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DU get a demonstration.
Wheger you like it or not.

If you'’re not using GenRad noise measuring
instruments, maybe now’s the time to switch.
" Before OSHA or MSHA drop in. Because
chances are, they’ll be checking you with
* GenRad equipment.
. Equipment like our GR 1565-B, the largest

- selling type 2 sound-level meter ever made.
e Or our GR 1954 Noise Dosimeter. With
R plenty of convenience features, Likea

. built-in 10-second self-calibrator. Easy
B adjustment should exchange-rate

A requirements change. Plus the abil-

ity to perform spot checks without
bea crasing data.
B Ifyou’d like to know more, just
B asic for a demonstration. Before
) OSHA or MSHA dropin.
Write GenRad, Concord, MA
01742. Or call toll-free:
#1-800-225-7335 (in Mass.
17-779-2825).

Git 1954 Noise Dosimeter, R . ' GenRad
A 1 AR " Putour leadership to the test,

GR 1565-B Sound-Level Meter.
Circlg 10T on Readar-Sarvice Carg
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S)V News

The U.S, Enviconmentnl Prodection
Ageney his announced stundords which
timit 1he nalse frone newly manufaciured
gorbage Irucks, The Congress, through
the Noise Contral Act of 1972, direcled
EPA to reduee noise from major sonreees
lo levels that would prateet the public
health and wellure, As parl of the
Agency's conlinuing aclions 1o reduce
envirommenlt  noise, EPA - Assistunt
Administealoe David G, Hawking saic!
recently that all truck-mounted solid
wiste compietor vehicles manulaelured
ufter Qutober b, 1980, will not be allowed
to emil o noise level in exeess of 749 deci-
hels measured at 7 mefers (23 Teot), The
permissible level is veduced lurthertn 76
decibiels Tor veldeles made after July 1,
1942,

Beduction of the poise of garlige
truehs should reduce urban and resi-
dentinl noise levels and the Jong-term
impact on people exposed jo the noise,
as well s the disruplion of speech
convnunication nnd sleep, EPA csli-
mites tial s reguiaiion will resuliin g
74 percenl decrense in the extend and
magnitude of the wdverse effects rom
refuse vehicle noise by 19491,

~In addition lo giving reticf lo the ap-
proximately 19 million people in this
country who are adversely affected by
high levels af naise from refuse compac-
{ion," Hmwkins sold, “the new regulalion
will bring the extra benefitof saving fuel,
The reasan for this is that o principal
method for reducing the naise of the
vehicle during compaction operations
is to reduce lhe speed of lhe engine
rnning the compucetor, This will result
in less Tuel usage. When all the refusce
colieclion vehicles meel the naise stin-
datel, the operators will be saving, cvery
year, about two million gallons of gase-
line, und over a million gallons ol diesel
ofl.”

Some garbage rucks now on the roud
have nolse levels greater than 90 deei-
buls, mare than hwice as loud a5 the
standurd EPA §s imposing, "Neverthe-
less, Ihe leehnology is available to mike
1 refuse vehiele even quieler then EMA's
praposed standard, Some of the new
refuse colleetion vehijeles in New York
anel Sun Franciseo righl now are achivy-
ing o 74 deeibel level,” Huwkins said,

‘This cegulation  does nel requive
refuse haalers o replace their Qeets with
quieter vehicles, *EPA, Howkins said, *is
leaving lo state and loeal authorities the
prablem of regulating the nojse of clank-
ing cans and shouling personnel during
colleciion operstions.™ This element of
the garbage collection nolse problem
hus been solved §n n number of clly
neighborhands hy the substitution of
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EPA Sets Noise Limit for Garbage Trucks

plnstie cons and bags Tor steel garbage
eans. In commereinl eollections, the
lwger containers thal are more durable
than u home eonlainer bave lwen
dquicted  through  use of  won-metal
cevers, o sueh enses, BPA recommends
that [oeal nuthoritivs require that nojse
reducing malerinls, such ns rubber or
plastie, De applivd to the steel con-
tuiners,

EPA estimates that the list price of
new refuse vehicles should nel gooup
muare thin ten pereenl to cover the eost
of ndded noise reducing technolagy in
the vehicle, Those increosed  costs,
pissed on o the tonsumer, could re-
sull in o inerense in callection costs
ol ahout ane-half pereent, by EPA uosti-
male, For example, a fimily poying re-
Tuse eollection costs of SIG) a year would
pay an acdditionnl 50 eents per year,

Truck manufuclurers are free to use
nny technology they like (o meel e
nes standlived, T gencenl, however, they
will be quicling the three principal
sorces of noise: (e engiae, the power
lakeodT wnd the conepaelor mechanisim,

Most garbinge trueks use the some
engine (hat powers the Irack us the
souree of power o drive: the compacdor,
Slowing down Lhe engine's speed during
conmpaeting will he one way (o reduce the
naise, This can e done withestl inereas-
Ing compuetion line by inereasing 1he
eapacity of the hydeaulic pump which
pesvers 1he compaetion mechutism,

The seecond source of noise, (he power
takeoff, is used fo transfer the engine's
power o Ihis same hydraolic punp,
Technology is availulle o mike quicter
power taleeslT units than most now in
use,

A third woy of redueing noise ts to
cushion 1he parts of the compactor thal
meet duping opeeation of the mecha-
nlsni,

The new regulation was pullished in
the Federad Register of Octoher 1, 1874,

Commuinity Noise Control

Douglas M. Costle, Administralor of
the Envicomnental Praleetion Ageney,
vecently pnunouteed 22 paise conlrol
graonds by 16 loenl governments and siy
olher nrgnnizations lolalling $696,193,
“Strong loeal noise control programs are
essential lo lhe suceess of (he natinna!
naise coadrol effort,” said Costle,

The communities receiving awards to
valablish or strengthen a local noise
conlenl program arer Tenneek, New
Jerseyr Brookline/Newlon, Massachu-
settsy Stamloel, Connecticad: York,
Pennsylvaniog - Kingsport, Tennessee;

Menlor, Ohiog lkilse, daho; National
City, California; Thornion, Colorado; St
Letis Counly, Missouri; Norman, Okla-
homung anet Akron, Ohin,

Tenof thewwards were for demonstra-
tion projects  designed to test ol
develop the bestavailableteehnigues for
lneal noise control,

“Four af these awapds will provide
Infornustion and practical experience on
new ideas for noise conlrol 1n eities, as
parl o the Urban Nolse Initinlives
program announced by President Corler
in his August 2, 1979 Envirommentud
Message,” sald Coslle,

The organizations, Stiles and eom-
munifies  receiving  demonsimtion
awneds are: Stle of New dersey: State of
Oregang City of Chicage; Cily of Des
Moines, lawn; City of New Grleans; City
of Porlland, Oregon; Delsware Volley
Regional Planning Commission; Massa-
chusetls Port Aulhority; Nutional Asso-
viation of Neighbarbaods; and Nalional
Institute of Governmental Purchnsing,

These finameial wwards eepresent o
mujer step in Be implemeniadion of the
Quict Communities Ael of 1978,

Motorcycle Noise Guide

Effeclivee condral of exeessive nnise
from maoloreyele-related sowrces is in
the besl inderest of he motoreyele in-
dustry and the publie alike, For noise
canlral efforts ko be effeclive, they musi
reflect comprehension of the prineiples
ol neousiivs; the unique mlure of molor-
eyele poise measurement snd reduclion;
aml the lechnologicn), ceonvmic, and en-
forcement  aspects of noise  eaplral,
“Motareycle Sound & Nofse™ has been
pulilished by the Moloreyele Industey
Cenneil and is availuble by contaeling:
Maloreyele Indusiey Couneil, Ine., 4100
Birch St Swite W1, Newpart Beaeh, CA
2460,

Gale Names VP

Mike Rlanels hns joined the Gule Corpa-
mtion of North Brunswick, NI, as Viee
President ~ Marleeting, He will he re-
spansitle for all nspeets of sales and
marketing Tor e Gale line of 1IVAC and
Industrisl Sitencing Systems,

Mr, Blanck eomes o Gale from Elee-
trical Testing Laboratories where he was
nvice president mannging the Acoustical
Testing und Consulling Division, Before
1had he wus Genersl Manager of Koduras
Acoustieal  Laboratories  prior to its
merger with 1T L,

Gale is a manufacturer specinlizing in
HVAC and Inclostrinl light gauge noise
control producds, including punets and
stlencing syslems,
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S)V News

New Turbofan Engine

Theseeond of lwa experimentul turho-
fon engines designed to demonstrale o
technology of guicler operation
cleaner exhoust for future general avin-
tion ativernli hos heen delivered lo NASA
for performanee and ncouslical testing,

The engine was developed and inilial-
ly tested by AVCO Lyeoming Division of
AVCQ Corp., Stratford, CT under diree-
tion of acronautical engineers 1l NASA's
l.ewis Besearch Center, Clevelund,

The b oengine in the program,
known as QCGAT, Ffor yuict, clean, gen-
eral avialion torhotun, was delivered (o
l.ewis Insl winter hy its deslgner/builder
Garrell Aiesearch Manufacturing Co.,
Plrovnix, AR,

Preliminary results fram e newly
arrived AVCO engine indicate flyover
nerise level reduction of ut least 1 d as
compured to dhe guietest business jet
newy in service, said G, Keith Sicvers
peafect monager o Lewis. *This lower
level of noise,” hesaid, "would praduee o
naise Tootprint’ an the ground of less
than one-lenth thal praduced by The
cquietest business jet now {lying.”

Noise reductions were achieved in the
AVCO engine through improved aeous-
tieal design of internal engine paris -
ineluding vse of souml-obsorbing male-
rinds to mulfle fan, compressor and
turhine noise - and redueel engine
exlinust velocity.

Tesl resulls from Ihe Ailescarch
engine showed flyover noise reduetion ol
approximately 1 d1d and exhoust cods-
sion reductions compared (o coreent
engines of 54 peveent amd 26 pereent for
corbon monoxide and unburned hydroe-
carbons, respeclively, Bnissions from
the AVCO engine are even lower,

Overall objeetive of thy NASA projeci
is 1o demansirale adaplability of lurge
lurlsfan enginge technobogy to simaller
general  avintien  dwrbolan engines,
Specifie gonls are to sehieve mojor de-
crenses in noise and exhansl emissions
while maintaining or reducing  fuel
consumption as compared with present
diy peneral avintion turbotans,

“Tes| resulls tn dute for oih engines
hive elenrly demonsinded that noise
need nod be nomajor consteaint on the
fulure  growth  of  turbofnn-powered
afveradt in geoeral avintion,” Sievers
suid,

NANCO Names Officials
Three new direetors will be chosen by
members of The Nalional Associalion of
Noijse Control OlTicials (NANCGY in oo
muil clection now umilerway, They will
inke office Joowary 1, 1980, The seven
noise control officials nominated lor the

theee posilions inelude: B, Panl Her-
wan, City of Parlland, Oregong fohn s,
Muoure, Stule of Hlino iles I8 Orton,
City of Alleeerque, New Mexieo; David
I Snunders, State ol Washington;
Samuel Stempler, New York Cily: John
W, Swing, Staleof Coliforning Dr. Willimm
Jo Webster, State of New Yorl.

NANCO direators ave choscn or tree-
year lerms, with hree hoard positions
rotating each year, Directors who will
continae in office are President-eled
V, Adums al Beulder, Colorade;
Jiim Dukes, Sun Diege: ond Al
Peres, Minnesaly, whase lerms run
Mronghi 19815 and Edward 1L Dilolvere of
New Jersey, Joha Heetor of Oregon, and
Riclmrd 185, Ranck Jdr, Solt Luke Cily,
serving through 1980,

The eliveetors, ol their livsh meeting in
14980, will clead ose amaong them who
will sepve as presidend-cleet, Sceeretary,
Treasurer of the Assecintion.

NANCO is compleling ils lipst full yenr
of work awd the current olficers aned
directors all nre charter members of the
Associilion, which was tncorporaled in
1974, The assoctalion was fownded 1o
estallish and maintain o Torum through
which personne of Stnle and boeal agen-
vies charged with e adininistrotion of
lows regulaling envirowmentnl noise,
and alhers inderesled in the conleol of
naise polldion could unite, NANCO'S
office is T Forl Walten Beaeh, Flavida,

Ear and Hearing Journal

The Jorernal of the Awerican Anditory
Soeiery will change its nome, cditor,
editorial thrusl, and formal beginning
Junuary sty 1980, The new journal,
waned Ear and Hearing, will now he
adited by Boss 3. Roeser, Ph.D., Chiel of
Audiolugy, Callier Center for Communi-
cilion Disorders/UTT, Dallus, TX.

