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Nostalgia for nature

A nostalgia for placid pools and wild foliage haunts the landscapes of Henri Rousseau (1844-1910)
called the douanier, from his profession of t official. He painted this work, “In the Forest"
(Zurich Museum, Switzerland) in 1886. That year, Rousseau, a self-taught, “week-end” painter
exhibited his works for the first time at the Paris Salon des Indépendants. Within a few years,
poets and painters were hailing the primitive yet modern qualities of Rousseau's painting.

“Catalogue of Colour Reproductions of Paintings™ (1860-1965). Unesco, Paris. Phototypie colour reproduction,
55%47 cm. The Pallas Gallery Ltd., London, £2.2.0.
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DOWN WITH DECIBELS!
Reducing the noise around us
By O. Schenker-Springli

THE ARCHITECTS OF SILENCE
By Constantin Stramentov

STREET AND AIR TRAFFIC NOISE
—AND WHAT WE CAN DO ABOUT IT

By Leo L. Beranek
SUPERSONIC ‘BOOM CARPET’

CORDOBA (ARGENTINA) TAKES
NOISE ABATEMENT BY THE HORNS

By G. L. Fuchs
ECHOES FROM OUR NOISY WORLD

NOISE AND HEALTH

Noise can cause damage to hearing
and have other harmful effects
By Gunther Lehmann

THE DANGER OF SOUNDS WE CANNOT HEAR
FROM THE UNESCO NEWSROOM
LETTERS TO THE EDITOR

TREASURES OF WORLD ART
Nostalgia for nature (Henry Rousseau)

Photo @ Walter Studer, Bern

Cover photo

Noise is one of the scourges of the
modern world, an unwanted product of
our technological civilization increasingly
polluting our daily life. To the din that
assails us in streets, offices and facto-
ries and even our homes, a new noise
will soon be added: the reverberating
boom of supersonic jet airliners. We
| are paying, in nervous strain, noise-
" induced deafness and other physical
and mental ills, the price of faster
transport and an “easier” life. Yet ways
can be found to halt the noise invasion
and mitigate its harmful effects.
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DOWN

by O. Schenker-Spriingli

N OISE has always been
with us, but never has it been so
obvious, so Intense, so varied and so
pervasive as it is today.

Modern life has been made easier
by numerous technological innova-
tions, but some of the side-effects
make progress as a whole seem prob-
lematical and indeed, in some res-
pects more like regression. In addition
to the serious problems of air pollution
and water pollution we now have to
contend with “noise pollution™ in many
forms.

Unlike the lucky few who can spend
their lives far from the clamour of
our technological age, most people, at
least in industrial areas, are obliged
to live and work under conditions in
which noise often attains an alarming
level. In the home, children are unable
to sleep or are suddenly aroused by
the roar of a passing aircraft or the
din of a noisily revving automobile.

Older people also suffer from these
disturbances. Deprived of a proper
night's sleep in a well-ventilated room,
many people are unable to recuperate
the physical and mental energy they
have used up at work and will need
again next day. They try to shut out

O. SCHENKER-SPRUNGLI of Switzerland
is Secretary-General of the International
Association Against Noise. A lawyer by
profession, he is director of the Swiss Anti-
Noise League.

WITH
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This view of the unending
stream of traffic on the

A des Champ
Elysées In Paris hardly
suggests the peace and
repose of Elysium, the
paradise of Greek
mythology, after which
the avenue is named.

Photo © Francisco Hidalgo
- Fotogram

DECIBELS !

noise by keeping windows closed or
wearing ear plugs. And even then they
cannot be sure of sleeping undis-
turbed.

Next morning they have to face
another day of hard work, often in
noisy surroundings, which means that
more nervous energy is burned up in
resisting the stress of no se, instead
of being used productively.

Insufficient rest and relaxation inevi-
tably reduce efficiency. Noise, in fact,
causes an incalculable loss of nervous
energy to the detriment of the health
and well-being of the individual and
ultimately to the detriment of the
national economy as a whole.

Although these facts have been
confirmed by studies and research in
Switzerland and many other countries,
a few people still maintain that until
noise “has turned a grey mouse into
a white one”, all that has been affirm-
ed about the effects of noise is merely
theoretical and therefore inconclusive.

Such persons are merely side-track-
ing the problem. It is just as though
the painstaking research on noise that
has been going on over the past ten
years, leading in each case to iden-
tical conclusions, has been a complete
waste of time.

