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Chmeng Warld Wor I, Clever C
Eckel, warking in close misecia-
tiem with Lea Beronek and ot
ers, produced onechoic wedges
for the first anechoic chamber
This chamber was built in the
Umitesd States at Harvard's Crufi
laboralories, Lotar, in 1952,
M. Eckel fourded Fohel
Incustrigs. Since than Eckel has
become wpnonymais with the
highest standands in building
acoustic research and hesting
faeilitias

Eckel Ingustries, Inc. designs,
fabricates and installs il and
hemi- erechoic chombers to pracise

MISSION STATEMENT

specitications for government
lebonatorias, indusrial concerny,
erd leodling univerunes Tesally
mitegrobed grers and designa
rdade requesments such as isokoed
floces, kight ond pewer connachions,
verflation, mmperature and humidiey
confrol, insmumeniation desves,
cortrol supports, warkeg floon
od singls ond dauble sound doon

cosc rum
S SE A
HEMI-ANECHG o ESE AR 0"

_.l"..l.r__,."j.i.r-".l"f" .'}'#fﬂn";'aua-. Erfe i:hl?]T:h:,EE FE LaE
L

P':I-g.'..' ¥

L

For ovar foety years, mojor nofionol
and international eliests such o
Besch, Bose, General Mators,
Horvard, MIT, Penn Seate, Prob &
Whitney, Chepsler, General
Electric, Bosing, McDonnel
Douglas, the LS Mawy and MASA
boren relied on Eckel Indystries s
masat the full range of their
oooustical eshag and research
requirement YW ans Er-melul lpe
this frust in eur capabilities and
proud of o outsianding record
of service

A5 wir approach a rew cenhiry,
Wil PTG r‘alr"ﬂ'r :nmmll‘h:d .+
mainkaining e hlgh stonglards
wi have sef fer oursehees ond the
lﬂdu!-"‘;r Ecke! Indyustriss will
conhirug io develop ond infroduce
Enneative products fhiol will cllow
our clients io comy ool thee lasting
and resesich prajects in parfect
confidence thal ey ore Wi
with the best asechaic chambers
avoilable omywhers

ANECHDOIC CHAMBERS

Aseekaic chambers are echo-fes
anchosunes with o sound BBy
obsorphon kel of 9% ko 100%
of o nishecisd sound pressons level
of 10°% or bess !l'i: Fr{be}.ﬂ]r-t.f
whiazh the energy absorplicn drops
below F9%, or the pressure
reflection cuceacs 10%, is known
s the kvebraquency cutolf, Seund
absorplion i obigined by bring
the walls, coiling, and Roar with
wetiges or o spund abuarbing
lermer® or SupeeSoli™ ponsl,
depending on parformance leve
required and culol desined

New EMW Perforated

Metallic Wedge Design
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Portable Anechoic Chamber
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Anechoic Chamber
Linings

Eckel anechoic chamber linings
reperadant the most oovanced
chaical ﬂ1|nl:|ng in d-as:gn ared
comsnechon. Currently, we offsr
bberglass, foom, ond perdoreed
mabadlic EANY hypees af waund
abacebing wedges, o3 well ot new
E-Element concapt and SupesSal™
panels i cooommaesdote the wides!
rengs of lestng rguremants



MNASA Lewis Research

Center Hemispherical

Anechoic Chamber




Wedges & Sound

Absorbing Elements
The bosic dimensions and physical
characteristics of anechee wedges
wiere astablished af Harsard
University's Cnd Labaeetory in
1943 under a grant from the U, 5
Hfice of Sciershc Ressarch and
Ueeplopmsant, The dofa was
prblished in OERD Repart Mo
4190 and she Journal of the
Accusticol Saciely ol Ameica

WEDGES AND SOUND ABSORBING ELEMENTS

MASA Lewis Research
Center Hemispherical
Anechoic Chamber

Achieving Optimum
Performance.