Farandd Hearing is designed prineipal-
Iy lorthe practicing clinician/physician/
eeecior who is dealing with the assoess-
menl, diagnosis, and management of
suditory disorders. As such the journal
will he of primary interest to nudiol-
ogists, otologists, edueators of  the
lienring impaired, and those involved in
the design and manofactuving of hear-
ing aids, The averall goul of (he journal
is in direcd harmony with the aims of the
Amucrican Audilory Socicly: lo Increase
ltnowdedpge  of  haman hearing, W
preanote conservalion of hearing, and o
foster habilitation and eehabilitation of
the hearing impaired. The journal will
translute  current researeh  dala indo
elinieal eoncepls,

The new journad will he published bi-
manthly (6 issucs per yeark. Members of
the Amerienn Audilory Sociely will re-
ceive {he pablication as porl of their

unnud dues, bul subseriptions may nlso
b purchased directly from the pab-
lisher, Williams and Wilking Comjuiny
{428 E. Preston Sireel, Bnllimaore, MD
23202).

Featured in 1he new publicationwill he
up to dole submitied manuseripls on
elinicolly relovinl lopics, as well s
repalor sections that will be edited by
well known sehaolars, The list of Seelion
Editars includes AAS members: Phillip
A Bellelfleur, Phay, HNenry M. Casder,
MDY Dol TRarris, Py, Boahert W,
Keith, Fiudd,, Todd Porter, MA., B Blair
Simmans, M., Jehn C. Sipelair, PLLD,,
apnd WL Dix Wand, Ph1D,

fapers are now heing accepted for
Voluane 1, Authors with manusceripts are
nwited to send Tour copies tor Ross .
Roeser, Pha), Blitor, Ear and Hearing,
L6 Tnwood Boned, Dallos, TX 752385,

Kistler Opens New Plant

Kistler Instrament Corparation, affili-
ule of the international arganization,
histier Instrumente AG, hendquartererl
in Winlertlur, Syileerbod, g been re-
estublished on the Amerdcan seene us a
eomplete and  sell-centnined  manu-
faeturing Toeility, il was ansounced by
Ronald ¥, Lochocki, viee presidend,
marketing and administration, The new
plantoffices arelocited nl 78Joln Glenn
Drive, Amherst, NY,

Mr, Losthoeki points out thal ihe ori-
ginal Kistler Inslrument Corpurition,
establihed in 1985 wd mast reeently lo-
caled in Clerence, RY, had been sold in
1970 o Sundsteand 1ala Conlral of Red-
mod, WA, Sinee 1972, unlil Kisller's
present resestablishmenl in the US.A,,
lhe 5S¢ winde piczoeleclrie insiru-
ents of Ristler Instrimenle AG have
heen distributed and servived throagh
its Amerienn service aol slocking sub-
sldiney, Kristal Instrument Corprration,
Groael Jsland, NY, explained Mr. Lo-
elweki, mlding thal Reistal was absorbed
and eoncluded by Kistler when its
ariginab dynwmic inslrument lines were
re-aeeuired  from Swidsteand earlier
this y

The new plant s reported te bealready
in Tl produelion of the complete in-
stransent g Tonmerly manufactured by
Kistler of Clarenee and Taler by Suned-
strand Dofa Control: quartz tennsducers
for pressure, loree ind neecleralions as
well a8 0 complede Jine of assoehded
vlectronics. 1o wddition, it is noled,
Ristler U.S.A. will continme 1o provide
from slovk and with full service, high
temperature tennsducers, piecm i
Irensdae mulli-gnnpenent farce
Iransducers, dynamoeders, wal gt -
forms, wnnulachieed by the campany’s
Swisx nlfilinte,
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Nicolet's NEWlini-FF T real-time analyzer

The Industry Standard

The 446A is the newest in our serles of MIN-UBIQUITQUS® FFT SFECTRUM ANALYZERS—
400-ine portable, expandable and inlelligent instruments. It includes new capabililies,

added In response to user experience in the field and in the lab. It features
calcutation of sum, difference and ratio beiween iwe memories lo highlight
change between spectra. The basic unit now includes inlerfaces 1o
a complete line of problem-solving options, all available now,

for VIERATION., .,
Accoloration, velocity or displacemant from one transducer
with one meoasuremeant using single or double integrate/difier-
entiate operations and calibrated in g's, infsec or mils. . buili-in
accelerometer power supply . . . wide 120 dB display range . .
oplimum display with gainfattenuation of X64,000 or 100 dB,
2000:1 oxpansion* of frequoncy dotail to 100 kHz. . . 50-Hz
window provides 125 Hz resolution . . . two built-in windows
available (e.g. 50 Hz and 500 Hz). . . 411 lrequency or lime display
magnilication can eliminate need 1o rerun data In expansion.
Sidebuand freguency or powar-in-band measurcd botween
WD cursors,

Rotating machine signoturas read direclly In arders of
rotation or RPM.

for ACOUSTICS., ..,

/3, 11 octava analysia built-in* with dual storage for
difference/ratio calculations to reveal change. . . cursor reads
ralio of amplitudes in dual display. . . power in multiple
1/3-oclave bands caiculated.

Sound levol dBA roadings, overall or in operator-selected regions
of 1/3-octave or 4004ine speclra, *Nicotel oguens

..plus 3 NEW VERSIONS

Automation
Modal 4405A/6A Automalic
Vibration and Acoustic Systems
# spectra logging
& tima history plots
o diglially stored records, plotied
] off-line

20 MMz Sampling
Model 4404A High Frequency
Analysis System
.. & Micolet “Explorar" Digital
QOscillescope interfaced to the

448A Analyzer

Digital Systems
Model 446AR

& bulll-in |EEE488 inleriace
® rack mounling

.
)
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Call Dat Hubner today for a demonstration of the amazing 446A at your facility on your dala.

MIGOLET
= SCIENTIFIC
® = CORPORATION

{tormerly Fadaral Scwnnbc Corp

245 Livingston Sireet, Nerthvale, NJ 07647,
Tel. {201} 767-7100. TWX: 710 991 9519

Japan DE-3052150
fand trainéy reprosentakyes in
majar countries Throughawl the tred world)

UK Tol (0926) 44451 & 44452
Garmany [D611) 81275

The problom solving company canaca (a18) 625-8302

Circle 150 tor Literatute

Englnue';rng Pasitions

digital dasign,
applica lians

Circlo 161 lor Pemonsiration
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Editorial

The FEiltering Down Process

The fillering down process is o concept typienlly identificd
with housing supply and demand. However, it has applienbil-
ity to the ncoustlen] communily, This theory suggests that
housing slock is available to the murkel as o Tunclion of
cconomic demund, Genernlly the higher Incmme groups
benefit first From new housing stoek on the apen market, Over
time, this housing “filters down" to lower and lower cconomie
groups. Ultimately, o honse reaches the end of ils productivity
cyeloand is remaved from the inveniory or is reeyeled vis-a-vis
presepvalion, restoration or rehabilliation,

This {illering down process has major implienlions for
produels we produce and use in terms of noise generadion and
impaet, In this regard, there are two components (o examing,
the product itsclfl and the user.

Produet, Most produets ol the initinl pointof saleare at Their
optimal candition, In this state, they should be in excellent
rerin, From o noise perspeclive, theilem has beensubjeeiloa
manufacturing produet emission slandured, existing L, or
hopeflly engineered o minimize noise. Wilh time, the
product will age sid maintennnee will be required to insure
efficlency, nnd as part of filtering down ownership will change,
Depending upon the produci's age, use, conditivn and level of
mainlenance, the possibility of nojse emission will incrense,
Typleally n product will ultimalely reside in {le hands of those
less able to wffurd 1o maintain and eperate il peoperly,

Such a preduci cyele has oceurred frequently, For exnmple,
in many countries certain varlier generation airerafl that were
oflen noise producers are sold lo less “developed countries.”

This fillering down process can result in exporting potentinl
noise generntors, no longer aceeptable In the US., (o third
world countries. Therefore, levels of noise unneceptable in
tountry A are not terminated with the inteoduction of quicter
aireraft hutare rather (ranslerred o country B A product does
nod hove to be exporied o generale an impied, Mony pieces ol
traesportation and consiruetion equipmenl ultimately ore in
{he hands of Those that do not ar einot maintain standards of
produci efficiency. Conscquently, even though their ceonomie
life eyele is nod complete, the noise level does inerease,

Reeeiver, Histovically, most transportation relaled projects
Tellow the puth of leas! resistance. Whether It be an airpost,
highway, vle., il has been common lo dmpact thosu residences
generally of lower ceonomic status, As the [iller down peocess
hns demonstrated, those maostimpoeted by housing condition
ure teast oble (v atford alternmive housing, This popaladion
segmeni (e low income ane cllerly} is land locked, These
preaple have heen less intevested in environmental issoes in
gengral, Other issues hove priority (e.g. bousing, employment,
human services) and environmental advoeney is not in their
lexicon,

As environmentulists we need lo understond the fillering
down pracess in order thal we nre sensitive lo the needs of all
groups, We cun assisl in insuring (hal environmental noisc
davs not pltce an endue burden on any socia] or economic
group,

Cifford R, Bragdon
Contributing Editor

~ Portable Noise Monitor

; Now . .. mensurs and print out on-sito cnviron-
3 montal noige for up to gevon days automaticoily
. « . unattonded operation.

BBN’'s Model 814 Portable Noise Monitor mea-

sures, calculates and prints out on-site airport, com-
m munity, industrial and traffic noise levels in accord-
¥ ance with Federal, State and Local regulations.

Additionally, threshold triggered single events, such
as fiyovers, can be monitored and recorded.

Key Features

o Automatic on-site calculation and printout of these
L percentiles: Lw, Lw, Ly Lioy Liy Lwse, &0d Lo AlSO
L. 1 hour, Ly, L., 24 hours and singie event levels.

e Printout includes time In hours, minutes and sec-
onds,

e 84 Hour operation with one removable, recharge-
able battery pack.

o Dynamie¢ range of 100 dB, plus 10 dB peak factor,

Automatic shut down if battery voltage is tow.

Portable, self-contalned, weathersealed casa,

- ' % - HON Instrumonts Corporation
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BRUEL & KJAER'S
F.F.T. Analyzer
has
more features,
Is better built,
and
offers better value
than any
single channel
F.F.T. Analyzer
currently available.

If your product
improvement
program needs
narrow band
analyses, we
would like to
prove our claim.
Call 216-267-4800
collect.

Ask for Julle.
She will set up
a demonstration
in your plant,
on your problem.

A

i

B&K Instruments, Inc.
Bruol & Kjear Precislon Instruments
1111 #, 1041 Dlresy, Siavatsna, OH 48142
Phane: (218] 207-4000

Circlo 103 on Reader-Service Card

S)V Observer

Transport Canada's Noise Monitoring Vehicle

A nolse monitaring vehicle Is being
used by Transport Canadn, Vimeauver,
British Columbla, to monitor environ-
menlal noise around Vancouver Inlerpn-
tionnl Airport and ather lecations wilhin
thelr Pacific Region (scee front cover).