Yet anyone who observes present-
day conditions of life not only in our
cities, but increasingly in the country-
side too, can see for himself the direct
and indirect effects of incessant noise

https://unesdoc.unesco.org/in/documentViewer.xhtml|?v=2.1.196&i...en&multi=true&ark=/ark:/48223/pf0000078367/PDF/078367engo.pdf

on modern man: nervous troubles,
reduced powers of concentration, in-
efficient work, increasing absenteeism,
among others.

These few examples give us a
general idea of the present state of
affairs. How did we come to be in
such a situation? Primarily because
social and legal measures were not
taken to prevent it, and for the failure
to act in time the public authorities
bear the major responsibility. For far
too long the spread of noise was
accepted as a natural process, as a
price to be paid for our technological
progress. Law, justice and public
authorities all capitulated to techno-
logy.

In such a situation the average per-
son tended to feel, and to become,
helpless. The first wave of protests
gave way to resignation. People
shrugged their shoulders and said
“There’s nothing we can do about it".

But just over ten years ago orga-
nizations were set up in a number of
European countries to wage campaigns
against the spread of noise. These
bodies, whose organizers were often
eminent doctors, jurists, engineers and
specialists in acoustics, decided to
unite their action and in 1959 formed
the International Association Against
Noise. The Association has so far
held four important congresses on
noise abatement (Zurich, 1960; Salz-
burg, 1962; Paris, 1964 ; Baden-Baden,

CONTINUED ON PAGE 6
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DOWN WITH DECIBELS (Continued)

The growing anti-noise movement

1966) and will hold its fifth congress
in London early next year.

It is all very well to set up orga-
nizations and hold congresses and
meetings in different countries but
what practical results have been
achieved by all this? Here are a few
examples:

B By stimulating new activities, meet-
ings and congresses have given an
impetus to basic research and have
promoted progress, often of outstand-
ing value. But it obviously takes more
than a few years to eliminate even
the major part of all the noise
that has been accumulated by the
unbridled expansion of technology
over several decades. Achievements
during the past ten years in acoustics,
sound-proofing techniques and the

introduction of anti-noise regulations
have nevertheless been remarkable.

H Each of the congresses of
the International Association Against
Noise has enabled over 500 specialists
to exchange ideas, pool their expe-
rience and establish fruitful contacts
on both the personal and scientific
levels.

H® Since its foundation and especially
on the occasion of its four congresses
the Association has established con-
tacts with major international organiza-
tions, including the United Nations
Office in Geneva, the World Health
Organization, the Council of Europe,
the European Conference of Ministers
of Transport and the International
Organizations for Standardization. It
also works closely with other crgani-
zations concerned with anti-noise cam-

‘NOISE BAROMETER’
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130 - Riveting
120 — Threshold of pain

“noise barometer”

in a street in Zurich

110 —+ let aircraft (at 100 yards)

90 — Sports car
Heavy lorry

80 —+ Motorcycle, motor-
scooter

70 - Busy street
60 —+ Conversation
50 —+ Quiet street
40 -4 Quiet room

30 —+ Tick of watch
(at 1 metre)
6 20 -+ Whisper

10 -+ Leaves
wind

0 4- Threshold of audibility

rustling in the
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(Switzerland) shows passers-by how much
noise nearby traffic is making. The decibel
is a unit used to measure different inten-
sities of sound and is calculated from the
level at which sound becomes audible to
the human ear. But neither the subjective
impression of noise perceived by the ear
nor the degree of disturbance it causes
can be ed with precisi on the
decibel scale. The 50-decibel change of
intensity between the noise of people
conversing and the rustling of leaves (see
scale, left) is far less noticeable than the
50-decibel gap between the same conversa-
tion and the noise of a jet engine. High
frequency (high-pitched) sounds grate on
the ear more than those with a low pitch.

30-12-2021 05:34

paigns, and its specialists are fre-
quently consulted on major problems
and decisions in the field of noise
abatement.

H Since its directorate has always
comprised a physician, an engineer, a
specialist in acoustics and two Jurists,
the International Association is in a
position to give prompt and authori-
tative opinions on questions of inter-
national scope within its field.

If the problem of noise is to be
resolved several factors will have to
be kept constantly in mind:

Although the campaign against
noise Is a global problem, its starting
point must be the individual. An
individual effort to overcome egotism
Is a prerequisite of any collective anti-
noise campaign. Anyone unable to
make this effort of self-restraint and
incapable of recognizing the real
meaning of technical creativity, is
already a victim of the technological
era along with its unwanted products:
noise and the pollution of air and
water.

Noise and reflection are mutually
exclusive. Noise is an obstacle to
brainwork and can easily disrupt a
vital train of thought.

