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A.A.S. ACTIVITIES 

WTERNATIONA:"CO;lC:hES:,ON AGOUSTrCS 

Phnning for the 1980 I.C.A., to be h~lci in 

Sy<1ney,haBbeenccntinu"d,anda.etandingocmmtttee 

set\lptosBsisttheConvencr,Mr.J.RoBe. 

Ithasbeen~eedth8,trln 

preliminary I.C.A. expenses be Bet up ,,_,dar the 

c01ltrol otCounoU. and that tl.e 

aCCO\lllt be inveated in BecIlN r.ieh~yieU eecuriues, 

in Bc~ordllnce dth the ccnshtution 0:" ~he 

eq,uivalent ot 15 per member p~r 

Dividon. This smountis to reviP""d ar.)lu.llly. 

~ENRI OF ':ilE Fr:D:lML COUNCIL 

~ 

Presente(lto tLe4th An!"illa.lClenera.1l1eeting-of 

'''~ Federal C<>~ncil of the Societ,Y for the 

penod e"sum~d offie~ Sit th~ 9th Meetine- held in 

N.S.'II.DIVISION 

~:~: ~":!~~nd 
A.B. La"rence 
E:.'l'.West<>n 

vr:TORIA.D:'IT:W\ 

g:~: ~:~~;~i 
G.A.B.RUey 
H.V.Taylor 

h.I.. 
:.F. 

The "rfice beuer~ e1e~ter.. ~t th~ 9th 

tor the ensuing y~ax "are, 

SOCIETYREGI5TRAR G.E.H&r<llng 

Tt,e COllncil hela thr~" meetings during th" 

y~ar, on 15 September '973, in Melbourne, on 10 

:lece::lber1973,inSydney, and on 25M"J 1974. in 

SOC:ETY AC'l'IVITn;S 

Fro:o the reports Aubmittedb.1 th"Divtdona. 

Council coneider~ that the period under revie" oan 

be regarded &8 !lpart1oul!lI'l.1tNitM one, and 

hiBhlyeattef!lotoryinaUlIIAJorresp!'ct.B. 

The I.a~n ev~nt in which the Society rarticil''' 

... ted, throu,sil the 'ilotorl" I;ivb\on, ... e. thnl\ois" 

Shock and 'Iibrati"r. Conferet.c~ hdd "t ,II,>nash Univ~ 

eratty, Melbollrne, on 2~, 23, 24 

OYeraeas opeakers,.,hoaddreHbe:l the 

or presented p .. pers included Dr. '16~~ne~, ::;1'. 

Dr.Rice,;)r.Price,PrctesAcrBisrol,,:,ir. 

Dr. Tondl, !dr. Randell, and "ever~l othe~". 

Attendance .. t the Conterenc~ excee:leo 

othe .... aeek1ng to attend but "ho ~8re unacl~ to "" 

aooommodo.ted. At le .... t one of th~ 

" ...... bletc>takeo.dvant"!:"ofthe 

Au.trllli .. cfth"overs" .... visitorstnl.old"sreci><l 

technical. IIIe"ting for the benefit or trMe .~e""Or" 

of the Society "no could not;3"t to the Melhour'ne 

)';1'. Riley, i;'l",airm'l.rl or the 'rictoria :!ivhion, 

in OlS r~port to G'",nc>l, p01nted out that the 'UoceRH 

of the ~o,"e St,ock 'L!l~ ViorRtion Conference ...... th" 

cullt.lnahon of thr"p y~"rs of Orll"nisfltion. 

).aNON C0NBRENCES 

The ~.(i.W. DlViliion has Oe~n organisir.g " one­

da,y conference to he hda in S)odneynn?1 Septeml,BI' 

1~74, in oonJunction wi th the ~th Annw.l r,eneral 

MeettngoftheSoc1etyschedule<l. 

~ork on this conferenge has "",en 

the p~et year. 

TECHNICALldl!:l!."TING!; 

noticeable upsurg<! in intereBt in 

meatin<!s. The Chairman at the N.S.II. Juhlon, 

Prote"90r r...l!rence, repOJ."ted to th~ 1 'th Councll 

Meeting th8.t the programme of tecblic"l. .,eetlr.il"" 

....... ea fu.11 that there ..... ditficul ty ;.) ~,r.dine 

autp." to acco"""od"t~ ",11 the ~peo.kerB and subjects 

C[ partioular .at.s.caction to Council ~as the 

active interest de",onstr"t~c. by the Society'~ 

young<>std"lieionin Ifestern "'-'5trah"-. Dr. Mather, 

the Di"l1sional Cl".El.lrJD.an. re;;ortedon6 teclLnical 

meeting<! at the 9th Me~t1ng of Cauncil, and at the 

11th Meetlng on '" [urtl".er 3 held In the intervenin& 

period. 