The noise meniloring program  has
been designed to mondlor aviation-
related noise in the communitics sur-
rounding Federally-operated  nirports.
Before steps can be taken to reduce (he
impact of avistion-reluted nalse, present
naise levels associnled with the various
avintlon activities must be measured,

A number of noise monitorlng projects
have been set up fo gather busic noise
data required for further action, They
include:

1. Conlinunlly updating the noise data
collected amd analyzed in 1973-74,
and again in 1978, for the Voncouver
International Airport Planning Cem-
mitlee,

2. Moniloring nighttime noise levels
caused by anlhorized Dights.

A, Monltoring noise levels around the
clock to estublish buseline data for os-
sessing the effectiveness of currenl
and fature nolse ubatement und miti-
gation procedures,

4, Meniloring linnl approuch and take-
off nolse levels to check for proper
implementation of noise abnlement
pracedures,

5. Monlioring day und night engine run-
up nolse levels,

In nddition when time and avallability
of stall und equipment permil, the noise
monitnring program may conduct before
and ufier nssessments of nojse levels fnn
Luilding which his been acoustically
trented or has used other measures to
reduce indoor noise levels coused by
vulside aviation related activities,

The Transport Canada noise monitor-
ing vehlcle 15 a specinlly-cquipped 12
fooi van. 1I iz oulfitted with electronic
noise monioting ingirumentation, and
i3 alse equipped to provide sccommoda-
tion forihe operator for lengthy periods,

The vehicle is powered by severul
sources including e sell-contnined, gas
powered peneralor and auxtliary bal-
leries purmitling operation for periods of
24 haurs or more, The vehlele can also
utilize a 110 voll household autlet, thus

providing conlinuous operatlon,

The outpul of eoaf-top, ar iripod-
mounied oaldoor microphone system is
fed to anulysis instrumentation localed
inside the vehiele, A noise level annlyzer
and mini compuler samples the inpud
signols al o rale of 36,000 thines per hour,
The analyzer provides o direet read oul
in digital form of the sound levels, 1t enn
perform on-the-spol statistical analysis
of datn recorded during the past hour,
‘The sound level duln nre then displayed
on o strip chart recorder which gives
n permanent, continuous recording of
the sound level varintlons, Onee per
hour (he analyzer ferds all the data in
its memory to a digital prinler which
provides o permunent record of the sto-
tistical nnulysls Tor the preceding hour,
The informadion provided includes: L.,
length of time various sound levels are
exeeeded, and levels exceeded for o
given pereenloge of time,

Air and ground communiestions cun
be monilered to correlate all wic iraflic
instructions and nclunl operalions of
individun! aircraft wilh the suund joveis
recorded by the inslrumentation. Thu
communications equipment can also b
used lo assist in identifying particular
aireraft or to oblain infecmation en their
aclual position or heighl, [+ v]
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Typical statistical semmany of measured en-

waronmental noise data,

Typical graphical record of environental soise from D600 fo D80G hours,
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Our Authors

The article "EPPA's Implementalion of
the Quict Communitivs Act of 1978" wins
cosithared by John M. Ropes aod
Douna Willimmson of the U8, Environ-
mental Peoteetion Agency, Washington,
1L

Me. Ropus is the Dreetor of the Stiete
unel Laveal Programs Division of the OF-
lice of Noise Abateinent and Control, e
formurly was Assislant Director of the
Office of Federal Activities, USEPA; Ad-
ministrodive  Assislant o Governor
Harold K Hughes of Toway and o mem-
ber and Chairman of the lows Stale
Commueree Connnissiom In his current
capiteily, Mr, Ropes is responsible for the
development and expansion of Slofeand
local noise conirel progeams, public
educition activilies, noise control de-
tenstration grograms, and drpord rojse
eanirol planning projeets, e received
his A, and M8, degrees from Deake
Universily, Ies Moines, 1A,

M, Willinmson is an Environmental
Profection Specialist in EPA's Stute and
Loen) Programs Division, On e stadi of
theTeelmical Assistanee Branch, shelins
been Poujucd Oifieer Tor the Nationat
ECIG (Each Community Helps Odhers)
progrien and purtieipated in the jnple-
mentation of the Quict Communilies Aet
granis program. Ms, Willinmson was
formerly in EPA’s Reglan 1 Noise Office
{New York, Nuw Jersey aren), with” the
State al Conpecticul (Hlice of Noise
Contrad, and the Cily of Boston Air Pol-
lution and Noise Cantrol Commission,

The article "Correlations  Between
Nolse nnd Air Pollution™ was contthored
by itufin Makarewice and Alex E. 5,
Green of the Uuiversity of Flovida,
Gaineeville FlL,

Mulanrewice, ot the dime this article
was aulhored, was o Visiting Adjunet
Profussor, Depariment of Physics and
Astronamy, ot the University of Flarida,
He recefved his PR rom Hwe A
Mickiewicz  University  in oznan,
Podnnd, and is the anthor of two hooks
anel over 23 articles, e Makorewisz has
returoed ta e A Mickiewiez Unjvers
in his former cagacily of Professor of
Acousiies,

Green s o Gradoote  Reseorch
IPredessar of Pliysies, Nuelenr Enginecr-
ing Scicnees, and Direetor of Jhe Tntee-
diseiplinitry Center for Acronomy wmd
{nfher) Auasphierie Sciences, He was
previonsly Chiel of Physies and Space
Scienees of General Dynamics, Convair,
Green received his PO from the Uni-
verstly of Cincinnndi in 1918, his A5,
Trom Col Teeh in 1941, and his B8, fron
CONY in 1930, e is the swthor or cu-
anibor of five hoeks or monographs and
nver 260 scientificarticles in thefields of
nuelear, itomic, abmospherie, ediation,
and eovironmental  physies, and on
sucin-economics,
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HTHACO|

The lthaco 4210 filter serles , . . preclae
frequency aclection from .01Hz to 1MHz.

Unparalieled performance combined with
lhace precision and versatllity are what the
4210 amily Is all about, You get accuracy
better than 1% with complete filter character-
istics printed on the tap cover.

Whatever your precision electronic flltering
application, the 4210 filter family provides
all the perfermance you'll ever need,

Features such as:

® Precise 1/10 decade {requency selection

® 24 dB/oclave atlenualion slope

# Low pass, high pass, bandpass and
band reject

® Butterworth and Bessel moces

# Selectable galns 0dB - 40dB

® Phase accuracy better than 2 degrees

® Less than 70 microvolts nolse

& Lesg than 0.19% total distortion

# Better than 90 dBattenuation

Get the lowdown on the 421] (0.01Hz
to 10kHz), 4212 {0, |Hz ta 100kHz) and
4213 {1Hz to 1MH2), Call toll-free
1-800-847-2080 or 607-272-T7640, or
use the reader service number, ITHACO, Inc.,
735 W, Clinton $t., lthaca, NY 14850,
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socond in a comprehensive saries of technical monographs covering toplcs relaled ta hearing and hearing protection.

Single Number Measures of Hearing
Protector Noise Reduction

BY ELLIOTT H, BERGER,

Manager Acouslical Engineering, E-A-R* Corporalion

In EARALog #1' we discussed the
threshold shift method of measuring
hearing protaclor atienuation. The ra-
sults of such a laboratory hearing pro-
lector test cansisl of altenualion and
standard deviation values at nine fre-
cuencies. Reduclion of this data lo a
single number raling provides a simple
and efficlent means of choosing hear-
Ing protection devices and determining
their sultabifily for parficular applica-
tions. This EARLog will discuss singte
number ratings, thelr accuracy, calcula-
tion, and utilization,

The maost accurate method of determin.
ing an empioyce's noise eapusure
under the protector (effective exposura)
is to utilize an oclave band analysis of
the actual sound spactrum 1o which the
employee I8 expesed, in cenjunctioh
with the attenuation and standard dg-
viation data menlloned above, This will
be labeled the leng method.2? If In-
volves campulations similar to those
necossary to detarmine a device's
single number rating. The long method
nolse reduction must be individually
caleulated for each noise envitopmant,
whereas the single number rating pro-
vides a noise reduction value that can
be supplied by the manufacturer and
simply subtractad from the measured A
or C-weighted sound fevel in question.

Thera have been al least eleven single
number rating descriptors proposed
since 1970, Johnsons and Waugh®
among others have statistically
evaluated the accuracy of these ratings
vs. the long mathod by examining the
tasulting predictiona for large numbers
of tndusiniai noise specira. Tha data in-
dicate that a good single numbaer rating
scheme will provide a successful com-
promise belween under-prolecting a
mingfity and over-protecting a majorily
of wearers in most environments.

‘The Nolse Raduction Rating (NRR)
The Noise Reduction Rating (NRR)?, a
variant of the NIOSH R, facler® is the
current EPA proposed single number
descriptor, A sample NRR calculation is
demonstrated in Table 1. The key point
te consider is that the NRR is sub-
tracted from the measured (unpro-
tocted) C-weighted sound lavel to yield
an elfectiva A-weighted sound expo-
sure for the employee. The idea of sub-
tracling a noise reduction factor from a
C-welghted sound level to [ind an
A-welghted exposure was first pro-
posed by Botslord?® in 1973, This “C-A
concept” ic tha importanl common jn-
gredient in alt of the successful single
number dascriptors proposed in recent
yaars. o)

As can be seen in Table 1, the NAR is
the difference betwoen the overall
C-weighted sound level of a pink (flat by
octaves) noise spectrum and the resull-
ing A-welghted nolise levets under the
proteclor. The attenuation values used
in the caleulation are the measured
laboratory atlenuation values minus
two standard deviations, This correc-
tion assures that the atlenuation vafues
used in the calculafion procedure are
actually realizable by the majorily of
employees who conscientiously and
correclly wear their prolectors. This cor-
rection will not accoun! for employse
misuse or abuse of the protectors.

TABLE 1« HOW TO CALCULATE THE NAR
Octave Band Frequency (Hz) 126 250 500 1000 2000 4000 8000

1. Hypolhelical noiso spectium
OBf sound lavals (pink nofse)

2. C-welghled OB sound levals
unpralectad ear

3. Qverall C-welghted sound levet

108.0d8C

100.0 100.0 1000 100.0 100.0 100.0 100.0
{leval assumed Is not significant)

99,8 1000 1000 1000 9568 892 3970

{logarithric sum of the sevan OB sound Javels in step 2)

4. A-waighted OB sound lovels
unprotecied ear

5. E-A-R™Plug mean atlenuation

6, E-A-A™ Plug standard
deviations x 2 6.4

7. Prolacled A-weighted OB
sound lovols
[Slep + - Slep 5 + Stap 6]

839 814 968 1000 1012 1010 989
296 0819 843 940 355 414 30.6*

4.2 4.6 5.4 38 4.8

60.7 667 668 V06 711 635 641

8. Overall A-weighted sound level under the protectar (alfective exposure) - - 76,0 dBA
{logarithmic sum of the seven OB sound levels in step 7)

9. NAR = Stepd ~ Step8 -~ 3dB
NAR = 108.0 - 78.0 - 3 =(25 cH]

10B-Oclave bang.
1 1Trisia a conechion ($alely) factor |0 protec) Bgmnst gvar
eimating tha davce's none reduclion becausa of pos:
miblg vanatons m Ihe spectra 0l aclualndubinal noises.

*Numarical avaragu of (e 3000 Hz and 4000 Hz data
**Numancal avirage of the 6000 Hz ana 8000 Hi oata.
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NOTE: The EPA Noise Labali

ng Requirements for Hearlng Protectors hava

Just been Issued. All hearing proteciors will have (o be labelad with

a Naise Reduclion Rating {

with the NRR, its meaning and utilization.

MRR). The following discussion deals

ATTENTUATION DATA FOR THREE TYPES
OF HEARING PHOTECTORSY {ANS| 83.10)

Lol
[r—r™ oM L
Feumat manCTON 5
St YRCAL AR L. L3
OO YA VAT AT HEITECTON . 1a
FIGURE 1

In Figure 1, tha ANSI §3.19 laboratory
data for three protaciors are plotted.
The assoclated NARs are listed at the
bottom of the graph. Allhough the NRR
Is most corractly computed uging ANS!
53,19 (noise band) data, it can be use-
ful 1o took at Ihe range of NARs com-
puted from ANSI 224,22 (pure tone)
data singe this is available in an existing
NIOSH document.® The range is ap-
proximately 7-31. The NRR = 31 is the
value for E-A-R™ Plugs tesled accord-
ing 1o ANSI 224.22. That It is higher
than the currently raporied {ANSI
$3.19) E-A-R™ Plug NAR of 29 is due
primarily to laberatory testing varigbility,

Further parspective on the meaning of
NRAR values can be gained by calculat-
Ing \he maximum theoretical NRR pos-
sible, 2wislocki'z has conducted con-
siderable experimentation to determine
bone eenduction thresholds, i.e., if the
ear ware parfeclly sealed and covered,
how effactively could a davice at-
tenuale noise belore sound conducted
through the skull itself would become
audible? Caiculations based on his
data, assuming a very low standard de-
viation of 1.5 dB at aach frequency,
yleld an NRR of 45, To the best of
our knowlodge, the highest NRA ever

As a public service, ihis space has bean paid for by E-A-R™ Corporalion,
Published by E-A-R* Corparation, manulacturers of E-A-R™ Plugs
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measured ©n a produclion protector
was found in a 1978 test of E-A-A™
Plugs. It was 34, or about 5 dB groaler
than tha currently reported (conserva.
tiva) E-A-A™ Piug attenuation data.

Howto Use tho NRR

As previously mentioned, tho NRR is a
g8 nofse reduction value that must be
sublracted from the measured dBC
sound lavel in the workplace. Thus we
have;

Effaclive exposure (dBA} =
naise lavel (dBC) — NRR

According to exisling federal regula-
lions, employea noise axposure must
be limited to an equivalent level of 90
dBA for 8 hours. Neveriheless there is
ample data fo substantiale tha fact that
lavels of 83 dBA will not be innocuous
to all peopla. 13.14 Furthermore it is likely
that many employess will not fit hearing
protectors as carelulty as do laboratory
subjects, Theralore we suggest target-
ing for an B0 dBA efieclive exposurg
lavel. Thus tor the protectars illusirated
in Figlure 1 the vatues in Table 2 ara our
suggested maximum workpltace noise
levels lor 8 haur axposures.