It would be wrong to blame techno-
logy for all the noise, past and
present, that has afflicted man. Tech-
nology as such is neither good nor
bad. It is the men behind it who
are responsible for noise, and it is
for them to seek the remedies. As
Professor Gunther Lehmann, President
of the International Association Against
Noise has said, “Noise is not a mea-
sure of the progress of technology,
but a sign of regression”.

When it comes to doing something
practical about excessive noise, it is
clear that most people are unwilling
to take the initiative. Noise can be
tackled with some hope of success
only with the backing of public opinion
and proper laws and regulations.
Law-making is therefore a vital factor
in anti-noise campaigns.

But laws are effective only when
they are rigorously enforced. And
public interest in anti-noise campaigns
usually needs arousing, since many
people, even the well-educated, fail to
realize the harm that permanent and
excessive noise can do to the human
organism.,

To stimulate this interest, effective
public information campaigns are
needed, based on the authoritative
scientific data collected in the past
ten years by national and international
bodies, whose members include many
distinguished specialists.
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Sound echos down a narrow
street as youngsters speed along
on motorized bicycles. A sign of
youthful high spirits, perhaps, but
disturbing for the neighbourhood.
According to some studies,
one reason why teen-agers enjoy
making so much noise with
motorscooters and similar
vehicles is that it gives them
a feeling of power.

One example is the report submitted
to the Swiss Government in 1963 by
speclalists in the Swiss Federa!l Anti-
Noise Commission. Its conclusions,
by the way, agree with those present-
ed to the UK. Parliamant the same
year by the British Committee on the
Problem of Noise.

The Swiss Anti-Noise Commission is
composed of 52 specialists and its
studies and research are carried out
by five sub-commissions dealing with
basic medical, acoustic and technical
questions; road, rail, sea and river
traffic; aircraft noise; noise in industry,
building construction, homes etc; and
legal questions.

Their work has enabled encouraging
progress to be made in Switzerland.
Public indifference to the increase of
noise is gradually disappearing. More
vigorous legal and administrative ac-
tion is being taken against persons
failing to comply with noise regula-
tions. An official research, testing and
advisory centre (the Acoustics and
Anti-Noise Division of the Federal
Materials Testing Institute, af Daben-
dorf, near Zurich) has been set up.

The “maximum noise level” scales
established by the Swiss Anti-Noise
Commission have also been of great
value (see below).

Figures are given in decibels (dB,
the measurement unit for noise). A
level of 80-85 dB is what is normally
expected from the continuous noise in
a busy main street of a large city.
These maximum noise levels have
been accepted by the Swiss courts.

Photo IPN - Suguet-Allard

Like those already in force for auto-
mobiles in many countries, the Swiss
maximum noise levels are easier to
enforce nowadays thanks to technical
advances in noise prevention during
the past ten years.

In building construction, for example,
relatively silent machines have taken
over the job of foundation digging
from the far noiser pile-divers, electro-
mechanical drills replace the clattering
compressed-air variety and special
screens now absorb the din of com-
pressors,

Automobile noises can be reduced
by the more effective exhaust mufflers
now available and also by non-slam
doors and boot lids.

Much can be done to reduce the din
of aircraft. Already some have been
fitted with silencers and further im-
provement has come from the installa-
tion at airports of acoustic check posts
and sound-proofed hangars for testing

MAXIMUM NOISE LEVELS
(in decibels)
Established by the Swiss Anti-Noise Commission

Areas Basic sound Frequent peaks |Infrequent peaks

night day |night day|night day

Recreational ............ 35 45| 45 50| 55 55
Residential ............. 45 55| 55 65| 65 70
s E LT | A e 45 60| 55 70| 65 75
Commercial ........... vl 50 60| 60 70| 65 75
[ (T [ IO S hein 55 65| 60 75| 70 80
Main Traffic arteries ....| 60 70| 70 80| 80 90
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engines. The enforcement of stricter
flying regulations has also played its
part.

Sound absorbing materials, drapes,
curtains and carpets which deaden
noise, quieter air-conditioners, venti-
lators and other household appliances,
and sound-insulated ceilings, walls,
doors and windows all help to make
the home a quieter and more restful
place.

Combating noise is above all a
question of showing consideration for
others and of the right kind of
upbringing. It thus has to begin in
the home as part of the education of
children and adolescents.

To sum up, it seems certain that our
present understanding of the problem
of noise coupled with our technical
knowledge and resources now give
us the means to bar the way to distur-
bances from noise. But those who
undertake this task will need great
courage and determination, since many
people still fail to recognize the real
importance of "anti-noise campaigns,
especially those who rate technical
progress higher than ethical values.