PRO.JEC'!'EDA:T1VITIES 

A .... .l0r Society conterence '" lnteM@a to b~ 



held in ~,::;.",. Jurir.g September 1975. 

The «.S.W. !:lviBl.on h!\$ undertalutn to OJ:!l'Utitle 

the ConfH~nr.~ "mi "rr,ng""ents lire "lra&ciy in 

J.1ember~hil' of th .. SocJ.ety contin,,~d to incrt'''se 

althout;h ~n .. dinslon expreMed a~,",e disappointment 

"t its r"te of 1>"o ... th during p"-rt of tn~ review 

p~riod. 

Th~ Society's Regi~tr= notifiea th~ 10th 

l\e~t\~g of Gour.r.ll of" tot>tl m.mhHship of th~ 

S~oi~t.r of 2}2. Ginne that report " f~rtl',pr 20 

:r,'mhprs ,,,we h~p.n p1~~t"rl, r"i~'nG thp total to ?52. 

P.R.l(no ... l>utd. 
Pte"iti~nt 

B.T.leston 
G .. nP.ral S"CJ'ehry 

LJ.~r cmtuillT COUNCr L 

tl,p of the l .... t mep.Ung 

~o,n..,. tte .. ,"p-rp- h applie_ 

(·ivisi<'m>tll .. vBl. 

~~nthl.l~nce of appHe"tions 

Blr~·,dy in the field of 

NoiaeAbate",entCOJIHldttee 

TheN.S.W. lliviaion of the SOciaty ...... "sk .. d. 

b"ckin19Ge.tonolllinateanacouet1oengineerto 

aSBht the Leichh1irdt ~ouncil in Syciney, by serving 

ontheirpropoaed);ol.seAo&.telt8ntPanel(laterknnwn 

loIr.J.A.Irv:llW "~Qepted :.hie nomination, and. 

haB 5e~ved on the i.elchhardt COIUlittee sinoe th&t 

date. S"",e four Or f"ive m."till8" h&"" been held trl 

"&.eh year, the slttin.;;." lasting UBUally tram. 2pm till 

5p"',dthaver:l ... dlprepared~", In addition, 

p"rhaps sdozer. "on~8ite""thlldartc •• M" been 

invol ... d Ovor thi" pe~i~d, .hen first IIMd kIIo.ledge 

of a &itu&tion ..... felt to be duir .. ble, or.h"r"U 

appeared U1 .. t th"probhm could be sol".d by brief 

The "c~,i .. ve",ents of this GClIIIllittee are QOn­

Bider",bl@,andithatillver!J"ctivt!initBeffortl 

t~ "olv~ l~ca.l noise pr"bl~m3. Th~ ''''phatlia hu 

at .. ayB been u.pon pers ..... sion" court achon haa be~n 

avoided. Attimea,thet ... opartiesconce:rn"dhBve 

been invited to attend togethe:r: for "" "acr~a,' trw 

table" di8ou.s~ion and tr.i~ approach han o~~n hiGhly 

Io!r. IrvineplllJls to 1 .. " .... , latH thieY"Hr, 

fo:r: an extended overseas datt, and. ~1.11 tl":us not "o~ 

Council ... ould like to have the cor.tino,d "8<1.~t!irlCe 

of thp Society in thlS ", .. Her. ':'he 3oni"ty "C~ll 

therefore h~ ph'"oed to h.,..,. f~".. allJ' mc;nb~r ~ho 

ma,y ush to tJec(}~~ l.nvoiwd 

'i"r.e u.c of "A" wei;(l".ted sound l'...,asu~~ .... ""~ 

u.MMnts as ,,"napprOX1:11a".ion to Hubjectivar<!sponae 

It is not ~urp~isln,;, tlwrefor"', tb.'l.t .. ttemph 

hav" been ma.d.e to use suo;:h "'O!l~UreEents to indig"ts 

the oel>""e of SounG lnsul."ticn bPt.ean ar~eee, "s fot' 

inat""cewHhinbulldinga. ThereduQtlonln6CUnt. 

pressure, expressed in dBi. (as ",.".~ure<l UI'.der certain 

oonditiOll8),appearstocffer"veryccnvenient 

"single~numb8r" for tbe rating of perfor:nMoe or for 

the stBtement of requirements. 

The ",,,,,t nt .. naiw. un of this raUng sYRtEm 

"t tha pJ"eaent time seems to be in fr"no p , ~here, 

in Cact, it!'<lrms tt,e b .... is of the regulationsd .. "l_ 

tng with aQOUBttQS in buildingB (eap<"ci.<lly n~iJ' 

eneea). ConeideraUonhaa ... laobeenl?lventothe 

use of dllA r"tin~ by .. orkers in the U-~ "nO liSA. 

l!r.J.A.lrvine, a member of tt." AK/4 CClIImittee, 

St&nd ... r"s A09odat~on of Auotr"lia, 19 "'!>king a stu.d,y 

of thb matter, dth the ultlrrate a",,, of drafting a 

standard if th~ "!J~te", oonti".u~~ to ahoy. promiae. 