TADLE 2 - Sugguated maximum
8 hr, oquivalent nalse lovels for
3 protectora,

Pratoctor Muzx. nolae (e val
Foam Insert Protector 109dBLC
{E-A-A™ Plug)
Typleal Earmults 103dBC
Typical V-51R Insert 98 dBC

Protectar

Royster and Liltey'® have recently de-
veloped naw techniques of evaluating
the performance of hearing censerva-
tlen programs. Analysis of thelr data
verities thal V-51Rs ara only marginally

telephone 31Yegd-11

Circly 105 on Reador-Service Card

Copyrint 1979 E-A-R Corp.

= FA'R corporation

ndenapais, nd 45268

stitable for noisa levels of ~ 95-98
dBA. On the other hand, informat dala,
personal communications, and ongoing
research indicale that the foam insert
protectors (E-A-R™ Plugs) are, as
laboratory NAR values would suggest,
maasurably more effective in actual in-
dustrial noise enviranments,
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EPA’s Implementation of the
Quiet Communities Act of 1978

John M. Ropes, and Donna L. Williamsen, U.S, Environmental Protection Agency, Washington, D.C,

When (he Quiet Communitics Act of 978 was possed, the
Enviromnenial Peolection Agency nnedinlely sel to work
Implementing the provisions of the new legislition, For the
first Hme, States und loeul governments had an opportunily
1o oblain finascial pssistance Tor demonstralion projects in
eoninunily noise conlral progeats. A review of the implemen-
tution of this aspeet of (he Quied Communities 15 disenssed,

The Quicl Communities Act of 1978, pussed by Congress ind
signed by President Carter on November 8, 1978, represenls a
marked depariure from environmenial legislation enucted in
the early 1970°s, The Acl does nol require standard selting or
new regulntions, Instend, it supporls the encaunrngement,
developiment and strengihening of State and local noise
caontrol progrims. [ has added o new dimension to the work of
the Environmental Proteetion Agency and EPA is delighied.

Backaround

Inn early 1974, the U.S, Sennte Subeommiltee on Resourco
Peotectinn {of the Senale Commiltee an Baviropment ond
Public Works) held extensive oversight hearings into £PA’s
noise conltel program, Acting tnder the provisions of {he
Noise Control Act of 1072, the EPA had placed o major empha-
sts on slandard setling and repgulatory effords as mandaled by
the Act, Many wilnesses ul the oversight henrings toestified that
State and local program efforts needed more atiention and
nssistance from EPA = Federal regulations were not enough, In
fuet, EPA's leehnical assistanee program was based on o few
lines in {he sixicen-page Noise Conlrol Act, The legislative
“direetion” was nul 0 sirong one:

§14 (M) Pravide teehnieal assislanee o Siale end boeal govern-
ments {0 fcilitale thele development and enforee-
mend of ambiend noise stondards, including but nol
timited lo -

(A} advice on iraining of noise contral persenael and
on seleelion and operation of neise abatement
eeguipneent; and

{13) prepaention of model Stute or tocal legislation for
noise eontrel.*

In additlon, Seclion 14 enlled Tor the dissemination of public
information nnd the conducet ol naise research,

The Senale Subeommilice, chaired by Senator John Culver,
felt that o stropger appronch lo the development of effective
stale und laeal programs was needed, Where such progeams
extsd, the public has received beller noise contral services (han
would have been possible through Federal regulutions alone.
A maojor skle henefil aceurs when State and local programs
complement Federal netivity, resulting in o substandinl
inerense in the efTeeliveness of BEPA's noise regulalions.

While EPA's regulutory efforts were maving wlong, Senalor
Calver fell Lhat the timo was right [or Congress to provide o
heller Tenmework, o elenrer direction to EPA in its efforts 1o
eneournge and ussis) States ond loea] governments in nssum-
ing u stronger role In noise control. Al the oversight hear-
ings in Des Moines, lown, Senpdor Culver said:

"We must reeognize that the development of regulntions may
be necessary lo reduce noise pollution and provide Tor o

*P, L, 02-824, Naise Coutral Acl of 1972
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healthy environment. Towever, cantrelling neise is o difficult
tasle thal requires o camprehensive, eoordinated effor! by all
segmenls ol sociely and al all levels of goveenment, Only
through such on effort will we finally be able to tackle the
worthwhile objeclive of reducing excessive noise levels,

*Major successes have heen made in some communities
wned States, and Ihis progress must be fully recognized. Inthe
enel, perhaps the real jobr of noise abatement should rest with
the Stute and loenl gavernments, with the support nnd involve-
menl of cilizens tike you who are here today.”™

The Quiet Communities Act is he resull of lestimony
reeeived ol the aversight hearings nnc the worle of Senator
Culver and ather members of the Senate Subcommittee on
Resouree proteciion, The Act is o series of amendments which
include o major expansion of the lechnical ussisiance provi-
siong under Section 14,

Tho Now Act
The Quiet Communitics Act amendments have ndded a new

vidality to EPA's leehnical assistanee clfort, The Act provides

far the encouragement and pramotion of State and loeal noise
vomtrol programs and authorizes o major EPA elfort in his
arci, A Tew highlights of the Aet include;

O Finaneinl assistance 1o Stales, loeal governments and
regiomal planning agencies to investigale exisling noise
problems, plan and develop o nobse conlrol capacily,
purchuse inflinl equipment, evaluale noisc control tech-
niques and develop abulement plans,

O Conducl or finanee research on physielogical and psycho-
logienl cffeets of noise on humans with special emphosis
on the non-nuditory effects of noise,

O Administer o nifionwide Qoiet Cominunilies propram in-
cluding grants, lann of cquipment to stofes ane loeal
povernmenls, development of o quality assurance program
for equipment and monitoring proeechures, study and con-
duet demansirlions to determine resource and person-
nel needs of Sintes and local governments, nnd develop
educationnl and training maderials ane programs including
natiannl and regional workshops,

O Provide fechnien] nssistunce to Stotes and lacal govern-
ments lo facilitate 1he developmen! and enforcement of
natse eoniral, Including direed on-site assistance.

O Establish reglopal technienl nssistance eenfers through
universities and privale orgonizations lo assist State and
locsd noise contral programs,

O Peavide Tor moximum use of senjor eltizens as defined
by the Chiler Americans Act in programs developed under
this Act,

O Assist in the development of almtanend plans for arens
areund major ransportation fncilities ineleding nirporls,
highways, and railyneds.

Also Included was an authorization Tor incrensed EPA
funding fur the new progroms oullined in the Act. Un-
fortunately, aulhorizalion came tan lale in the Federal ap-
proprintion and hadgeting process 1o allow for additiennl
funds for finnncial assistance projects, In order 1o implement
the grimts program and olher aspects of the new Act, EPA's
exisling budget was reshoped by eliminnting some previously
planned projects and diverting the maonles lo granis, A *grants

- nssiglonee” stofl was assembled from within the State and

Locel Progenms Division and the grants progren was quichly
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hul fiemly established, The provisions of the Act gave EPA
grealer apporiunilics to implemeat o healthy fechnical and
finaneinl assistance program; we wasled no tlime gelling it
started,

Grants Equal Cooporative Agroemaents

A decision was made carly in the grants process to provide
assislance In the form of cooperative agreements rather than
granls, The coaperative ngreemont functions lile a genat in al)
rospeels excepl one - EPA is allowed to assist and pariieipate,
Granis do nal provide for this lype of progeam supporl, Ali
applicants were mvare of the nature of the coaperntive ngree-

ment and it appeared lo be the best and mos! effeciive way to
praceed, [n addilion, all EPA grants require the eommilment,
in dollars or In-kind services, ol at least 5% of (he fotal Tunding
requesl, Informal eriterin Ineluded & commitment to con-
tinue (he noise conirl effert after Federal assislance hind
ceased,

It was nol o surprise to us that many Stales and eommuni-
ties were in need of fintnefn] assistunce ta fan thosparksofan
emerging noise conlral program ot (o add o erucinl element (o
o harebones operntion. Noise control programs hnve for years
been under-funded and subject to climination when munici-
pel or Siate budgets need paring. It was a surprise, how-
ever, thal so many applivd fer nssistunce in such o shorl time
for relulively limited funding, By the deadline of May 15th, EPA
lind reecived 108 applications, Twenly Stotes and forly-lwn
communities applled for Mitial implementalion or eapacity
building nssisinnee, There were twenty applications for Re-
glonal Technical Asslslance Cenlers and twenty-six applica-
tions Tor demaonsiration projects.

The awards were made by the end of Augusi, One Tech-
nicul Assistance Cenler (TechCenter) was selected in cach
Region lo servo all States and communities in (he Reglon and
ta operate under the direction of EPA's Regional Nolso Pro-
gram Chiel, Each TechCenier is funded at a level of approxi-
malely 560,000 {or an elghleen-manihy period and is infended
to expand the eapacliles of the Regional slaff to aid States and
communpitics, Training of local officials and delivery of tech-
nical assistance are the primo objectives, The locations of the
TechCenlers are shown In Figure L

Fourteen Stales, ane slale League of Citles nnd one Couneil
of Governments received coapernlive agreements, The
projects that were Tunded ineluded the training of loeal law
enforcement officersy, the development and [mplementntion of
Slale ECHO** programs, an cifort lo determine 1he needs of
residents and communilics for Stale-wide noise control
services, tho expangion of Slale motor vehicle noise enforce-
menl and the nssessment of noise levels within a Stale, Severnl
new State programs will be developed and filteen of the grant-
ees will be delivering dircel technical assistance to com-
munities within their Stotes, The States receiving awards are
shown in Table 1 and ihe siruclures of the agreements are
shown in Figure 2,

EPA is praviding funding lo twelve local governmenis for
projecls which initinte noise programs or add elemenis to
existing ones, Exampled of these include the developmeni of a
motor vehicle noise abalemenl program In Kingspori, Ten-
ncssee and policy nnd strategy development in Boise, [daho, In
Massachuseitd, the Town of Broekline and e Cily of Newlon
will work on an inter-community program o identify and
develop noise cantrol lechniques useful to hoth communitiey,
We expecl that the results of the local eooperative agreement
projects will be useful in many other communitics, A sl of
(hese awardy Is shown in Table 2,

A number of exciting demonstralion projects are being
funded in 1979, Four awords are going to projects which will
further the Urban Initintives Progeam announced by President
Carler in his August 2, 1979 Environmental Message. These

ECHO: Ench Communlty Hlelps Othera, a volunleer peer-mntehing

rrugrum where an officiul will nolse expertise in one community
helpa anolher community experiencing nolse prablems,
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fiegion 1:

Reginn 2;

Region 3:

Region 4:

Negion &:
Region a:

Reginn 7:

Heginn 8:

Region 8;

e

Reginn 10;

Maine, New Hampshive, Vennont, Massaelusetls,
Connecticnt, Rinde tslya

University of Hartford

College of Iing]lnccring

200 Rleamficld Avente

Hneiford, CT 26117

New York, New Jersey, Pfuerte Rico, Vitgin Lslands
Rutpers Unlversily

Crok Colege

.0, Rox 231

New Brunswick, NJ 08502

Pennsyloania, Delaware, Maryland, Yirginia, West
Viérginia, Istrict of Coltimbin

Univeraity of Marylind

Doparimenl of Mechnnien! Engineering

2119 Enginvering Building

Coltege l'ark, MI) 20742

North Caroling, South Carslina, Kentueky, Tennessee

Flarida, Georgin, Alabuma, Mississippi

Rarth Curolinn Slafe University

Mechanical and Aerospaee Engineering
Dupartment

Center for Acoustical Studies

Hex 5801

Raleigh, NC 27450

Dhin, [rdiana, illinods, Wisconsin, Mickigan,
Minnesata

Tllinnis Inatilule of Technology Keseaeel Enstililo
Engineering Division

1) Wast A5th Slreet

Chicnga, [L 00616

Nrew Afcxizo, Teras, Ohluboma, Arkansas, Lowtsiona
University of Texas ol Dollos

Graduaty Program in Enviennmentl Selences

PO, Box 688

Muil Station BE 22

Richardson, TX 75040

tor, Kansas, Nebraska, Missouri

Universily of Towa

Wendelt Johnsan Speech and Hearing Cenler
towa Cily, 1A 52242

Mantene, Nowth Dukele, Suuth Dakota, Wyomting,
Calarada, Utal

University of Colozadn

Depnrtment of Aernspace and Engineering Sefenees
Aouwlder, CO 0305

California, Arizona, Nevada, Hawnii, Pacific Trust
Univeesily of Californin ol Berkeley

c/o Compus Resenrch Office

M 1) Wheeler Hall

Berheloy, CA 94720

Weshington, Qregon, Alaskn, Idaha
Universily of Wushinglon
Seattly, WA 08195

VG Tl anot
FulAlOca

Figure 1, Regional Noise Technical Assistance Cenlers,
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Figure 2, State conperalfoe agpreements: ehatacteristics and compuatents,

include an award to the Nutionol Association of Neighbor-
honds Tora *Quiet Neighborbood Sell-H elp Project” which will
buitd the capnety of individual neighborhoods to address
their own poise problems and an award to the National Insti-
lute of Governmental Purehasing which witl arganize s morke!
for quict products theough Stnle and loeal government “Huy
Quicl” procuremend practices, These projects kive potenilal
application across the United Stales and we are loaking
forward te evaluating their progress and resulls.

