been
delivered. The Frog-ante in the wit could allow the use" to change may oF the
acquisition parameta-s. The changes a-e then put into the 'sta—t—up' FIAM
memory, which is battery backed and will renain thee u-Itil changed. This flea-1s
tha‘eare no controls For the Disc Jockey or ba'ld to 'adjtet'. this removes one
01’ fl-ue' problems with the original wit. \

Next, we can automatically calibrate the system. This can be time by a variety
,oF nears, but all involve sending a siglal From the compute" and measuring this
signal. The Form oF tie sig-Ial can be insa-t calibration or any other method
the manufacturer can invent, including one acoustic calibration. Certainly,
this will be an area oF competative endeavour. This calibration also
automatically checks For tie presence oF the microphone. It has not been
Lnknown For bands to place all man-er 01" substances in the microphone to stop
it Fantioning. Some oF these have been biological in origin.

DATA CDLLECTIm

the DF the things the corrputac does really well, is stcre data. This suggests
that the data can be routinely downloaded to a host computer For decking. For
example: The licerse conditions Fcr a old: may contain a clause mat the level
in pethstl-eFcrrnoFaSminuteLeqmLetnotbeaboveXdBmor-ethan once a
week. The computa- based cm‘trolla- can reccrd eithe— the time history oF any 5
minute pe~iod, or simply any period that exceeds the oritacion or any
combination oF the two. The method oF collection can be by telephone, by
visiting the club and downloading the data, or by renoving some storage device
dLring a visit. I have used 5 minutes as an example, the computer could not
care less iF it was 7,32 minutes.

Not only are all fl'ese things readily available with the use oF a computer-
based system, but othe~ advantages accrue as well. The computer can display any
pa~ameta~ the local EHD requires. For example, it has been proposed that a
digital display should be Fitted to show the Leq to the before. While
wondering about fl-e wisdom oF such a move, iF it is reqqired, the computer can
do it. The manuFactu-e- can prog~amme the Lnit to read out: any pa-ameta- that
is acquired. The time period oF the Leq, that is how oFten a new acquisition is
started, is“ simply a nunbe" to the computer. Assuning that the device acquires
it"s data by we method oF Ehcrt Leq, the only restriction on the time is the
elemental period, which has raditionally been 125 Milliseconds. It is not
Felt likely'that this will be too long an elenental pa-iod. with an ac mains
ope—'ated Lfiit, there is no maximun time. The limitation on hand—held mite
being the battery liFe.

Should a_ trip and warning be required, the internal Firmware, that is the
programme inside the wit, cm be changed to show whatever combination oF
level, time, nunba— oF exceedenoes etc is desired. Hid-I the olde— technology
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Lnits, this was a major task. When a computer is invoved, all this is done by
soFthre and can be changed at will BYTl-E USER. He simply comecus Lp a
desktop computer and the very simple multiple choice programme asks For all the
paramete‘s required. This should end the misery and Financial loss oF many
visits to a site to set and reset the trip and warning levels.

These then are some oF the things available to Le now that computer chips are
inside the mite. What all manuFactLrer-s need is a clear guidance From the
marketplace as to the real requiremlents oF the EHO and the actual purchasers,

IE. 111a clLbs and resu-ants. We at Cirrus Research as one oF the leada~s in the

'chips with everything' approach are only one oF the crganisaticrs who want
this inFcrmation. Certainly, no mat-“Facter will be in a position to go Foward
to proctntion with a Lnit Lntil Feecback From the indust~y is available.

Perhaps the idea oF computa‘s will Fright-en oFF the pote‘atial customer and
theoeFore the Fact that it is computer based should be played down. Again, the

possibility oF an almost limitless choice (31’ parameters, could be too much For
non computer literate people. The next year will probably see a revolution in
these devices and- no doubt some will be oven—ambitious, some will be dowrrig-mt
bad and othe‘s will Fit into me exact ma‘ke't parameter-s. Only you the users

can inFluence us the manuFactLr-ers in the correct direction.

CONCLUSION

Corrent technology will allow ma'uFactLrers to provide a new gene-ation OF Real
time, installed Disco controllers which can rennve thelimitations imposed by

the tectnology 01‘ me early 1970's. Howeva", to make use 0F this technology,
the users must give the potential manuFacttrer-s a clear lead in writing a
p(.~FcrmaI-ce speciFication. IF we wait until we have a British Standard, it is
probable that this second generation ted'mlogy will itselF be out oF date by
the time oF publication. IF we are to be taken serioley as an indusuny by the
public at large, it is the use oF cucrent technology to meet scientiFically
deFendable mite, which will Fr‘nvide credibility, not the continued
installation oF devices which appear to gene-ate as many problems as they
solve.
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