To this end, n@dllai"cuBs It later thiayeBr dth 

BOl;Iu"tioal workers ~n Eur"e~ (~qp<'cially in Frane ... ). 

COl=entB, eith~r for or a.eair.~t ih~ system, .. ould be 

",oat ..... 100""'. Th@y should be f~n~rded to, 

loIr.R,NagarsJ"" 
Engin"er~5eeretary 

CollllLittee AY/4 - Archihcturlll ACOl1etiee 
P.O. ~m( 458 
NOlll'IISYDlIE"t N.S.II". 2060. 



MINUTES OF THE 4TH. ANNUAL GENERAL !lEETTNG 

The 4th Annual General M"eting of tne AuotraHBll 

Acollot1"d SocietJt " .. 0 held at the Nort!l Sydney Glllb, 

88 Berry St., North Sydnp.y, on Frida,y 20 September 

31 mamb""s ~ntitlerl. to vote weI''' present. Th" 

Preaident of U,e Socipty, IOr.P.R.Kn""la.nd, "!<S in 

PROX:ITS 

P~du had h .. ~n .. eOBived f"QlII J"",e,. McNulty, 

Dennis Ch.menh, Jaoll Sunderman, a.nd John lleneon. 

ApololP"O wa~" """"ived from, 

Mr.K.Gook 
llr.J.KirkMpe 
Mr.J.L,y<m" 
l.!r.B.MurrB3 
!ir.N.Snow 

Mllltn'ES OF PREVIOUS loU;E'UNG 

The meeting 10&11 remlntled tl-.at tbe minllteu of 

the 3rd Ann"al General Meeting held an 14 September 

1973 in Mdbollrne had been dhtributed pt'8vtou~ly to 

memb~rs of thp Sooiety. 

It "as rnov~d by Mr.G.A.G.Riley. seconded by 

Mr.J.IL.Irvin .. , thet ttu> minutes bA t>lkp.n aa read. 

RNP()JlT ill' TH,: COUNCIL FOR TO n:AR 197}~1974 
The President r~ad the report (appended to 

the tDinut .... ). 

Hp r<,port.,~ further on the additional ite,." 

of tI, .. 10th IC!., the iL!S Bulletin, tr.e positIon with 

re@'l'd to asenta of the Soo1et.,y ill the v!lriou" :itate", 

a!'filhtion dth the National Science Foundation, and 

on ",cou~tiCQ atand .. rds and the ralations between the 

Sooie~ and the Standards Anco1ation of AuetraUa. 

it "as mn""d by Mr.D.G-ray, .. econded by IiTr.G. 

Harding, that th .. r~port of the Council be received. 

~ 
The Treaaurer, Dr. Dunlop, stated th&t the 

So<:i~tlf'" books "ere being audited, and r<'ported on 

the finanoial position of tIla Society. Th~ report 

h appanded to theee minute ... 

It u.s ,"oved by ),{r.D.Gray, seconded by Prof_ 

e"aOr La-.rrence, that the alldited etatement of the 

Society'" finanoB9 be d1etribllted with the minute .. 

the Annual General W..,ting. 

APPOIN'l'1ENT OF AN AUDITOR 

It w .... moved by Dr. Dunlop, "~onn,j ... ~ 'V ~:r. 

G.G.Pickford, that l4x.F.J.Morton, of Elan"",,, Ro3.d, 

ElaneI'll, N.S.X., be appoint"d th" 5nnl .. t~'" R"'" tor. 

It '''''' moved by "",R.J"",,,s, ~"c""r.ed by Itr. 

J.A.Irrin .. , tllat tt,,, f .. e to b .. p!!id tc th~ ;';od~t:r'a 

auditor nut exceed one h'lOdreu dol1"r~. 

~ 
Pr()f~S50r I..o"r~n~" rPFortAd to th~ .... etine 

that th~ Soci"ty coulo expect fnr.,a1 !tC.,eptf<n~ .. of 

Ita Bu'oms~icn that th .. 10th lCA b" held in Au~t,·"li~ 

in 1980. Th~ r"v""~Bbl~ oonsfol ... re tio" "f \h .... ,,11",\ ~"M 

ion and the attentive interest .. c~n:r:<l~d t.ll" """IMt,,'" 
r"pre"entativee at th~ ,.",,·ttl\l!'S held with thl' Gnlu"~ 

isston at the 6th ICA in ],ondon "'6 l"'g!ir~"d ~8 .. ,·ry 

gr .. tifying. 