Adthargh e criginal parometers
e ecurahe, some modilicaticns
in the bose and toper may be
requated. The geometry of fe
widge unrd By be adjused o
occoeplish the desired culcH

Cangruchon ard mounking consid
enahons may alsa be bacioes in the
degn dimensions of the onechoic
wnit. The final wedge de;.-gﬁ 5
vaeifed in an impedonce fube
where the lixed conditions con be
duplicated. The air spoce, base,
and geametry may be odjusted for
apsmum peformance

John Deerc Tractar
Hemi-Anacheic Chamber
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SuperSoft™ Panels
Eckel Superboh™ ponedy provide o
wrigua and economical design b
erTwinpnmanty negquiring @ high
dagren of sound obsorpion bul
whirn thir erechion of o Rl orechoic
chambses moy be impeoctical or
untacsible, Superiol”™ panels are
275" or .75 thick ond 24" or
30" squors with V" rigged .23

5. perforoted mesal

Anochmant is by moons of o 20 go
removaiole baten® o supporting
Frosmework. Acoustic il is 27 or
4", fine Bbarad AF Fbeegloss

* &l individual or growps of
pomes o be removed
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Cavity bl girspace and Rl density
miary b oojued o mest specihic
tmshng requinements

Linear Suparsol™ Panels ane abo
ervailabie in S same Bicknass ond
2'4" ond 30" wide in lengths up
ks 1207 whens the squone chermnaied
patiern of the sondand SuperSoli™
i% Nt reguined

Performance Testing
A producton sample from sach of
the 100 units is eated for acoustieal
parlarmance. & copy of the
perlormance curvas of the pre
production end production Bnings
will be calvened 1o e purchases
o carlifed

Anechoic Chambers
Chamber configurahan

Tha Final dimerasons of an anecheic
chorber will depend on the natune
of the tety o be conducisd. The
wirlhdesigred chamber for general
peoustioal ressanch will have @
mirsmun free held dmearsion of
not less Fian one wovelength of the
culctt Bequency, and it largped
dimensicn ral lesy, than coe and
bl wpvpienigihs of the cukoll
kreguency, Whese dimensions for
eaceed the minimem, o rafo of

1.5 10 1.0 of the lorgest i the
wmollest dimension is st sound
prochice:

York International
SuperSoft” Acoustic
Test Facility

In oddifion o cutolf frequency, fren
fiekd dimengions will be affected by
other fockors such as the cimengion
of the equipment i be tesed

Uncer thase condiors, fhe minersm
Fres fialed dimpnsicn of the chombar
should ba

Width or Height = A+ D

where A is cne wowlength af o
off and D is the mosimem width or
hawghl dimension of the equipment

Length = 1172 A+ L

whare L is B maximwm langth of
the eguipment
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ACOUSTIC FOAM WEDGE UMITS

ParMEL LiMNING
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The E W Sandand Wedge is the
clanse dad N Bl on the origing
gty askablihad by Derorek and
Sanpe ot Harvard during WA
Currani EW. Wdges incorpornie fhe
leybeyl Pty ond desgn mod hootors
bera wltigi Fidimen? wih manmsuem
braadbond parlormance

The Echoushc Metolls Wedos reprasensy
#ur macution of the Clowe desigs with
0 perfonmied mehy cover et e
orginal wie hordwoes clotr, Ukl png
high romaporency 22 go. perioroted
s of oluminum the mabol oo o
wirttually Doousscolly Pomponend

Unkzing o uhicpe ooty the Eflemen
offiel i 5 e dhrgriacn in grechoss
ehanbee coninafion difeding from fe
eertntel widge design. The Eflement
i eewiadaiod of m e pora el sofoce
weth tagsariad lsad ng edges that dlemos
W sk of phae with one anotber This
Checl O Bnd Gheorbing amoy whaok
ethapot, cubalf with basa depts of frectment
Mo Cafrelitond! “wadge” delgra

Ascric loomi, [pobyurefhaons ord
medaring) ofer aocepiobls ooomsconl
chanacienshis in mony oppecoors ond
Ty ke mone aconomeoal Fhon bodiong
Fecmenti. Pobesrefone ‘oom chombers
ml INCOAPGHGAE O MRk Syslem
becasae they o' haoordous ¢ combusied
Prperty desged boom chambers work
Wil o Mgy OpadooRond

Supeiiofl” ponel lring For cocussc et
tacil e win develorad 1o Ml "o niche,”
when a hil arechoic chombber vy sl
reeche]. A emisting oF nerw STChne
{oud e o with an edeemedy high
periormonce ooousic ponel o yield o
ol ervimcnment wtidociony bor genero
iG] beatng ond nodue Eiseon




WEDGE &

WEDSE PERFORMAMCE

Impedance Tube Method - ASTMC 384700

A production sample of individual wedges thall be
tesind to verily dasign, materials ond cutof freguency.