A current example of this attitude
is the effort now being made by the
aeronautical Industry to pursuade us
that we shall enjoy the din of
supersonic airliners. Public relations
machinery and techniques are working
on an unsuspecting public with the
slogan “learn to live with the boom".
But booms and bangs are incompatible
with daily life. Anyone who cannot
see this is gambling with nature,
instead of living in harmony with it.

1
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THE ARCHITECTS

OF SILENCE

by Constantin Stramentov

In the construction of many modern buildings, too little attention

is paid to the problem of excluding city noises and those that echo
from floor to floor within the building. Yet effective sound-proofing
techniques exist and in many countries organizations have been

set up to encourage their use and improve their efficiency. It

is up to town planners, architects, local authorities and city
dwellers to insist on the use of proper sound proofing so as to
make the home a peaceful refuge from the rush, bustle

and noise of modern life.

Photo © Fotogram - A. Varge
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DO we need absolute si-
lence? Those who have ever remained
for any time in a sound-proof chamber
know what a horrifying experience it
is. Absolute silence is contrary to
nature, an artificial creation of our
century. All of us at one time or
another have described a particularly
intense silence as “terrifying”.

It is easy to imagine how dangerous
a completely silent car would be. It
would cause far more serious trouble
than the disturbing throb of its engine,
which our ear associates spontane-
ously with the approach of danger.
Surprisingly then, noise has the dual
character of being both harmful and
useful.

When they produced that noisy
plaything, the automobile, for man's
gratification, Daimler and Benz cer-
tainly never suspected that their gift
was to be, in a sense, the Trojan horse
of our civilization. We are now paying
a high price for the satisfaction of
having faster ways of transport: we
have to live constantly with the infer-
nal din of motor traffic. Once again,
as so often happens, man is the victim
of progress, the slave of his own
invention.

So harmful is noise that it can some-
times kill. The hooting of a car sym-
bolizes this mortal danger. The noise
made by a motor horn two yards away
is estimated at 95-100 phons. It has
been established that man’s visual
reaction drops by 25% when the noise
level rises to 90 phons. The possible
consequences of this need no ela-
boration.

What, in fact, we are combating is
not so much noise as such (in acous-
tics, all sounds are termed noise) as
its dual character., We are trying to
abolish noises that are harmful to
human beings, but not to get rid of all
noises, since this would deprive man
of a vital source of information. Radio,

CONSTANTIN STRAMENTOV of the
U.S.S.R. is an architect specializing in town
planning. He has written many studies on
urban development, particularly on arrange-
ments for road traffic and the control of
noise in cities.
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Absolute silence is no more welcome than uproar.
Anyone shut inside the sound-proof chamber

of an acoustics laboratory (below) quickly becomes
disturbed by slight sounds such as the beating

of his heart and pulse, his breathing and even
the movement of his eyelashes. These normally
imperceptible noises are heard with an intensity
that would produce serious psychological effects
on anyone who stayed in the chamber for long.

Photo © Paul Almasy, Peris
\
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ARCHITECTS OF SILENCE (Continued)

Using noise
to cancel
out noise

for instance, is a useful noise, while
music is simply a pleasant one.

In this article we shall often use the
word "phon” so it would perhaps be
as well to explain briefly what is meant
by the measurement of sound.,

The physical unit for measuring the
intensity of sound is the decibel. But
the number of decibels does not give
us a precise idea of the receptivity of
the human ear. So we also have to
use a physiological unit, corresponding
to the subjective ,perception of sound
by the average human ear, This unit
is the “phon”,

The phon is the smallest variation
of sound perceptible to the human ear.
And the range of audible sounds bet-
ween the threshold of audibility and
the point at which sound causes pain
is generally estimated as 120 phons.

The twentieth century has been
marked by the relentless invasion of
noise into everyday life, Yet no city
deserves to be called "modern™ so
long as the sleep of its citizens is dis-
turbed by the rumble of passing trucks.
In the daytime conditions are different
and the infernal roar of thousands of
automobiles crowding our streets and
highways scarcely bothers us at all.

It has become so familiar that it
seems to be merely a drone in the
background, especially since the in-
crease in noise from year to year has
been fairly slow, as though to give us
time to become accustomed to it
But now, in the 1960s, it has attained a
level of 80 phons on our main
thoroughfares. Here, to give a better
idea of what this represents, are some
figures for other sounds:

rustling grass ....... 10 phons
noise inside a [light

vehicle: . siisaaion 35-55 phons
normal noise inside a

[ To 11 (- . 40-50 phons
a moving tram ...... 70 phons
motor cycle with silen-

() i e et 90 phons
pneumatic hammer at a

distance of 30 feet.. 100 phons

To take an extreme example, there
is the sad story of the metal pail which
was left by mistake inside a room used
for testing jet engines. Within a cer-
tain time it had completely disintegrat-
ed due to the sound vibrations set up
by the roaring engines.