TIl>! 6th ICA " .... atten~ .. a by M~a~"~ 1''',)'1<1'', ,,, .... 

and nesse, and , of oo"rae, by PrnfMMor l.a~r<"u" 

herself. It WM U." hizeest "oouatio~ conferen"~ 

"ver hel~, wilb "0010 nOO d"leeate~. 'l'h!'tre " .... 

certain critioli,m <>f tM hrl; .... Ahe, but it "liS nll! 

thoueht tllat the proble"'" cr .. ated by suvh M atte~~­

Moe ""re 11k.,ly tn "ri.~,., in the Ca..">~ of an A"atr><l_ 

ian rCA, whloh it ""-9 estim"te~ might "Ur~ct only 

about BOO d .. legate~ b"c"IlBe of th~ diat.ano~ Ov"r."e,UI 

delpgataa would. ne,," to trav .. 1. 

Prof"'slIor La"r~nee o",",dude" l.pr r .. port lIy 

emphagilling th .. n~~d f"" the Soei~ty tD make gn 

immediate ~tart on til .. planning <>r th .. co"re,..,""~. 

Dlscu6Binn by the ",.. .. ting on thp 19AO TCA 

included the p09pibility of uee of the ~ydn<'y Dp"r~ 

Hou"... It .. ....s point~d out, ho .... ver, th\l.t tht., ,,,,,,],1 

be unaui table a~ .. venu" for other than the pl~n~t~ 

accornmod",teaudi .. noeeofaprro> 

..e,,~ion Be the ,,~ual ne~d ..... o fnr r"<>,,,~ ~ui"""lp t" 

acco"""od"te audieno~a nf al'prodmRtellf 200. 

lIfOO'tOlf SlIBmTTED BY COUNCIL ON SN'l'RANI:li: I'EElJ 

of.GOWtcil "hicr. """,!l.S foIl <>wa, 

"That the entrance f"" payable by a~f'licanta 

IIhallb"equaltotMannua1fe .. >l.t the o:r"rie 
applied for, or $25.00, wbl.ch~ver is the leaser." 

Thia motion Butmitt"d by GouMilreaultedfrum 

the o.1 .... cti= given by the 3rd AnnulLl. ""nerd lI:e~ttn 

th .. t tha motion On entrann" fees preaenteo. at that 



"",ating be raferred. to Council to be red.rarted., 

Council had. taken the aotion requ.ired. 

After cOllaiderable d1ecua~ion on the b,plic­

ationa likely to arille Ghould the Society require 

entranne feea it lIaf1moVed by Dr. Dunl<>I',aeccmded 

by l/Ir.P.Dt.>bout. that the motion be put. 

AA.S. ACTIVITIES 

The m<>UOJI before the meeting that tile reeol_ 

"ticn or Cooncil ba adoptp.d, which had he .. ,., IIlOved 

by MI'.G • .it..B.Rile;r and "econded b;r I4r.Jl.A.J"",,,s. w .. a 

then put to the vote and "!l.rried.. (Proxiaa "ere 

rS(lorded as having voted in ravour). 

The ,"peting olcaed at !l.10 pili. 

(E.T.~esto,,) 

r",neral Seoret<try 

1USnlLIAlIAOOUm O"!iI!j1ITY 

INC01!llA!!nruU!)ITIlRU,<OO\Jt!':! 

i'OIiYhllmm£l!"'th Jt'li"!l 1974 

to '''''1>0~, 3uboonpt1.ono. 
D~d.!.on t,V)', 

~tr..!_.OE'J!I!!!!!1t .......... 

B>l....,.a.at''''''J''''.l9n 
I.tM ~.:: ~!r";:~Hur. on~ 

h~ .... l.lltll;b~ •• 

J>u.pll.~tlng 

Fc.,..~1.on:LoBal. 0 ...... 

lropori that I ....... eSlllll1:lo.! til .... 0<>Zd. of the ,,,,,1=.11.&0. .loouaUolO1 Bocl.ot~ ~cr 1""" ..... d ')!ltb June 1914 ... in "1 opinJ.o<! ths ::0::" ~::,?d oM I~"""" """ ""o_,tare !cOOW>~ "'" _~ly ~ ... "" up ..... to sI. ... a t"", """ to1r view of ~~ .Uair. 
E~.,th ... _..,.lg1~ ~ 

1to"'-"."'''"'''.~tI>.Pu.bU.A.o()UD._t. """""ra>!." Aot.l~45."" ""ona.o. 