Five ather demonstralion awards were made and inelude
higlway noise abatemen! plenning and developing simple bul
cffective molor vehicle noise enforeement lechniques in
urhan nreas, In addition, an wwared wos made {o the Delawvare
Vulley Regicnal Plapuing Commission to determine the se-
verily of the aireralt noise problem arvund Philadelphia Inter-
nutional Airport, to determine alternnle solutions to thal
prablem and o present the findings o loeal community offi-
clals and the virporet authority, A listing of demanstration
projeets is included in Table 3,

Agduntical: Bu;ﬂn 5 & Partlalor Complale
Maahlnariﬂnulmura Personnel Enal
sorbing Pnneln

v Nolse A

Clrcle 106 on Roacer-Service Card

Tuble 1, State cooperative agreement awards,

LCnllorniin ..o ivns i, SER000
2 Coloradn . oivess daeene 270450
3 Conneeticuda oo veeevivs cveevenen J004
A Delaware, oo vaiinn Cereereres e 25,000
S Flariding oo v iie i civreranrirane d5,HH
A, Melropalilin '.'Jn'.hlng,lun(numil uf (‘twurnuu.:m.' e 48,750
7o hengue of Miniesola CHies® oo casciaveniae cnrnned SHO00
B Nebrashkn, .00 17
i New Honpshire .,
10, New Jersey cooe
11, New Mexieo, ...
12, North Dukota ..,
L 1 L
TLOregon oooaae v PHAN
L ] T T R N P RN 25,000
W Washinglnn . oo varernsiniersurrirssrarrasinresss SILA

*These awards inelado a vegional plunning agency which covers (wa
Slibes aned tha Distriet of Celunusin d o league of citles whieh
Las stale-wicle functions.

tees

IEEEEER)

B RN T-N T

T K 1]

caverer . 2008
saareaes 27,00

EEEEE LR R

Talde 2, Lacal conperntive agreement wwards,

1 Bronklime/Newtoa, MA o0 ci v vsviaven s oo S12,000
2, Stamloed, 12,170
B Teoneek, N ove e i iaieiraoricsiinasiaa, 14,4950
A Yurke PA Lo cesaraneas 9370
A Kingsporl, TN oo e s s e s iinanrns g e vrrnnss KADD
. Mentar, OIF, , I -] 4]
2o Akron, 0L Cierreaanerea, 12,000
8 Nomon 0K ..oy wo 12,000
Louis County, MO e HRADD
10, Therntan, €O L vy A
]| Nutiunal City, CA. ..y . 12,000

L I LI RT TR TR RLER T oN L b

IR R R R AR R N

RN

Table 4, Demunstralion copperative agreements,
Cirerre e Sl‘i'ﬁ'l
L Des Maines, A0, criesi s e 2H,U7
4, MUSSIEHUSEIS PUTE AUIROTIY ©1 ot ey ver e re s ene s i i
1. National Assacintion of Neigh A I 35,474
S Portland, OH, oo cerrieraniness LA
B, Nationad Institule of (mvurnnu.ulu] I’ltrclm-.inb vera e fil,000
7. Stute of New Jersey. 31,410
H Stute of Oregon. . ., crarrrranrren SHUTE
8, Chiesigo, 1L ., 00000 dvaara ey 24,005
1 Delaware Valley l‘u.iumll thmn[.. Lumml.mnn vaaeee 10000

T

| Kuew Qrlenns, |1

Other Activitios

Another program thad EPA has developed to implement the
Quict Communilics Aet is the Urban Noise Counselor
{rrogram, The eounselors seck (o promnte communily noise
conlrol through locil self-help programs.

fublic eduentivin programs, curricaln development, *Quiel
School™ programs end other informalion and edueation nctivi-
ties nre also designed o give primary emphasis (o the devel-
opment of State and loenl progran capacities nnd resourees,

A Naw Beginning

Of course, programs we slorted years ago, the Quiel Com-
munitics projects in Allentown, Pennsylvaning Spokane, Wash-
inglon; and Knnsas City, Missouri; Nallonal ECHO and others,
will continue, We are also developing the LISTEN program to
give computer support to communities condueting atlitude
amil neoustic surveys. However, ihe passage and ennctment
Lasl Fall of the Quicl Communities Act hns opened o new
realin of teehnienl nssistance o EPA, Siofes and loeal govern-
ments are inerensingly concerned about the detrimental
eifects of noise and are demonstrating thal coneern, The Quicl
Communities Acl came ol o time ol new and exciling move-
mentin the poise control community and provides imeaningful
suppnrt.

Raliert Alex Baron, author of The Tyranny of Neise, has
called the people who work In naise control “pioncers.” We
agree, 1t has beena speeinl chaltenge lo work ina field that has
yel o excile wide public inlerest, But we think thad the Quicl
Communitics Act will go a long way lo make our “piencer”
daysnfond resnembrance and lend us to greater nehievements,
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Store Recorders have made
a quick switch to wideband

Flick a single switch on a duai standard
recordaorinthe new Racal Store DS range, and
you've changed instantly from Intermediate Band
to Wideband operation on FM. A single switch
that selects either recording standard - without
the need tointerchange plug-in modules.

Asingle switch changes all the signal channels
(four to fourteen) on all seven speeds,

FM Capability
The Store rangs of instrumentation recorders,
wellrenowned for research inthe scientific,
automaobile, aerospace and medical fietds, now
offers an FM capability over the entire band DC
to40kHz, and up to 300 kHz on Dirgct Recording.

GreaterFlexibility

And even greater flexibility. Switch any
channel to unipolar, and the full dynamic range
becomes availabla to either positive ar negative
going signals, Switch any channel to offset, and
you can record a 100 mV peak-to-peak signal ona
20V step-without losing any dynamicrange.

Proven Success

All these outstanding new advantages have
beenadded to the host of features which have
made the existing range such a success—like
single switch seven-speed selection, full servo
operation, dual peak-indicating meters, full
remote control of all functions, portahility, and
operation from AC or battery power sources,

That's why, by switching to Racal
Recorders' new Store DS range, you can makea
quick switch to a whole new wideband world.

Racal Recorders
Always on the right track

[RIAICAL|

Rucal Racorders ing

1109 West San Bernardino Road
Suita 110 Covina Califarnia 81722
Talephone; {213) 567 2BG9

Racal Rucordors Ine

5 Resgarch Placa
ReckvilleMaryland 20850
Talophono: (301) 948 3085

£irclv 107 an Roador-Service Card
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Correlations Between
Noise and Air Pollution

Rufin Makarewicz and Alex E. S, Green, Unlversity of Florida, Gainesville, Florida

The correlafion between noise and earbon monnxide (CO)
levels witlidn any vrban oren bs diseussed, Botly types of pol-
Tutanls have their source in notor vehleles, Alter estublish-
ing u relation between theie temporal values, the dependence
al the day-night noise {level L, upon tha average day-night CO
leve), and spice sveruge densily as one of the mocroscopie
utban parsmciess 1s developed, Flnally, o dieect refution is
exjublished between Ly, and an air quadily index previously
developed.

In 0 broud sense air pollution moy be constdered from bolh
chemicn! and physleal (e.g. unwanled sound or noise) points
of view, In 15-20 years since noise was (Irsi recognized as n
serious environmental pallufand, o number of surveys have
been conducted it order lo assess tha mngnitude of [he
prablem and to idenlify ihe mojor sources of nolse polluiion,

Surface transportation, particulorly molor vehicles, hos
been reporied as the most evident contribulor lo environ-
mentil nofse. On the other hand, 0 great amount of ehemical
pollution js emilfed by aujomobiles. These exhousis ineude
unburned hydrocarbons (HC), oxides of nitregen {NO,),
oxides of sulfur and above all, enrbon monoxlie {CO), Thas
some correlition between noise and air pollalion withinurban
arens mighl be expected,

“Lrulse™ of Nolse and Alr Pollutivan, Beeause noise and the
above named air pollutants areassocinled in prineiplewith the
same source, teir temparal variations should be related {0
cach olher.

Average hourly nolse levels mensured ot o few points within
Tampn, FL' were used lo determine spuce averngu nolse
levels (expressed in dBA):

N
L= 1N Y EW (1) Tor = 100 ... LE0iam ... 1000pun(1)

where N =7 is o number of measurlog points, The set of values
L; represenis the dey-night changes of naise for the eptice
imwn (solid line, Figures 1,2),

Taking into aceount avernge hourly air pollulion levels.? by
{he sume procedura (g, 1), we get space average nir pollution
levels £; (dashed line, Figures 1,2),

Roth space overnge values Ly and 1, do not charnelerize loeal
levels of pollutants, but describe the quality of envirenmen| of
Ihe eatire region covered by the arry of measuring points, Le,
corresponding to the whole lown,

1t is seen that lemporal variations of CO are similar to unise
level changes (Figure 1), This is not trae for the ofher polle-
tants such us 11C, NO,, vle, {Figure 2).

Becouse Tutmpa is rodher typical of cilies with @ popula-
tion of 4 few hundred thausostd, this eoncluston seems o e
valid for other urban reglons of the same chireter,

Correlntion Between Space Average Noise and Air Pallution.
The sume *pulse” of nolse and CO levels (Figara 1) menns il
e encrgy nssociated with space nvernge nolse Jevel 0%
should be o linear funetion of (he space average CO level;

1= gl o+ {1

Te estlmale valaes @ and b we apply linear regression
untlysis (LRA). Making use of daln from Figure 1 we ablaln
=242 10" umel & = -2,27-10° with the correlalion eoeflicient
r = 0,749 which indicales that function (2) [ils these dain very
wall,

[t is seen (Figure 2) that jlemporal correlation belween spaee
average noise Jevels and space average 1C levels do nnt exist,

14

Indecd, LRA gives in this case r ~ 0.3, This {act may he
exptuined by the presence of HC Trom spurees other than aulo-
nmbiles, The same sources are responsible for poor correln-
{ions between poise and other chemical pollutants such ns
NO,, 504, O, cle.

tetation Between Average Doy-Night Nolse and Pollulion.
Figure | shows the vatintions of nolse and CO pollulien for 24
hours, la compure changes of the envirenmental quality
“fram duy to day" i1 Is desirable lo use sume procedureleading
to o *one number description® of both lime potterns, To this
end lel us start from the definition of the equivalenl level
L., which 4 one of the nccepted nolse indexes:

)
L, =10 log 1/24 il‘l 1k @)
whera £, Is a spice nverage poise lovel (Eq. 1) for the -th hour,

In view of Eqgs. (2,3) with the numerienl volues of @ and b
(I'ari 3) we abtoin

1/24 zf. 109 = 242109 x [ - 2,27-10% {4}
K-
where
- U
I=1/2a .?';" {5)

is an average duy-night CO level,
Substilution of Bq. (4} into Eq. (3) yields

Leg = 10 leig (2,24 10°T - 2.27-10%) (6)

In the United States, noise pellution Is enrely evalualed in
terms of L,,. The doy-night level L, is more often used as a
naise index, To find a relationship hetween T, and Ly, char-
ncterizing the space average hoise pollution for entire towns,
we nike use of nolse mengurements performed by Galloway,
McK.Eldred and Simpson,® Applieation of LBA gives:

T 2 0.98 Lot 4.4 with r= 0,07 (7)
Fram Bqs, (6,7} we ablain (Figure 3):
Fye = 9.8 log (2.42] = 2.97) + 63.2 [dR] (8)
und by simple nlgebra
T=1/2.42 | OWanfn 080 4 g9 [ppim] {9

wheru £, is (he avernge day-night CO level (Eq. 5) and £, is
spuce avernge Ly,

L= 1IN '_g‘l Lo {10

Here N is the number of mensuring points locrled within any
urban area,

Both values, b, and [y, deseribe the environmental quality
Tor tha whole region envered by the array of measuring points.