Anaother point to remember is that

2

“ -
-

the range of sounds perceptibie to the
human ear is relatively limited. On
either side of this spectrum are infra-
sounds and ultra-sounds that we do
not perceive. And tests have shown
that inaudible noise, like an invisible
enemy, is even more deadly than the
noise we hear. However, enemy No. 1
is ‘still the noise within the 0 to
120 phon spectrum.

James Watt (1736-1819) the British
engineer, once rightly remarked that
to uneducated persons noise is sug-
gestive of power. A machine which
operates silently or without vibration is
obviously far less impressive than a
noisy one.

Some people still imagine that the
more noise there is, the more work is
being done. But tests made in post
offices, for instance, showed that when
noise increased from 75 to 95 deci-
bels, productivity immediately dropped

30-12-2021 05:34

by 25 per cent, and mistakes made in

sorting mail increased four-fold.
Acousticians then placed sound-dead-
ening screens between the employees,
reducing noise by between four and
five decibels, and even this small
reduction raised productivity by 5 per
cent. When noise was further reduc-
ed by between 10 and 15 decibels,
productivity rose by 18 per cent.

The familiar exclamation, “Don't
make a noise”, or “Quiet please” can
be translated into scientific terminology
as follows: “My work demands great
concentration and | must therefore pre-
serve the connective functions of my
cerebral cortex. | cannot afford to
weaken the inhibitory processes and |
have to preserve the working capacity
of my nervous system."

Research of various kinds as well
as statistics show the harm caused by
nolse as:
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BOOMERANG EFFECT,

STRAINED EXPRESSION of pedestrian

in this busy street is one symptom

of noise fatigue. Not enough is known
about the extent of the psychological
and physical ills caused by the
incessant noise to which many people

are exposed at work, in the street

and at home. But studies now suggest
that their effects are more serious

than was realized.

Improved

techniques in industry have reduced
the need for manual labour and speeded
up many kinds of work. But along
with power, machines produce noise
and this provokes new forms of
fatigue and an increased risk of
occupational ills such as deafness.

Left,
used

the air-hammer, being
here to tamp down earth,

is one of the worst noise culprits.

Photo @ APN
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MODEL ‘TOWNS’ are used by Soviet
city planners and acoustics specialists
to solve noise problems of cities now
abuilding or being planned. Below

noise measurements are made on

one of these models. Residential
areas are “insulated” from a main
highway by a series of non-residential
buildings seen on right of photo.

M a frequent cause of street accidents
and mishaps at work

M the source of disorders of the ner-
vous system

M responsible for hearing losses of
varying degrees
M inimical to working efficiency

The campaign against noise cannot
be waged in isolation. The biggest
source of noise is transport (at least
in towns) and town-planners and
acousticians everywhere are confront-

ed with more or less the same prob-
lems.

In the Soviet Union the anti-noise
campaign is being promoted on three
fronts:

M in hygiene and public health, through
studies of industrial working condi-
tions, research into the effects of
noise on human beings and the
enforcement of noise control mea-
sures;

M in architectural planning, through the
use of more rational layouts for
towns and built-up areas, and
building and architectural studies,
including research into new methods
of sound-proofing houses;

MW in technology, through the develop-
ment of new muffling techniques
and the manufacture of more effi-
cient sound-proofing materials.

In modern industrial planning, in
metallurgy for instance, noise levels
often influence the design of a factory,
the various departments being arrang-
ed according to the intensity of noise
they are likely to produce. The noiser
the workshop, the more massive the
noise insulating walls around it and the
more complex the screening devices.
In some cases operations are super-
vised from observation posts. Other
arrangements to reduce the effects of
noise include remote-control posts,
closed-circuit television and special
rest rooms for workers.

Rolling mills are always controlied
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from completely sound-proof cabins.
Worksheps for assembling and testing
engines, where the noise cannot be
stifled at source, are isolated by heavy
screens and test benches are operated
automatically by remote control.

In the US.S.R. action has been
taken against abusive noise on a broad
administrative front. Regulations forbid
the use of certain vehicles on specified
routes and of noisy vehicles at night.
In August 1956 the use of motor horns
was made illegal in Moscow and the
noise level In the streets immediately
dropped by eight to ten phons. Since
then the steady increase in traffic has
to some extent cancelled out the bene-
ficial effects of this regulation.

In our age of specialization, a new
technician has appeared in the field
of town planning and construction: the
expert who deals with the practical
problems of acoustics. Architects,
builders and acousticians now co-
operate in planning how best to use
our urban living space.