TII~ ,_;~ 197" ~OliFERKNCF. _ "PIANNIIIG FOR NOISE" 

19'1:' ':nnfprance, O~£"UIiR .. d b'y the 

N.';.~. Ilivision, lH to be held at the Hydro 

:~~J._,tic Hotel, ~4p.(llo~ 3ath, Blu~ MountAins, N.:i.W., 

10na ""d d .. u..t .. s, ~uch "e~"l"" 
"Pl,clnt .. ,t c<>nVtmor, who ,~ to 

$r~cl"li~~" tu n~"i"t. 

'be placed an th~ coot 

"f"wlof 

s"luti~ns to be con.ddere<.i ,.~e letr1Bl ... Uon, land us", 

,1.1: t.)'1'~3 c,r "nr.ojln" noiae~ <'ill be Q"n"id­

{'redl i"ju~tri ,1. tranHport. reBidenti"l, urric~, 

~f"rtjn" ~". '''''''''~"\lcti'm. :J"he»tes ,,~e expe"t~d 

~'ld pconcmht". "no thh :nuUi­

should aMure that noiA~ is 

Penig Pi ,~wpl1, P.O. "'lX eo, Crow" Nellt, NSW 20~5, 

or tel~phon" o2-42e-}009. 



NOISE CONTROL 

Consulting Engineer 

Chamher of Manuf,.~tur~9 Inc. 

of " nois .. problem, this pttper revi€"s tk~ VHriou5 

which "'u~t oe r.on~idH~d in !UIY nn;~e aontrnl Finally, tr.e 

1"roc~dur~ ,,@c~"~a,.)' to "voio ~re"'tion uf " noise prn;.lero in ""y new 

duvelorment is outlilled, te,.d the i"porbmce o~ consid~rir.,; pot~ntiRl 

,,":lsp p-oHft.n3 >It th~ planning ~t"(.. .... is p"'ph"'i"~d. 

P~" .. lo"s Hr~"k~r3 in ~.h ~Y"'l'0si~," h"ve ""t· 

aned the ~ffe"t of I.he oo~,"",nity'" OO"inf, 9.'~,,~ene$~ 

of noia.· jlr"olern5 an,j ~Ome of the r~"SOnS for this 

""_~.'#ne3·' "",] COncel''', Th~ h,;\sl~1.i.o" wtli',M i" 'l.n 

~~r~e8~1~r. or tr.is oonoerr, J.b~~" ""oU",r Ol'n~t.T~I~t, 

un t.h" ",or,t'\n",'J opor",thn of in.",ust!"bl "nt~rrrhl~" 

"r."j""~rint: procd=e8 wMieh '"~)' be n~r,p_"y in 

.0 ,,-v~lc: t~,~ p~nslti"s whioh nc,n.cn",[.lhn~", 

with tn'" ~,jditiQ""l const,raint will i"uur, 

It woulf'. be foolish to irla,,;jne tr."t aomplia~c" 

~i tb "ny "ortr • ..-h;]" 'lOiue =cl:Ulation, either f)QO\TIIunilJ 

or ind"at~j"l, will not involve indusuy in addit~ 

~on~l co~h. HO'Never, 1 t ia "ert'l.in thAt th<'s~ 3"d· 

itior,,,l ~o"ta will k ltin.iDised t)y some under~tand_ 

'Tlll or the ~roole,"s involved, by " cor.tinu~l ""a",'II"'s 

of not"e ",$ a problem or s pot~"t1al proble"" and 'oy 

""",kin,:rco:opetentarivio ... 

HU,v A NOISE ~ROlJLEM IS CP".i..l.TED 

Th~re are, 1" !,:,'neral. three pMses in the 

o.rt'Oa~ion of a noise pl'oblenu 

1. Initial disturbance at the I>r1",,~ry aouroe, 

2. Modification (usually o.rnpl1fication) of 
th"ni"turbanot'O"taseoondarYSDUrCe. 

lnltialllioturl:ac,c .. 

or tt.e noise and it l~ '-M:;:O~t""'t t" r~al1"e tb~t ill 

tb, initial dl"tlJr"""G~ Mj' ,,,,t be" probl,-,,,, It is 

whut hal'pens to it b~t."(,,, the ul tiJ\~t~ ';o"rc~ 

the r~~~iv"r which tr"nsf('rm~ it :nt .. a prabl~"" 

typ~s of ini tial disturb"ncC' or 

pri~."-ry SOUr.~~ are, 



l,l,'~y mlcb", ) .. 11 ~,.ovide 90UrCfl9 for sever ... l 

of ~nn(!ll Q,durba,no" but uaually 

0: M~"nl .. ry aourc .. "hich modi_ 

fl~s th~ initlnj Ihtu,',,,"n,,,,, is 

pro,jud1<>n of '.n i","u~t<;~J 

tbe ~ourc~a ~f 'In indu"trl"l 

eXH.lllyl", tb~ ilnPBct of ~ cir~ullir H~" to"~h On the 

"o~~pi~c~ w~,.trl r"""wr,~ Httle nci~", if no 

,~c!i"te Bound e~pre;y to 

~Il""",,ment. Co"ai~e""hl" 

"" produ",",d in thi~ 

B" ... ,theitllp"-cthet .. een 

eu,itell vibration. tn. th .. 