Nolse aned CO Pollution Versus Average Fopulation Denyily.
Framy the nbove mentioned EFA report,® we oblain (he space
uvernge Ly, (Eq, 10} for o few U.S. towns {Table 1), and using ihe
ULS, Statéstical Abstracts Tor 1975 we obinin the nverage popula-
lion densities 4 for each of ihese lowns, Applieation of LRA
gives;

Ly = 0.620063 + 57,10 with r = 0,80 {11}
Substituion of Eo. (11) into e (8) ylelds:
T=1/2.42 x ppieaste- 0823l o g gq {12}
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Figure I, Dag-night changes af svise and CO lepels.
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Figure 2, Dayrnight chenges of noise and HC levels.

Tuble 1, Nuise, population and nrea duta for 14 US, citics,

Spuee Average  Fopulution  Aren Averoge Pop-
Day-Night Level (thonrsaonds  (mi®y  ulatlon Den-

Fan (1) slly {th/mi%)
Alanli,.van. . BhL42 an7 151 378
Boston, ooy, ., G242 i1 E L] L4
Chicngn, «vau oy B a7 242 15,13
Dalles o000 e BILGE LAk 245 i
Denver, ooy, 8020 S8 a5 i
Konsas City ... .. $H.67 anz S16 140
Los Angeles, ..., 5786 281 A6l 8117
Minmi L ovuy., . 0345 B H 0,724

New York. ... 00 7004 7845 3o 263
Pillshuegh ., ..., 2,82 5401 55 a2
St Londs ..., BLON G2 1 017
Son Frapeisco ., , 65,85 716 45 15,76
Seallle, .. ov, ., 8567 Sl H4 .35
Washingtan, N.C, 1582 757 i1} 1202

s function of avernge density g or as o funetion of noise
poliution expressed in terms of L

AQI(TCAAS) = [1/5,288, {1 0tfinfik - 645) 4 g ag @
+‘;“(CJ/‘S|)= + bu(cl/sl) (C,/S’””n

This formuln directly relates noise index Ly, lo an air pol-
lution index AQI[ICAAS).

Referoencon

1. M. duses, Hillshorongh County Envireminental Peoleetion Com-
mission, {private cenmmunicalion).

4, *dir Quality Messurcients,™ Hillsborough County Envirnnmentnl
I'roteelinn Conmission, W74, 1977,

A WL Gulloway, K, Mek.Eldred, M, A, STimpsen, “Ponulation Distzjba
tien of the US, a8 a Functien of Onldoor Noise Level" EPA,
Washinglon, N.C., 1974,

4 A B 5 Groen ef al, "Floeide Al Quality, Peesent and Fiulure,”
Florida Seientist, 1), 18]-100, 1074, <]

Figure 3, Defondence gf spaceaverage soise potlution g, upon the space
average CO hevel I,

It is seen that 4 o macroseopic prrameler deseribing any
urbiain aren, correlates with space average day-nighl level £,
and then with CO pollution, £

Concluslon

To quantily air qualily, wo may use an air quality Index (AQI)
developed by the Interdiseiplinary Cenler for Acronomy and
{other) Almospherie Selences (ICAAS), which takes inlo
aceouni all major air pollutants. Gne of them has been devel-
oped by Green et ali:*

AQUICAAS) = [{I/S) + ¥ (CAS)+ by(CIS) (Ci/8)1"
whete Jand C, are average day-night O concentralions and
other pollulant levels, 8., $a . .o are soale fnctars, b, is an

Interactlon term,
In view of Equ, (9,12} It is elenr thal AQD may be considered
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VIBRATION ISOLATION PADS

WASHER ISOGROMMET
ECONOMICAL

VIBRATION [SOLATION

Usgad on and under indusirin) machinery, on censtiuction

equipment, Isolate electranle controls and Instrurnents.

MBIS, Inc.

25867 Richmond Road » Badiord Heights, Ohlo 44148
216-202-5850 + TWX: 810~427-9444 - CABLE: MBIS BDFH
VIBRATION TEST BYSTEMS / PRESSURE TRANEDUCERS
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State Noise Restrictions: 1979

Fred G. Haag, New York State Department of Environmental Conservation, Albany, New York*

%, Nuise Hegulation Heporter Beference Fite throagh Supplement

Tables 1, 2 and 3 below updale the summary of stalewide
N, 27, Novemlier G, 1478,

Daise resirictions thal wies presenled in the December 1977 8 Personal commuanicadion, International Snowisnhile Assaciniion
issue of $)V., The erilerion for illLlllI&Itlll inthe lulmlphnn is for Oclobier 18, 1977,
the stade to have i sound level limitation expressed in deciliels 4, Personal communication, Buating Dndustry Assoctalinn.
whieh s applicable throughouwt the state, Many of the sinfes 5 LS, an""f[:'munfh;‘}f l'lm:;‘cli}"" Age l:yi. Noise Source Regulation
wilth a negative response hove requirements an neise suppres- in State o Loral Nutse Ordinanees, Februnry 1975,
B . ulFemels an neisy SUppres i, Nulse: Depulntion Neparter No, 107, tune 19, (078, p. c-1,
1

sion equipmenl, ehiclly mufflers, 7. Motoreyele Industry Couneil Bullelin GR78-008, March 1, 1978,
8, Nojse Regulution Reporder No, 64, Oclodier 25, 1976, p. A-2,

Reforences
1, Personal eommuaication,

Tabie 2. In-use level Hmits.
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Table 3, Property line sound levef timits,
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LING INTRODUCES
3 VIBRATION TEST SYSTEMS
DESIGNED FOR “‘CERT*’ TESTING
TO MIL-STD 781C

Ling's 3 CERT {Comblined Enviranmental Rellabillty Tesl-
Ing} Syatems are new. But there’s more new Lhan Justthe
ravolutionary vertical, horlzontal and rotating vartica¥horizontal
shaker/sllp table dosigns, There's a complete naw famlly of
high rallablilly systems to meet your force requlrements DC
o 2,000 Mz,

The systems slarl with slandard products, provenin
thousands of 1lald operating hours, These are radesigned and/
or deratad {o supply the high rellability required by MIL-STD
181C for DOD (Dapartmaent of Dofonse) agency progucts,

Of spoclal Intarost are the new vartical, harlzontal and
motor driven varticalihorizontal shaker and shaker/allp tabla
configurations. All three ara capable of multiple specimen
lesting. All three featura common chamber mating height in
boih planes tor exceptlonally simple Integration into old or
new test facilitles, In additlon, tha horizontat verslons leature a
apaclal low laval positlon for convenlanl chamber dodr access
as-wall-as easy matlng to different allp plale thicknesses.

Thea shaker syslems also Include both isolation, to eliml-
nate conventlonal tie-down reguirements, and an alr-glide basa
for effortlass one-man movement of 1he entire unit uslng
ahop air.

The power amplifier's conservatively rated solid-state
modular dasign affars convenlent expanslon and features the
integral dlagnostic clrcultry, self-protection and long-erm
depandabllity you'va coma to expect from Ling producls . . . all
comblned with water coaling tor efficlent oparation In ovary
environmant.

Cantaci ihe lactory today lor datalls on the Ling Vibrallon
Test Systems You Can Use In CERT Programs For DOD,

LING ELECTRONICS INC., 151585, Manchaster Ave., P.O. Box
3701, Anaheim, Callfornla 92803, U.8.A., (714) 774.2000

W NIe) L ECTRONICS INC.
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LOOK.
MAC.
NO
HANDS.

Now you can do away with
manual scafing, knob-fiddling
and note-taking in vibration
data acquisition, The MAC Multi-
channal Amplifier Control Sys-
tem is computer-controlled to
Save you time and to minimize
errors,

* Controls 128 data channels,

-* Provides hardeopy and cas-
setto tape records of inltial
galn settinga and all gain
clianges during test.

* Monitors the TRMS levels of
all channels for range change
decisions,

* Permits remate amplifier con-
irol up to 4,000 ft. via twisted-
palr cable,

« Stands alone or Intetfaces
with your present mini-
computer,

The MAC System.
Fiddle-free data
acquisition at fast,

LIft a finger now. Take the
manual labor out of your test
supervision and save yoursslf
documentation headaches,
Get your copy of our new tach-
nical papar,

Call (714) 483-8181 or write
Endevco, Rancho Viejo Road,
Sen Juan Capistrang, CA 92875,

ENDEVCQE

Circle 110 on Reader-Sorvico Curd

Product Literature

Digital Correluiors
Langley-Ford  dighal  corelntors are
avatlable with anannlog input which will
extend their use to noise and vibration
nhalysis,  stimulas  response studies,
pulse eeho rimging or any other applica-
tion requiring e correlation of an
anatog signal, Ths analog input will
aceept signals inthe § voll range, de to §
Mile. dn addition to aulecarrelution of
any type ol signal, cross correlition s
permiticd between onalog and pulse
signals, hetween mudog and analog, or
hetween pulse and  pulse signals,
Langley-Forld, Amherst, AA,

Circle 200 on Reader-Servive Card

Speetrum Annlyzer

Rulletin 8P 4/79 describes (he Speetra-
Tester which provides automaled, on-
line nspection based on spectrum appl-
ysis, foes brealting down o deviee's woise
ar vibration putiern inio individual fro-
quuncies, The technigue is simple, fully
autemalie, and eliminates personal bins
feom insprection, 1 also pinpoints he
eause of substamdard performance, al-
lowing re-work personnel to go directly
to the problem withont complule tear-
down or rebuilding, The Specira Tester

is also valunble for continuoeus, on-line
maniloring of eeilical production
suppewt mnchines, By compnring specii-
i vibralion dnta signais, e from
bearings and gear trains, with pas
history levels, it ean warn of deteriorat-
ing performanee hefore major Tailure
eewrs, Speetral Dytenmies, San Diegn,
Cal.

Cirele 202 on Reader-Service Cant

PPersonnel Enclasures

Bulleting 105-370 describes lineof pre-
assembled and portalile neonstical pee-
sonnel enclosures, AVE's, Dimensions
for five standard sizes are shown along
with seousticnl performance and swajl-
able features, These enclosures are of-
fered as o practieal method o profect
people from unnceeptable nose levels,
Nuise Control Products, Ine., New 1yide
Park, NY.

Cirde 200 un Reader-Service Card

Signal Processing Filler

The Medel 7514 Brickwall™ filter is o
wide vange, tunable, bandpass [ilier thal
provides for Independent programming

No other lastener solves 50 many
design problems so well Essen-
lially a lianged hushing of tough
necprane, Well-Nul seals waler/air
light and tastens securely Func-
tions as bhind fasiener or threaded

W E L L"' N U Tb®lfnd tastenera/ingerta

MOLLY DIVISION

insert or both Dampens vibration,
deadens naises, mnsulates, pre-
venls galvamic corrasion. Wnile for
compiete data and samples USM
Molly Division, 504 M| Laurel Ave
Temple, PA 19560

« RMHANT .
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of LI amel HI' cutofis, allewing the user to
set both center frequency and bandwidih
anywhere In the 11z fo W00 k2 bond.
‘This model achieves values of 0.3 B
preak=to-peak passhand ripple ind 85 dB
slaphand altenuntion with o high relloff
rale of better than 1S dB per octove, both
itbove and hetow the selected entalT fre-
quencies, Typical applications Include
signol  tracking, wovelorm analysls,
noise sludivs, datn recording/pinybock,
and dightul signal processing, Rockiand
Systems Corporation, Rackleigh, NJ.

Circle 204 on Reader-Service Curd

Soundprool Fuctory Offices

Bulletin 6.0511 deloils how to nssemble
soundproof offices from pre-engintercd
components where plunt personnel can
confer, do paperwork, communieate in-
telligibly with ench other over the phone,
withoul leaving the factory Noor, Thu
booklel presents Tull fechnieal informn-
ton on the nolse reducing modular com-
ponents avallable In assembly kits from
which 70 in-plant oflices runging in size
from 88 to 956 sq. (. ean be orected on
sile by plant personnel, Ten deslgn and
engineering propertivs of the: syslem rre
listed aleng with a table showing the
typical neise reduction, certilied in lab
tests, to e on the order ol 30 dBA overall
and 42 dB in the specch frequencies.
Industrial  Aconstics  Company, Ine.,
Brong, NY.

Circle 205 on Reader-Service Card

Nuolse Moniloring System Oplion

The Madel 614 microprocessar-conirol-
led porioble nolse monijoring syslem
can identify {he source of nolsesin the
single evenl neise exposure level
(SENEL) mode by ulilizing o buil-in
optional nmudlo casselle recarder in the
case. It can be programmed with wny
threshold within its 100 dB dynamic
range. Events which exceed that levelare
then recorded on an inlermul prinler
praviding the user with date, lime, md
sound level; the audio tape recording
can be ust to idenlify the sound souree,
i.e., airplane, car, dog, ete, BBN Insir-
ments Compangy, Canbridge MA.