To reconcile all the factors involved
is not easy. Controversies arise
between constructors and acousticians
on the one hand and automobile
industry engineers on the other. It has
also been found that modern architec-
ture does not always satisfy the needs
of acoustics. The vast, flat surfaces of
modern buildings, it appears, are
acoustically less suitable for cities
than the tortuous carved stone of
"Baroque” architecture which diverts
noise and rapidly reduces its intensity.

Squares are usually thought to be
the noisiest places in a town, yet
tests show surprisingly that they are
less noisy than streets. City streets
may be likened to canals, with houses
acting as walls, between which all
sounds continue to reverberate until
they finally die out. In squares the
extra space helps to disperse the
sound waves which are also absorbed
by trees and gardens.

{deally, noise should be eliminated
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at its source, but this is not yet practic-
able, so for the moment efforts are
made to localize it by every means.

A miniature town, for testing tech-
niques designed to eliminate the
scourge of modern city noise, has
been built on the banks of the Volga
River. The sources of urban noise
re-created in this artificial city provide
researchers with reliable data on
which to work and conditions in which
the vulnerable points can be identified.

Town planning in the Soviet Union
complies strictly with the principle of
separating industrial and residential
areas, and in this way city dwellers are
spared the harassment of excessive
noise.

Satellite towns without factories
have also been built and town planning
methods devised to reduce the vol-
ume of noise, particularly by adapting
the design of main streets to the needs
of the buildings flanking them.

Reconstruction and renovation of
cities offer opportunities for eliminating
or reducing many sources of noise.
Green spaces and protective screens
are incorporated in street designs so
as to surround buildings with a “wall
of silence”.

Such solutions, with the exception
of the planting of trees, can hardly be
said to improve the appearance of a
town. The acoustician, working in this
case not with the architect but'in oppo-
sition to him, conceals the buildings
behind a screen. So what is there left
for the architect to do except to seal
the windows hermetically and use
thicker panes. And that implies the
installation of air-conditioning—itself
a source of noise.

So the answer is to reach a compro-
mise. The appearance of a town
cannot be sacrificed to meet the
demands of acoustics, yet acoustics
must be taken into account for the
sake of the health and tranquility of the
inhabitants.

Some people are always hopeful
that a scientific innovation will come
along to solve the problem. Physicists,
for instance, propose using one evil to
suppress another. As an antidote to
noise they suggest using electronic
apparatus whose loud speakers would
emit sound waves with oscillations of
the same amplitude as that of the
unwanted noise, but in inverse phase.
The resulting interference, they say,
would wipe out the noise.

Whatever methods are used, the
“music” of town noises has to be re-
written completely and rendered, if not
truly harmonious, at least acceptable
to the human ear,
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With supersonic commercial airliners
designed for speeds up to 1,800 m.p.h.
(2.7 times the speed of sound) now

on drawing boards or already in prototype
construction, the day is not far off

when millions of people will be

faced with the problem of sonic

booms. This striking photo was taken
during wind tunnel tests on a model

of the Anglo-French supersonic

transport “Concorde” (designed to fly
at 1,450 m.p.h.). It shows the flow of
air that will swirl around the aircraft
(viewed from rear) as it comes in to land.

Photo Sud Aviation, France

STREET AND AIR
TRAFFIC NOISE—
AND WHAT WE
CAN DO ABOUT IT
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NOISE once served as
man's principal warning signal. The
sound of an approaching carriage on
an otherwise quiet street warned
people of danger. A booming sound
meant an explosion, often accom-

LEO L. BERANEK is a leading American
specialist on problems of acoustics. He is a
lecturer at the Massachussets Institute of
Technology, Cambridge (U.S.A.) where he
was formerly associate = professor of
communications engineering, and is pres-
ident of a U.S. research and consulting
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fessor at the University of Buenos Aires
in 1949, He is the author of "Acoustics”,
“Acoustic Measurements”, “Noise Reduc-
tion® and “"Music, Acoustics and Architec-
ture”,

panied by disaster. A noisy bearing
or a shrieking cutting tool signaled
mechanical failure in the factory. The
piercing shout of a fellow worker was
a prime factor in preservation of life
on a construction job.

Historically, noise has been a ser-
vant to man. But in the last quarter
century, noise has fallen from a posi-
tion of usefulness to one of nuisance.
Modern technology has furnished its
own fanfare—an ever-increasing din
that disturbs our sleep, interrupts our
conversation, creates anxiety and
annoyance, and sometimes damages
hearing.