,", ~, lci"nt ra.diating ~urf"ce 

lr,:Act will ~lao e~cit~ vih~,,_ 

J:lachine and in the work_ 

to the sound energy radi~t_ 

ed by the "'~chi~" ""~ ~ result or the initi"l distur~ 

b"nu~ produced by th .. imp .. ct 00 series of ''''pact •• 

'fr .... "1aJ:\l~Hon to Receiver 

Jefinltl.on, '10 noi~e p~oble", 

tterels,O:f 

they ~r~ t~,.n~~ 

mitt<>u .nth ~~rfici~nt rn"i}lltude to a re,,~iv~r, 

U~ud1y, /j.irbo.r"~ transmh"ion '8 the <"lost irnport­

Wlt ,,~ohanism, but eOOleti .... s " COIJoiMtton of tr(UlB~ 

mi~sion through solids and air 1ll"1 be involved. 

~;orue "" t tenUf> t I on lUll al w"ys OccUr h~ twepn 

that a nohe problem 

will involve ca.rdul 

3. Reductbn 1n ~"an~.,iasion to re""iver. 

The diatinctton between 2 Md 3 ie e"",~ .. h"t 

~vnlvp. " I'+'ciucti<>n in 

. 'wev"r, si,wp i~(I~ 

Reoucticn or l:li"'in~ticTl at SCl~rc~ 

Tn tht. ~<lntP..t ,t is pl·"hRI.Jy 

~r th~ flnt two stat:P5 i •. th~ proc" ·tion of noiHP 

thin. of the initial dhturbancp "" th~ 

aOurc~ and tbe "'odif;~at~on meOt.am~,' ,,~ " 

M08tmot01"Q,'''''' 

ofprovidlnll' 

out th~H llfe th .. fihin.,; of a u"l~oir€'cU(Jn~l 

co,,1in~ fan may helr solll" a noise pr<>hl"", f.;, 

r .. ,l..lcing the n"ls~ >It th~ prirr.ary 

Most deslt:" mr)(!ifications which arc hk~ly to 

be p~aotiC!'bl" involv~ crmcent" .. tlon on 

ph,.s~ in th" production of a noise ~ that p~"t of 

the procps~ in .. ~iuh th .. 1mti!il ai5turb""c" i" "'OC!~ 

ifled and seconnary no; s€ Ao~rc"s ar~ CC""te". 

secondary nois .. ~ourC~5 will, typ1C«lly, hnv,' rol'"t~ 

it should al"o .,,' "-J?pr~clated that aurfl!.oea 

lfvibrat1onfrotllthe 

machine 19 t~>mslllitt .. d to them. In thl. ""'I 3Urr~ 



oundi~g floors, .. !<l1s, and equipment ~ be signif_ 

ioant secondal'J' source" unlen effective vibration 

isolation la incorporated bet"'ean the ma.chtne and 

any duct or pip""ork to .. Moh it 1a connected. 

An important sol"Uon in this o.degory .. hich 

is often overlook~d 1B gUo<! ""1n1e""n",,. Restrict­

ion cf m...,hinary vibr,dion le'fflls to accepted indu"t_ 

rialUmits can result in «ignificant reduo.tion in 

nolae level", st both primary and secondary so.urces. 

If, for u .... pls. a· rotstine .... chin .. 6uch .... A. bl"""" 

i8 malntain .. d in" "tnte of eood dynwnic blll",,09, 

bearing noiae will be r .. <tuoed ""d th" sound enerro" 

radiated from th .. caSing. ducting "".1 surports will 

.be r&<iuced. Similarly. machine co.vere, pands and 

other ""tectic" items .. hould be aecurel,y 1!I8intained 

to earninate unnecessl!.ry noise Scurces such .. s ratt­

les and B'l.Uaaka. ,fuile good maint~n""~ .. mII.)I" not Colm_ 

pletaly solve a n<lhe problem it .. ill art~n .... ke" 

GQlution b,ll other ""'''ns ""Bier and th"r<1rnr~ l .. s~ 

expensive. 

1901eticn in J"""",dll!.te Vioinity of Suurcp. 