CuT-O0FF FREQUEMLCY

Wadges or scund abscrbing elements sholl have o
lorw frequency cutell Hertz [Hz], Above this requency,
trary sholl have a .99 cosfficient of obsorphian, or the
rotic of refected ssund pressure fo incident sound
prosvune of 1% o lass

%, PRESSURE AEFLECTION

CHAMBER PERFORMANCE
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CHaAMBER PERFORMAMNEE

150 37 45; Ievarse Square Low, AMNSE 1235 1990 R1794]

Megsuremendy shal ba tsken in bl room n:.nr‘*gur-uhnr-s

B0Hz Hems Anschowc Chombar - Boeing Aircrol
Liowe Frquency ibeatss Suore Meaeremenh - 63HE i 20 k2

Maximum Allenwisle Variatiors From Irmerse Sowane Low

Distance in Feet am Sowce

—+- | OngThird Octerve |
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CelHT1
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5 Anachc 00 10 5000 1.0
= =6300 1.5
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NoOoIse REpucTiON DATA
Single Wall Ponel Room

Meosred noise reducion aosgh s Freency bz [62.5 [ 125 [ 250 | 500 | 1000 | 2000 | 4000 | BO0O
4" Eckouatic Panel Anechoic Chambes Paise Reduction dB | 25 38 S8 59 &0 -] | LY 55
MNoiIsE REpuUcCTIiON DATA

Double Wall Panel Room

Megsured noise reduction theough o Frequeney He ,"_Hl 125 | 250 | 500 | 1000 | 2000 laqe_n_ﬂ 8000
4" Echouste Panel and B” mosonry wall  Moise Reductiond8 | 45 | 59 | 80 | %0 92 | 95 | %0 | 90

% ENERGY AZSORPTION




Attenuating
Structures

In cedder iz obigin o suioble sound
emarcernan, the orechoic lining is
installed in o propes noise isclofing
sinctune, This enclorrn moy be
one of sveral types of consuchion
built o iscdaled Boor, o flooted an
spaings o other vibrotion isolation
material

DESIGMN &

Masonry
A masonry enclosure (3 hpically

el [ ey conafruclion, of
whan the snecheic faciling is
plesned as on integral part of o
migrw Dambding. An B" ar 127
masanry block usuoly provices
adequals polse reduction. The
acdton of an isner panel reom
will prerride monexed nose
reduchion when required. Wally
shauld be consnached on an
isshated reinforced floor ssparaled
Frevs e building Roor or in o pe
to aliew the working Roar in the
chamber ba be lush with the host
roam floar

Panelized Rooms
Ecke! Indusiries, Inc. provides
englosores byilt from Bcoousse
pangls with 3alid faces an bodh
sides, Eckoustic panel rooms are
compleinly pretobeicoted in the
Faciory ond con be quickly erected
in gn gxisting hocdity. These modu
far enclosures allow Bor Hexible
anangemants of doors and yilities

CONSTRUCTION FEATURES

Doars ore sruchurolly ond acoush
cally composible with fhe woll
construchion. Hard spofs or infemal
Fﬂ:lm.*'-_g- ong presided for otioch
mgnt of Bordwone, Penstrations
for lights, power, insfrumendation
wiring, and ventilofion ong incor
poraind inko the ponel conainuclion

Working Floors
Cable or grofing

{full and partial)

Since anechaic wedges ane not
designed to support heavy koods
o warking floor must be provided
et the top of the Roor wedge
poires, Eckal Indugivias recom-
mends two rrpes for general uie
spring Resicesd coble Roors and
grating floors lexpanded and
subsway gretingl

Spaing rensiceed coble Boors are
beat from on oooushico! siordpoind
whareas floor gralings ore desir-
abile where concaneroed loods

Cable Floor Detail

musl be suppoted. Flooe grofings
org peoced in sechons o My
can be removed during fesing

Ventilation Design
The vanhbabigs syshem im Ecke!
shechaic chombers is desigred lo
mainiain @ whiform lempanofe
provide Fesh oir for humans
ndfor anieals and focilisgle
proper combushon in giroonsum
g aquipment

Ten 1o hwabm oir changes per hour
of the Fooe Bield volume will ganangl
be mosmigin wnilorm lemppnolu
ond provide omple fresh gir for
humes or geemals, while remoing
noemal heot from Eghts, body rad-
ohon, and irrumentoiicn

Installation
Procedure

Eckel onechodz linings are con-
strucied occording to o sictly
saparvised insdollotion profeccd
Chamber hmings ase inasalleg on
roll formed wedge iracks aftoched
t wiall omdl ceiling surfoces by
maanis of @ "I7 bar mounhing sy
e, A weoges or enecied, the
ypoce betwean the wedges is
Filled with kight density compressbls
Fibergloss or maloming foom