Advancing civilizations will create
more noise, not less. Of that, we are
certain. In all probability, the noise
level will grow not only in urban cen-
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tres, but, with increasing population
and the proliferation of machines, noise
will invade the few remaining havens
of silence in- the world. A century
from now, when a man wants to escape
to a quiet spot, there may be no place
left to go.

We probably could not reverse the
trend, even if we tried; so we must
view the problem not as one of elimi-
nating noise, but rather of controlling
it. Science alone is not the answer.
Qur most troublesome noise problems
carry price tags; economic considera-
tions must be weighed against people's
desire for culture and “the good life.”

As in any democratic process, the
balance is struck in the political arena
The people's well-being must be squar-
ed with preserving a good educational

CONTINUED ON NEXT PAGE
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One truck twice as noisy as a steady flow of cars

system, with maintaining a reasonable
tax rate, and with guarding the nation’s
position in the marketplace of the
world. The science, economics, and
politics of several of our most impor-
tant noise problems are the subjects of
this paper.

Sensational stories of the effects of
loud noises on the well-being of man
are often printed in the popular press.
The noises of daily life have been
blamed for increases in the divorce
rate, social conflict, indigestion, inab-
ility to perform tasks with the limbs,
or eyes, nervous breakdowns, high
blood pressure, heart failure, and even
insanity.

Most of these allegations are the
products of vivid imaginations. Of
course, one cannot rule out the pos-
sibility that a few people are par-
ticularly sensitive to noise, just as
some are allergic to nuts, eggs, or
ordinary dust. But controlled social
observations have indicated that the
most important biological effects ot
loud noises are: hearing impairment,
interference with speech communica-
tion; interference by distraction with
mental or skill work; interference with
sleep; and a feeling of general an-
noyance,

SURVEYS conducted in Cen-
tral London, near London airport, and
in several American cities both near
and far from military air bases have re-
vealed some interesting statistics. Of
the thousands of people interviewed,
about one-fourth of those present in
any stratum of noise intensity seem
to be unperturbed by their noise envi-
ronment.

These people apparently could and
often do live happily next to elevated
train routes, trucking routes, aircraft
flight paths, or other very noisy acti-
vities. About a tenth of those inter-
viewed seem to be disturbed by most
any audible noise not of their own
:making, regardless of level. These
same people were dissatisfied with
many other things in their environment.

It appears that fear of safety for
children near traffic routes and fear of
air crashes increases people’'s sensi-
tivity to these respective types of
noise. Personal differences owing to
age, sex, income, education, occupa-
tion, and so forth, do not seem to be
very significant.  Of those in areas
with a specific loud noise, about one-
third said that they tend to get used
to the noise, while about.one-fourth

said they are bothered more by the

noise as time goes on.

Carefully controlled tests performed
in laboratories and with pilots of air-
craft indicate that noise alone does not
affect people's ability to reason, to do
mathematical exercises, or to control
flight (using flight trainers, with and
without loud cockpit noise.)

Nevertheless, we should not dismiss
annoyance as a figment of the imagi-
nation. Some physiologists assert that
annoyance should be considered as a
biological protective mechanism, induc-
ing man to avoid noise and to seek
recovery processes. The biological
meaning of annoyance may be compa-
rable to other feelings of discomfort
like fatigue, hunger, cold or warm sen-
sations.

The clip-clop of horses and the
rumbling of carriages in an earlier day
were quiet enough to be romantic.
Traffic noise was no real problem so
long as people were forced to content
themselves with these slow means of
transportation.

Today's urban noise is largely the
result of people's insatiable desire to
reach distant places ever more rapidly
and comfortably. As we have deve-
loped faster ways to transport our-
selves and our commercial goods, we
have created a noise nuisance that is
becoming increasingly difficult to live
with,

Cars, buses, trains, trucks, and air-
planes are a necessary part of our
lives. It does not follow, however, that
all the noise created by these machines
must also be a part.

Which noises are the most trouble-
some to the inhabitants of a city? The
1,400 people interviewed in a British
survey were asked, among other
things in a questionnaire, “If you could
change just one of the many things
you don't like about living around here,
which would you choose?” They res-
ponded as follows:
® Noise was mentioned as often as

slums, dirt, smoke, public facilities,
transport, government, and the
amount of traffic.

® About one-third of the total samp-
ling specifically mentioned motor-
vehicle traffic noise as one of its
major irritants.

@ Four to seven times as many people
were disturbed by the noise of road
traffic as by the noise of aircraft,
trains, or industry. ~

@ Traffic noise appeared to be as im-
portant an annoyance as all other
noises together, including the noi-
ses of aircraft, trains, industry, con-

struction and demolition, domestic
appliances, neighbours, children,
radio and television, bells, alarms,
and pets.