If the sound enAr~ produced b,lll!. .... chine or 

proce8~ C>Ulnot practiOl!.bly be .... ducad it .. "Y be posa-

1bh to pravent it beccming " noiee prcblem by ensur_ 

ing thRt it is ~ubstantl"ll,ll contained w,thin the 

iflllOf><Ii ... te vicinity of the "",chine. For example, it 

m"Y be l'"""ibl .. with sorne automatic and aemi_auto_ 

Il\!i;tic mach1nu to. nonatruct "n "COUlltiC enelo .. ur .. 

around. each _<;hine. Even .. her .. provision must be 

marle for "",teri .. l r .... d o.r .cocline re'l.uirBmenta, c ...... -

ful "ttention to acouatic deAi.,;n can produce effect_ 

ivo enclosure ... In one aection of .. faotory ... here 

ten ... uto .... tic pre .. """ ope,....t<" ... oouatio enclosures 

h ... ve reduoed nciae levels in the are" from abcut 

90 dR/l. to .. bout 70 dM, despite the fact that pro­

vieion had to be ",,,d& for oontinuoUil f& .. d of ra .. 

"",tertaltothepreasea. 

Another inotar\oa cf thift type of aolution is 

the use of sound attenuatora in the inlet .. nd e1(­

hl!.uat systems cf engines, """pr<!8soraandf!Uls. 

Theae "ttenus.tora, Or "ailencers" Umit the Bound 

"nerg)' .. hich is tran"mitted beyond the immediate 

envircnuount cf the "",chine. and are in effeat lWeh 

the a""", aa "coustic enclosures, dthough the .... ch­

aniSID. by "hioh the "ttenus.tion is aohiev.od ""'1 be 

quite difhrent. Beoause the sound attenuation .. "Y 

involve aignifioant pre .. aure arop it can sOllUltiDl"S 

be o.iffioult to obtrrln optimWl I!.ttenua.tion in an 

Reduction ln Trsnsmi"aion to Reoeivel" 

Solutions "'hicb f"l1 into thts ~"teecry "r~ 

prObably th08S OIO&t cotlllllonly atte",pt~d, p"rtly 

be""u"",, thpy "1''' perh"ps more obvioue WId p~"tly 

beCI!.Wle once a .. achine or system is cperational 

they may provide th .. only practical Rns"P,r. Hcw­

ever, it should dao b .. emphll"is~d that mIIny expen­

sive dtempta at this typ" of .. olution h ... v>1 r .. iled 

because of insufficient undArat"ndintl" of th" prcb_ 

It is iml'ort""t to have a clear un"~rst"ndtnR 

oft"Obasicprcc<,aaes_aoundahsorption""daound 

insulation. Th .. pro_of~cund~bBorption is use!l 

to control th<l reflecticn of so!md within !I r"om cr 

.. nclc~ure and IIlI!.terinls "s~d fo.r s"~nd .. bsorpti<>n 

arerel .. ti'ffllylill"htllJ"ldporo.us. S""rulebsorptinn 

materia.l h .. s b~en cmlhd "acoustic 1,ro.m p"per" in 

an """lOgy b~h'''''' refbction of liCht and BOunO. 

The I'roc"ss of Muno inauh.ticn a.ims At con­

trolling th" s<lUnd transmitted t),r<;,"c:h a structure 

f,·,,,,, on" ~pa.ce C)' encloaur .. to a!lothl'r. 'l'h .. cffeet_ 

i'fflnes~ of a atructur .. or !l ","terlal "-8 a "m'nd 

insulator iR d~p<'tlrlnnt ;:rimarily on tha m"a~ pel' 

unit are .. , but aho on otiffol>B" hnd d"'''pine 

characteristics. ':'hn beat Bound inm.olaUne; mat .. rlal 

"ill be hPavy, inelastic, and pOMa~~ ;,Iett interr·a1. 

d!l.I!!pi"e _ which lcok~ Hke B 8""neral ~p"ciriMtton 

Since a mat.!rial provi<line e<>od abaorption 

"'ill probably b" a pocr insul,,-tor, it ""OIl]llP''' n"c",,~­

=y to dhtinguish dearly b"t",e"n thO' t"o pl'OceSB~~ 

of ccntrol and to relate the .. to the control object­

ive. In ao"", """eo a o"mposit" str~ctur .. combining 

~on abacrption with e<>cd insulation will be used. 

In conside"ine a solution in tru.s oatecory a 

variety of po~sibiltti .. " exist, of whioh the moat 

Abaorption' Inoreaaed "oouetic "bscrption 

within an .. nclosed ~1"'ce, "uch "" a "orkahop, "'ill 

r~d"ce t~e noia" ll'v"l within tl:~ Hpe.C P • !lm.~""r, 

in most caSeS it is "eoes~ary to rlo"bl~ the tot!l.l 

abacrptioo in cr~er to produce .. 'lOticea~l~ rmj­

\lotion, so that increased a.bscrption beCOlO"e an 

.. xpen"ive means of achieving a BllIUll rt!duct1on. In 

industrial situations "hers hazardcus nolse levelo 

exiat it is unlikely that reducti~ to safe levels 

can be aohieved by ino .......... d "bscrption. 