Cirele 206 on Reader-Service Curd

Sannd Conlrol Blunket

Whispermat is u exiblo sound conirol
blanket thut Teatures o natuenlly limp,
highly dense and impertneable plasiic
bacrier ot optimum trunsmission loss,
combined with lnyers of acoustical lonn
for noise nbsorplion, Eosily die-cut or
manually fubrieated, i may be ordered
with perforated vinyl Meing or with »
varicty of impervious fncings o resist
molsiure, dust, ofl and partiele mists,

Sound and Vibration » Decembor 1878

OFfered with & pressure sensilive biek-
ing Tor ense of installution, Whispermal
Is avnilublu wilh o 179% to 3 ncowstical
urcthane foum nbsorption layer, 0 4 oz,
to 2 ib./sg, [l plastic bareier, nod o fonm
isolution loyer, if required. American
Acoustical Praducts, Natick, MA,

Circle 207 on Reader-Serviee Cuwnd

Nevise and Vibiration Control Eguipment
New catnlog fentures acoustien) en-
closures,  panels,  duel  silencers,
curlning, foums, sleel spring isolalors,
clostomer  moants, amd  paels,  The
indexed entalog provides general eouip-
ment daln and specifientions, dimen-

stonul drawings nnd phelographs, and
teehnteal and application information,
Korfundd  Dynamics Corporation, West-
iy, NY.

Circle 208 on Rewder-Sertice Card

Acoustical Enclosure Systems

The DProduct I aeoustical  systems
emnbine neise reduction with cleetrical
inferloele sysiems for all the hinged
piels to provide intal sufely grarding, A
wide range of eastom and modular
designs arve availible, Gordan J, Pollock
and Associntes, Inc., Rocky River, O,

Circle 209 an Reader-Service Card

Scrow Machines  oa. .

Pesigned {or use an
Acma-Gridloy Scrow Machines

Designac for use on Brown & Sharpo

Stock tube covars available
on Acma-Gridley, Conomatic,
New Britain, Greonleas,

Warnay Swasay ond others.

Davenport
Screw Machine

Manufacturotl by
ACOUSTICAL
ENGINEERING
DIVISION

G. T, Safuty
Equlpment, Inc,
25 Eaglo St,, P,0, Box 30556
Providonco, Al 02800
A01-272.8800
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Today you can enjoy the
convenience of o cassette
datn recorder in your fab
Just likke you enjoy music by
cassctte nt home,

Todny's techinology tenms
with TEAC's 20 year history
of manufacturing data re-
corders to deliver cnssette
data performaonce as good
as that of reel to reel data
recorders,

TEAC Datn Cassettes feature:
» 4ch/7ch models

»I'M and/or DR recording
aDC to 8 KHz response

s Remotely controllable

s Truly portable operation

And starting at 82796..,
worth checking into!

For more information, contact:
B.J, WOLFE ENTERPRISES
[U,8.A, Distributor]
10760 Burbank Blvd.
North Hollywood, CA 81601
Phone: 213-877-5518

Cirzls 113 on Roador-Sarvice Card

Consultant’s Corner

Renald A Darby & Assoelates, Kaihen,
I, has Beeome Dorhy-Ehisu & Asso-
ciales, Ine, with The additinn of Yoichi
Ebisu as o prinelpal,

Terenee 1. Larhes and Ruberl G,
Sehallip, Ir. hawe juined Anatrob Corp.,
Cineinnati, OFL a8 Project Engineers,
Mr. Lorbes will be responsile for con-
ducling noise and vibrlion consulting
projecls Jor original equipment manu-
fedurers oned abse plant neise eonlrol
projects, Mr. Schaltip will be invalved in
operating snd mainlaining o pew engine
dynamometer Tueilily fnstolled ut Ano-
teal. This cility will e used (o shudy
noise nnd vibration pesblems in both
pasoline and diesel engines nal (o eval-
unte naise conteol realments designed
Tor varions engine componenls,

Strueturnl Dynnmics Research Corpo-
rullon (SNRC), Milferd, (11, and Gen-
Reuly Ine, have snnouneed thal SDRC
MODAL-MLUS mand S1RC SABIA soll-
waire progrims arg now iwvnilable for use
on the Genlled 2508 Structural Analysis
Syslem, MODAL-PLUS Is an inleractive
software package thal colleets, annlyzes,
anil displays data from artificlal excita-
flon {ests nf mechanlesl  streclures,
SABHA is an intevactive systen nnalysis
software paclige that defermines the
tynamie response of complex machin-
ery,

INSTRUMENTATION

THE SUPER RENTAL CENTER

# [Iy 1he Week, Manth or Year

& 24 hr, Debvery anywhere iy the U 5.

& 5,000 Transducers s slock far Pressune
Foree, Displacement, Vibratum, Sound.
Flow, Elc

* Micolet 4444 and Rockland 512 Real Time
analyzers with Digtal Plotier

* Ampyx, Sangamu and H P Moy Tape
Hecorders

® & Kond GR Sound Level snerees and
ryuipmoenl

& Workd's Lazgest Inventory of Recorders
Strp charl, Oscillograph, Penand Digial

# Signal Condilionimg fur any Type
Transducer

& Geperal Test Equipmenty Scopws, DV,
Vibration Meter

# Tempetature JRecardery, Incheators
and Lagyers.

THE HOT LINE
000-421.2269
FROM CALIFORNIA CALL
1213) 321-2320

DATACRAFT. INC., I
1VHA SO NORMANIHE, GARDENA, UCA 21

Circle 114 on Rend:-Service Card

PLUG-IN
POWER
 Mainframe
Porformance
~,-'a_t a-
. Mini-Price

raven In flold application
gach productincludes a com
prahanoive aoliware packags,
taplacement maintonance an
aone yaer warranly, Assistance
in systoms deslgn and quantity
pricing availabla for OEM .
appllcations, ’

Input — MIP-3/A

The “8man” AfD

« 0-100 kHe samplo rato

* 4k to 84k dual port momory

+ micro procassor control :
+ 1 Hox board-piuga Inte PDP 11

Process — MSP-3

Thalowoost array procosaor

» oxtonalve array lbrary

* 1024 Roal FFT in7Tms

+ on-board 4k momory

* 2Hox boards-pluga into PDP 11

Display ~ MDP-3

The grogrammable image

procassor

« B4k x 10 Bits Rofrosh Momory

» Two acroon formats 258 x 250
and §12x512

* Full color capability

* 2 Hox boarda-plugs IntePDP 11

Gomputer Deslgn &
Applications Ine.

377 Elllot Strest,
Newton, MA 02164
(617) 964-4320
Citelo 115 on Render-Sorvice Card
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. Professional Services

((V_ WI LSON, |HRIG & \w AC ) pvriulisrn cuslnm ' (_

]
. Q\I anise control engineoring
i Asso c I AT E sl I N c L] W offer complete naise coniral services; K Gilbel‘tl .
| ACOUSTICAL CONSULTANTS . gﬂiw Exposura Faclor Measurement c el Dertarulutel i h
i e . .
t : :L‘:'E‘L“:::d“’:ilbﬂfl‘l’::'é‘;':‘ml . gusitnluy Enginevring and Cencepiual ) ommonwaa '
£ esign Suervices 2o ENGINGERB/ROMAMLTANT
H w lield and lobaralary tesling s Fabrication and Turn-Key Noise M S I
! 2 indusbis nola conbol Abaicrent Savices
H ra
! #* OSHA compliancs ACDUST‘C &
3 o avpuaion AN e, VIBRATION CONTROL
i 0. BOX 1324, D. , O] g}
! . 5605 OCEAN VIEW DRIVE . P » 13,2513, ?ngc,'” HIG 454 Measur‘ement‘
i QAKLAND, CA 94818 Headyuarters and plant ar: Thr'ough Installation
: {415) 658-8386 1600 WERSTER ST., DAYTON, OHIO 15414 B
: W ) e u FIELD SURVEYS
i Citcle 301 on Randar-Service Sard Circle 302 an Rondar-Sorvica Card ge;tﬁ%’:;‘:‘??tbn e
y al Impal
! PN Machine Diagnostics
H ——— TOTAL ENVIRONMENTAL SYSTEMS, INC.
. [ﬂr( ((Wb‘ CONSULTANTS IN REGULATORY COMPLIANCE
N [ INDUSTAIAL NOISE CONTROL PROGRAMS
I8 *» Computer Modaling O5HA
i Cedar KﬂO“S # Enginearing Feasibility Evaluation Cammunity
: ACOUSTICAL LABORATORIES * Program Managomant CORRECTIVE DESIGNS &
f 9 Saddle Ruad, Cedar Knalls, New Persey -~ 07927 ¢ Dosigin & Field Supervision of INSTALLATIONS
" Ricl :’a"‘ga"”‘“:“{)_ . Equipment Relrohit
- BT L LTSy, etr « Cnmmunity Noise Evaluation Structure Noizo
i AUOUSEICAL 1E5VING & MEASUREMENT FOR « Transportalion Studies Fluighorne Noise
: * Manufecturers N ) .
A : g“n“:":{'ﬁ“'l" 7N 507 East Grand River Avonug R’wlﬂ:\‘?gﬁﬂﬂ oo e WGWRQW: Avo
o mmuriifies ( 2 h ] ackoon, Ml
i » Trade " : East Lansing, Michigan 418823 {R15] 788600  [617] 703621
; M Sowehion- oty . {517) 3371662 o Kk 1
o Circla 303 on Reader-Service Carg Circlo 304 an Ruadar-Servica Card R Cirela 305 on Reader-Sorvica card
Tracor Sciences & Systems | | |fuews s coonmins wissocums dovelopmant ol Appropriate
Acoustical Engineers and Consultants "o Qoslgns and spadlicayions
airpurt noise: sludjm Specialists in for [ndustrial Noisa Caontrol
Aaise canlrol design _ ) Industeial and Utility Noise Including the generation of
- oo complanc e it 2 o onanaarng paies ang
: e MEASUremen s “ommunily Noise Eviluation design goals basod on the
-j. I'!lVIJf|ﬂF|1l?n‘[:]| nl’l{‘r.l.' dssessment D 'rnlllhplll’"l[iﬂl] N“iﬁc S‘“dil—'ﬁ Comgrﬂﬁsnslva eva|ua"on Of
5, aircral interior noise control £ Rapid Transit Nuise Control Srploy80 SepOsLe
vlectracoustics (3 Produet Noise Control P ’
T Tracar Scignces & Systums ) Architeeturs) Acoustics | Oufl statf lr}rlufias l?roles-
: Acoushical Resvarcn Dupaitinen) Slonal acqusiical gngineers,
500 Triacor Lanw  Aushin, Teags 18721 - i
" 7 Saddle 1td,, audlaloglsts, lechnicians and
{\I:\I!t?glgfg‘l']i};:?fg 2m 6414 Cedar Knnlls, NJ 07927 design engineers experienced
2015418811 in high speed production
) Circle 308 on Aender-Service Card Circle 307 on Readar-Servico Sad machine desmn’
i DONLEY, MILLER & HOWIKAS, INC.
CONSUL'”NG & TEST'NG SERV'CES Consulling Acoustical Engineats
10,000 square foot tesling facllity accommodates tive main loboratorios: & |ndustrial Nolso Control
s Acoustical Analysis & Environmental Nolse . g"’zmu:"gv ?"'“ Evaluntion
& Monitoring/Auditing s Physical Properties :H::nlr': Evﬂfu%'l‘lon
\ # Sleep Equipment and Furniture s Vibration Anaiysis
5 . Call or write for our descriptive brochure, s Noiso & Vibratlon
; » Education Programs
.
INTEANATIONAL ACOUSTICAL e gmratn
ESTING LABORATORIES, INC,
" o s i j' B - 50 Bints Highway 10, Eayt Hanovay, HJ 07938
2820 Anthony Lane South « Minneapolis, Minnesatn 55418 « 612.781-260 (201) an7-81A2
Cirele 308 on Reader-Sarvico Card Circlo 30% an Reador-Seryice Card

Sound and Vibration ® Ducamber 1078 21



OFF THE SHELF DELIVERY

Bell &
Howell

H-P
TEK

GR
Statham
CEC

SELL & BUY
THE HOT LINE  800-421-2209
FAOM CALIF, CALL (213) 323.9120

LEE LAB SUPPLY

1471 50 NORMANDIE, GARDENA, UA A2
. v,

Cirgle 116 on Reador-Sotvica Card

Advertiser's Index

Acn Ing, v iiiisiaiiiinenriarnaea 2

BHN Tnstewments Company «vovvviivn &
Flowduras Assaviates, Tue,

& K tusirmments, e o oovosvnierona i
The Franklin Campnngy

Cuediny Knpolls Avouslienl Labarataries .. 21
Computer Design & Applications. oooo.0 20

Dalernl It e e vevevnennenrrsrsness H

Deaneeafl Advertising
Danley, Miller & Nowilos, e ., i)

4L

E=A-R Carpardion .. vvvvavaian
Floudiras Axsociades tne,
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Junsen Assucintes, bie,

6.1 Salely Equipment, Ines o ovveaiaas 18
Shirdep E. Woenddel!

Gonllnd o v e vaiaianiananyagses Cover2
Schueider Mfurker Jukwe, Tue,

Gilbest/Comamomwelth oo oa v ey 21
Lewis 8. Goodiriend & Associates ooy, 8L

hetustrial Aeousties Compuy .00 Cover
Westeltester Associoles
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Hun Jrawer & Compangy
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Mally Divistun, USM Corporulion. ., ... I8

Nierhet Scientilic Corporation voaeiaaes 4
Zam & Kirshaer, e,

Raval Reeorders ey o vvavianieiass L
Nicklin Adveriising

Shure eothers 10g, ousvsvaraevraenes ¥
Withismn Hord Adler e,

Stundoged Ol Company (Indiunn) e, oee e o 22
Hentteyy, Nurnes aud Ly, e,

TEAC Corporeniiom of Amerien vooovaons 20
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Toml Environmeatal Systeins, e, o0, 21
Teneor Seivnees & SYAEMS, o avvearas 2

Trucounlivs, IR v ov o iiicariand 12
Nunner Melane Advertising, hie.