Instrumentation
Hangers

Eckel wsmals all hargers and
Eeochesy rf.-qumad ha Supnon
instromeniation and ksl spaceming.
This includes o retwerk of all nee-

ENOry E’DHH‘:I. O WIEE

Wedge Trock Mounting

Syatem

Eckel presides enginsening af
design data partinent i the Lup
port of any type of equipment

within an anechaic chamber wpan
réegquest to the purchasers, and

their consulionts or engirsers

Penetration Sleeves
Electricol power, wiring, and other
sarvices ane infroduced into the
anechoic chamber by pipe sleeves
that poss through the basic siruciore
and m:dge-l. Eckel Indushies pHans
pipe penetralions carchlly so that
they anier the chamber through the
'lﬂq'l:,-‘:.ﬂf t Lol ] and no the
jaints betwoon the wedges

Lighting, Electrical
Electric sarvioes one chways insaglied
in compliance with locol o
L-approved mgulaticrs, Elsciric
|-'g|1r, conduils, ond ouflets u':-m:l"g,l
peneinate the sicture through the
'.utdg-u waalleys and terminate al
that paint with e opfEEopriale
oufiet or Ry

Vibration Isolation

Anechor chambers shal be iscfoed
froem struchured wibnation by one of
thes Following systeems

Type Natural Fraquancy

Air Mounly 1Hz
Spring Mounts iHz
Meogrene holalees. 7.5 - BHz

Reverberation Rooms
Ezknl reverbenation rooms o
designed for the delermination of
sound oulpat of notse sources,
ranamision loas of posheans
nsartian loss of sbencers, response
choracierisics of miorophones, and
randemn incidance absorplion
coeflicients of matenichs,

Eckel reverbaration rooms satishy
newesbanant lesd regudesnenty. ond
meet ipecihie wmbefas st kel
add i fnvinmental feguine
menty necessany for proper kel

Medsurementy

Reverberation Room

Interlocking Wedge Doar

Other Available

Features

Eckel offers RF shipkiing, fempena-
tyre and humidity coningl and othar
special fpohunes depending on
chiant reads. Fibergloss cloth cover
option prolects agoirs fiber migro-
fon, aspecioly whene the chomber
will by incorporcied info 0 wind
nrned lest corbiguration



CaLL ON THE
EXPERIENCE,
EXPERTISE AMD
PROVEN QUALITY
THAT ONLY ECKEL
INDUSTRIES CAN
PROVIDE FOR
YOUR MNEXT
ANECHDOIC
CHAMBER.

DESIGN AND

ENGINEERING
SERVICES.

ECKEL
ParRTiAL CLIENT LIST

M Ca

Accmals Research
Badona Elecwon
Bizgineg

Resbert Bosch ond Fload Porweer Corporgiion
Bese Comp

Codills: Males Ca
Comw Caip

Cheyiler Conp

Dawre & Co

Dales Div, GRS
Diablo Syivems
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Bavman Kadak Co
Elactrooicn Coepe
Fedens! Signal

Ford Moter Co

For Babeos

Cranaral Elecwic Co
Ganernl Malors Corp
Ceaochyesr Tirg & Rublber Co
Hareard Lintesiity
Hewlet-Packard
Hamalde Coip
Horarraral Gl

IBM Cerp

Eowan Shote Liniesity
T

J.B. Langing/Horemgn
Jo# Fropalsion Labonsfory
Elgach

lnckhead Aicrall Co
Lusent Techeckogies

Mezek Truek Comp

MeDonnal Deaglay Conp

M

MASA, Longiey. e, Houson, Marihal

Matoad inpneg o Sosdards &
Tacknolagy [lemedy MBS
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Pann Siale Liserity

Pear L Whinay

Raytheon

Ledibone Ananal

Sacromants e Colege

Satern Com

Shure Bros., e

Sitorki Airegh

Southwan! Rewsorch Insinse

Stceaga Technology

Soraguss Linssgrpby

U5, Army Tank Commond

WS, My

Wi Techrologiny

Uhsivariaty of kewa

‘Weatinghouse Elecirc Co

Viork

Lenith Conp

ECKEL INDUSTRIES OF CAMADA LIMITED
Bax T76 100 Alllzan Ave,
Marrisburg QN KOC 120
Tel: 613-533-2967
800-5563-2574
Fax: 413-543-4173
Wab site: wwwsnchkel.calfeckel
E-raall: acknl@eckelon
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