@® People tolerate greater intensities
of continuous noise than they do of
intermittent noise. Also they tol-
erate higher (but less-frequent)
levels of noise from aircraft than
lower (but nearly continuous) levels
of noise from automobiles.

Similar surveys of occupants of
apartment buildings in Rotterdam and
The Hague, Netherlands, revealed that
25 per cent were annoyed by traffic
sounds; 12 per cent by children play-
ing; and 10 per cent by doors slam-
ming. There is, of course, a close rela-
tion between annoyance and the loca-
tion of the building. The Netherlands
survey also indicated that:

® Noise nuisance is greatest in homes
where children must study in the
evenings or where adults read ex-
tensively or engage in self-educa-
tion.

® Noise nuisance decreases with in-
crease in family size and increases
as the children grow older.

Based on these fairly representative
surveys, it is abundantly clear that a
city's first efforts to produce quieter
living must be directed at reducing
noise from traffic.

THE steady flow of pass-
enger-car traffic alone would not
necessarily be irritating. Many new
cars are equipped with good exhaust
silencers and quiet tyre treads. Cities
and highway builders have it in their
power to choose quiet road surfaces.
The real trouble lies with trucks, buses,
motorcycles, and sports cars. The
average truck at 60 miles per hour is
about twice as noisy as a steady
stream of automobile traffic. Further,
truck noise is more irritating than this
difference indicates because trucks
pass less often and the loud burst of
noise that results is distracting and
annoying. The same holds for sports
cars, motorcycles, and buses.

Many old cars are more noisy than
new ones, usually due to deteriora-
tion of exhaust mufflers. Lack of
shielding of engine noise and inade-
quate mufflers are common on trucks
of all ages.

The British Government is consider-
ing a law that would require all new
passenger cars and trucks to have
noise levels lower than 85 dBA.
(noise measured in decibels on the
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Noise from the
growing volume of
air traffic disturbs
schools near large
airports. The Inter-
national Congress
for Noise Abate-
ment reports that
as much as 50 per
cent of teaching
time can be lost
through teachers’
voices being drown-
ed by the roar of
aircraft. Outdoor
programmes  have
to be abandoned
and teachers and
children suffer
from noise fatigue.
Elaborate sound-
proofing or the
transfer of schools
to quieter locations
are often too expen-
sive to be feasible.

Photo © Audrevs, Paris
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“A" scale which partially discriminates
against the lower tones In a noise,
much as a person does when judging
the “noisiness” of a sound). Motor-
cycles and other mechanically propell-
ed two-wheeled vehicles would be
limited to levels below 90 dBA.

The acoustical test for British auto-
mobiles requires measurement of the
noise at a point 25 ft from the centre-
line of the lane in which the vehicle
travels for three different operating
conditions:

B constant speed of 30 mph in top
gear;

M starting from a steady speed of
30 mph and (beginning 32 ft before
passing the test microphone) accel-
erating as rapidly as possible over a
distance of 65 ft; and

W maintaining a ‘constant speed of
30 mph at full throttle with brakes
applied. The highest noise level
obtained under these three condi-
tions of test is used to rate the
vehicle.

The State of California has proposed
legislation which would prohibit noise
levels in excess of 82 dBA, for passen-
ger cars, and 92 dBA, for heavy trucks
and for trucks and buses at posted
highway speeds or the maximum speed
of the vehicle.

In France, maximum permissible
noise levels, determined under the
British test regime, are 83 dBA for
passenger cars and small trucks,
86 dBA for motorcycles, and 90 dBA
for large trucks and buses.

In Switzerland, maximum permissible
noise levels, measured laterally in an
open field at a distance of seven metres
with full engine power, are 80 dBA for
passenger cars, 85 dBA for two-stroke
motorcycles and 90 dBA for 4-stroke
motorcycles, large trucks, and buses.

Hit-or-miss municipal and state laws
designed to control the noise of sur-
face transportation generally are not
effective.  Trucking today is largely
between countries or states. The in-
creased costs of providing and main-
taining adequate mufflers and engine
covers are such that compliance with
noise laws will be assured only if they
are international (in Europe) or national
(in large countries such as Brazil,
U.S.SR., or US.A) and apply to all
vehicles.

Traffic noise, serious as it may be,
disturbs only a relatively narrow strip
of property on either side of the right-
of-way. To those who complain of the
nuisance, there is a reasonable reply.
Move! But not so with modern planes.

During takeoffs and landings, large
transcontinental and international jet
airplanes may disturb and annoy thou-
sands of people spread over many
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