Wilson, Uirig & Associntes, Inca oo ean s 21

Advertising Sales

Advertlsing Sarvices - Helen Hess
Phope (216) B35-0101.

Chicago = W.G. Holdsworth & Associnlos,
Ine., 1000 E. Northwast Hwy., M1, Prospact,
IL GOOS6. Phona: {312) 384-2022.

L.os Angeles -~ The A. W. Walkar Company,
Inc., 2716 Ocean Fark Blvd., Suite 1010,
Santa Morica, CA 90405. Phona (2%3)
450-9001, Santa Monica; (415) 788-8655,
San Francisco.

Naw York = Martin & Harl, Inc., 65 Main 51,
Keyporl, N1 07735, Phane: (201) 739-0500.

ou

: w;ﬂﬁ:ﬁw opportunity o7 creat’wte
| iopment |

-\heaﬂ.n n

NOISE CONTROL
ENGINEERING
COORDINATOR

tonding 1f

oinusin ox
\ Loudspeakers
Microphones
Phonograph Cartridges

Work wilh the leaders in the held ol consumer ang
prolessional aucho prociucts. knawn for excellencen
quality and ralatilily.

o}

Wa olfor excellenl oppariunities forndividuais wilh a i

BSEE or BSME and axpenence mgleciromechanical
and-or aleclroacoushical ransgucer dasign.
We are expanding and seeking ta bilhighly visible

| posihons in the areas of speaker. micrephone and
phonegraph cantricdge design and developrmanl,

We oller an excellent starling salary and company
benalits aswell as anideal locanon ina Ctucaga North
Shore suburh knawe lor its superb educahonal and
cullural environmaenl.

Send your resumne in conhdence or call.

Jock Shea (312) B66-2236

H Shure Diolhers Inc., 222 Hartray Avanuo, Evanston, iliincis 60204 8

L SHAL

An Equal ppw!umry Emgpt

22

Coordinate nolse control engineering aspacts
of altfacililies of subsidiary companies of Stand-
ard Qil Company (Indlana) with the objective
of preventing excessive occupational and com-
munity nolse exposurs,

Qualifications should include M.S. or BS.
degres in Maechanical, Electrical, Civil or
Chemical Engineering, Physics or related field
and previous experience as a noise conirol
specialist or acoustical sngineer in Industry,
university, or federal ar state government,

Please submit resume, including salary require-
menls, in confidence to:

Jeromo T, Sledieckl
Director, Industrial Hygiene

&  Standard Oil
AT, Company (indiana)
ANIOECC) 200 E. Rondolph Drive
- MC 3803"

Chicago, IL. 60601
An Equasl Qpprortunity Employer MiF

Sound and Vibralian * Decamber 1970
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INFORMATION REQUEST CARD S)v12/79

Vold after March 31, 1980

Name o

]
Tila o
Company e e e ‘o
AUAIBSS o e

Cily, State, Zip oo .~

Name ~=---— NOSEXPO '80 —-———
Tiie 12 Sond ma a NOISEXPO *H0 Presentation Summary Form.
O Add my name 10 the NDISEXPO mailing list to recelve advance
infermation an NCHSEXPO ‘B0, April 28-May 1, 1980 in Chicage,
Campany N
Addross — NOISEXPO PROCEEDINGS

City, State, Zip —__.

Circte the number keyed
to requast information on protiucts and services,

221
222
223
224
225
226
227
228
229
230

an
312
313
314
316
316
a7
318
319
a20

201
202
203
204
205
206
207
208

21
212
213
214
215
216
27
218
219
220

151
152
153
154
185
156
157
158
189
160

121
122
123
124
125
126
127
128
128
130

13t
132
133
134
135
136
137
138
139
140

141
142
143
144
145
146
147
148
148
150

101
102
103
104
105
106
107
108
109
110

111
112
113
114
118
116
17
118
118
120

IMPDH"AHY: Tn racalvh SW wNImul s E[ﬂﬁ o

- delay; - plaase fill oul complals X Pﬁth E M.l.

N INFoanldN - REGUESYED 10 Sectlons 1-8 balow for,

L Hew aunllnallon, address change, snd. suhscﬂptlﬂu_
"rénowal. No charga, |y quamlnﬂ Indivlduils I Uhltnd
Slatu ami canida. " )

PLEASE pint ~ Campany name and address must he povidul

? Please use these cards.

The six velumes of NOISEXPO PROCEEDINGS contain papers pre-
sented at the National Moise ang Vihratlon Contral Conferences,

intgrmation oa noise and vibration control, noise and vibration
measurements, haaring conservation, and environmenial noise. Al
papers aro full-langth {nol condensed) and ate presonted in 3 wedl-
illustrated. wnitied lormat. The '73, 74, 76,77 and ‘78 volumes aro
availahle at a discount when ordered with the '79 valume.

Do you want to
request information on advertised products and serv

Please entes my arder tor:

O NOISEXPG '70 PROCEERINGS {525)

[J NOISEXPO ‘78 PROCEENINGS ($25, $20 with *79 voiume)
L1 NDISEXPO '77 PROCEEDINGS (525, §20 with ‘1% volume)
O NDISEXPO '76 PROCEEDINGS (520, 515 wilh ‘79 velume)
[ NOISEXPO °74 PROCEENINGS {520, §15 with '79 valuma)
[ NOISEXPO '73 PROCEEDINGS (525, $10 with *70 volume)

{0 Chock enclased payable to NGISEXPO O Please bill me
Nate: Bouks shipped afier payment s raceived

ar nn NOISEXPD nroorams

!
|
|
|
J
I
I
|
|
|
|
l These hardbound valumes are 8-1/2 < 11in. and contain a wealth ol
|
|
|
|
|
|
i
|
t

1 Name e =  Titte . ..
Company Name e e = o ee s e DIVESION .
Company Addrass e e e et e e e e - Ma\I Stup e
Ciy . e SHAle e Dip Dode
Send 5)V fo: O Above [ Home {aplional) e e el e
City . i e S e an Code . .. ..

2 Provige a specilic description of tho primazy preduct manufactured by your company andfer the primary service petosmed by yowr eompany ab this logatin,

3 PLEASE check ihe rateponies that desciibe your job lunction{s}:

1A Product or System Design & Develnpmant

O] B Occupationzt Salety & Health or Medical

aC Pant Enﬂlnesnnu or Plant Operations

D Testing & Evaluatian, Retiadility Assurance or Standards
O E Cansulting, Architeciurs, or Construction

CIF Research

G Manapement

CIH Gavesnment Administration

[ Educatian

0K

Other (Sales Rep., Grad. Student, efe) Doascribe — ... .. ..
1. Engineering Library

4 0) the above checked calepories, which ong is your primary joh
function? Print ils code feter in the hox.

d

7 1 wish to recelve {continue) Sound and ¥lbration, Yes O No O

5 PLEASE check onw or morn af the following product cateqories
dm"m il {0 your work:
A Noise Continl Systems and Materials
[ B ShocksVibeation Contiol Systems and Materials
3 C Architectural Products
[J 0 instrumentalian far Oynamic Measurements
[ E Hearing Protaction Dovices
1 F Autiometriz Testing E(‘I.ll mant
DG Dynamic Environmental Testing Syslams
O3 H Dther (describe) . .. .. .. ...

B Of the above checked categories, which one is the mast
impordant o yeur wark?  Prinl ils cods Jattae in 1he hox,

{signatuse) {date)
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WITH THE db 301/651
METROLOGGER® SYSTEM

Continuous Printed Record  Advanced compurer techaology utilized
0.{'1_'""0 Weighted in the db-301 Metrologper obsoletes
Noise Exposure Levels primitive single number dosimeters. Sig-
nificant noise daty, uncbtainable with
cureent instrumentation is now automati-
cally printed out in a hard copy permanent
record,
Important data such as Time History
Profiles, Amplitude Distribution Histo-
grams und concurrent computitions of
Leq, Losias expasure coelficient nt both
85 and 90 dBA criteria, Ly, Lmax and
many ethers are automatically produced,

it |
e o B
il

A "-} i
‘.u! lfuz}a

OR INSTANT VISUAL READ-
OUT WITH THE db- 306
METROLOGGER®

Real Time Exposure Computations

Combining a patented digital sound level meter
with a programmable microcomputer, the 306
praduces fast and accurate answers 10 comples
measurements. A four digit LED display permits
direct readout of sound level, Loy, Loy, dose
and test duration (hours, minutes and seconds).

Curcla 117 on Raadar-Service Card



H ow To Avoid Att-r.act_ing. Aﬂeh

500 kw dlessl anglne gonerator sat has & nolto output of lase than
B G5 dBA ot 50 ft a3 a_rojult of the Modullns Encloture equippad
f with 1AC Qulet-Ouct® Sllencers,

Diesal engine gonerator sets wsed in utility blackstart

d systams, in emergency standby power installations, in
urban censtruction and maintenance, or in other opera-
tions can get a great deal of attention, But it will ba
the adverse kind, Why?

Because diesel engine generator sets so employed are
wsually located close to where people are. In building
baserments, on city streets, in industry equipment rooms,
or near residential areas, So ''gen-sets” high noise levels,

j which far exceed OSHA noise-exposure critaria and can
be earshattering elements in community and industry
environments, are virtually certain to be sources of
strong complaints.

But noise can be controlled by isolating each mobila
or stationary deisel ongine generator set with a complets

One-place acoustic howslng for Inruo portoble gonarators rasults
In overall nolso reduction of 40 dBA

Dulun of nnclomru: tar dlolﬂl angine nunarntor um purmlu ’
easy remeval and replacoment durlng servicing, Enclosures
reduce nolsa from 109-107 dBA 10 76 dBA, et ona foat.

enclosure huilt from compenents of Industrial Acoustics
Company’s Modutine® Systemn. Featuring all-stesl, UL
fire-rated Noishield® Companents including 4-inch-thick §
Walls, Noise-Lock® Daors, and Intake/Exhaust Silancers,
the System promotes tailormaking enclosures to suijt
inclividual aperational requirements, }

Field-proved in a muititude of applications, |AC [
Moduline Enclosures provide a constgnt. nolse-reduction §
capability for effective nuulral‘lzlnni:p' 8 VErY noilsy
problem, {Note the evidence in examples shown). i

Ta avoid baeing on the receiving end of comptaints
about “gen-set” naise, get in touch with us about p o8
specially designed Moduline System Enclosure.

With it in place, nobody will even know a “gen-set”
is thera,

1AC-designed Moduline Enclosure faaturing Quist-Duct Sliencars

' far emargency pawer tyatams raduces noise iram 105 0BA to B
B 62:68 dBA, Structural doslgn propertios assure optimum balapcy

batwasn ucuultlc and aerodynamlc par!nrmnncu

INDUSTRIAL AGOUSTICS GOMPANV ‘ ;

1160 COMMERGE AVENUE

Tu!nplmnu. (212) 0318000, + 2\ s
’ Tnclmlenl mprannmlnn In F’rlu:;l;m

. DRONX,NEW YORK 10462
.......,..........Tnlnx.mﬁﬂBO
haut the Worlyl, .

Circle 118 an Raadar-Sarvice Card