Barriers or Screen'" Can be "uBeful solution 

particul"rly in sttuationB whara the Dource haa pl'o_ 



NOISE CONTROL 

i~ fixed relative to the aouree, This type of aol­

ution "ill go'ner .. lly be !llCre effective "ith high 

frequency nahes th>ln low frequenc'y nai"ea, 

Operator ~:tl<l1oa"rel lIore applicable in contin_ 

uous pro~eas lnnustrl .. s fi'here it is often not n"ce~a_ 

al'Y fo~ opel'!!t.ors to ap .. nd Rignificant time iT hazar<l_ 

o"a noise 10r.~tlons. In thiB situ"Uon aul t!!bl,)' 

deBi:;rtt><! control rooms with appl'opriate instru,,@.nt_ 

"tion can .. li",lnAt~ " no\9,. probl~m aa fEll' ae the 

operator ia conce:rned. 

Ear Prot~cUon: !. tn'" oj' operator enoloa­

ur~ of "hich e-e.r ""rCa "''', th~ most oo",,",on for ... 

This ~alution ~hould b~ coneid~r .. d aa a last rMart 

l""t in JlI'U\Y ~it ... tiona, parti~tJlarly for "",intenAnce 

I'~rscnnel, it h the onl,)' practical sol\ltion. Th~y 

lIill be uncomfortahl~ for th~ uallr in hot, h1llOi<i 

~on~lttona, anrl .. ohi .. v~m~r,t of a ,"o1\,tion by tMA 

n~thod will .':"n~r"l1,)' r"'4uir~ an .. fr"ot.i"" ~Ilfety 

l!\liHin~r M<>,)' be !'tIear<l .. d as an acouRtio 

.. nr.lo"ur~ for th ..... hol~ procil'aa, 80 that ... hen ao",,"_ 

\ll\it,)' n01l1e problema UiA" with .. xtating industri". 

it ~.e.,)' $OJ!Wtimps OCO"I' that :rel"tivel,)' minor .. odlf_ 

Ir."ti",,~ to e~i.ting buildlngl'l ;<ill prov\d~ th .. 

AVOIDING A NOISE PROlll-EM 

A., effecUvA noise \"ehl .. tion approach"" 

N'ality in this State the prudent """,ufacturer will 

be "villg ~<>me thought to th .. ',,,",stion of ",voiding 

noia .. proble1llS in "II.)' n ..... deV'!lopm .. nts or extend,,,,s 

to e~i~ting pla.nt. It 10111 p:r<>b"bly b .. laS" ul"'n_ 

"ive to .. vcid oreaUng a noise proble", at the 

plenninll' ah~'S of a proJeot than to 90lve an ~x1Rt-

ine nohe problem. 

ear..fl>l attention should be giv"n to equipment 

sehction or srec:ifications. Potentially signlfic­

>Ln~ noiR~ 80Urce~ "ill be i<lentified and acme aon_ 

~id"ration Can .... given to alternative meWll! or 
aohieving the M.me manufaoturing obj"ctiv", Noise 

data On partiCIIlar ,....ohinee and pro""5~a9 should be 

reque~te<l from equiPl'l"nt suppl1srs and in "om~ oaae .. 

con"lderation should be given to "riting ttl9XiDlllm 

'lcoeptable noise leve18 into equipment apecifioat­

ions. At the present tilDe in AuutraUa it 16 likel,r 

that aome diffioulty rill be experienoed in obtaining 

~ .. tisfactor,)' nohe data from equi~ent Buppl1ers but 

it is alao Uk"ly that unless users beBin to request 

this data it "ill never beoome "v"il"hle. It i3 "r 

Mome rel~vunc~ to not~ that In the Fni,,'d States, 

the Federal Nolae Control Act of 1912 will rpq.,lrp 

labelling of m>lchinery to Rhow .. ~~imu .. ,,<,iRO> ","in~i", 

OncP. potenU"lly >li!:'lificant n"i~e ~ou,'" .. ~ in 

a proposed development h,,"" b .. en .. inlmiap~ "oct ~ ... ,~t. 

Hi"d plannlng Mtn inc}u,lp ,,"ctinn '0 ~V{)lol ~r<_>"t\"t. 

of a noiee prabl~m, l'hnt l"-,)lout m".,)l h .. an i"'l'''rt".~' 

variable .. t this st-.a.e<' as it will oft~n h~ 

to avoid or ~educe a noiae problem if noise is ""~ 

of the criteria on "hio!. thp l~yout iB ba~ed, For 

example, it ""'.l' be po~sible to ,<;rOllr n'lioy machin~e 

and rroce9He~ so that til", potentitl.l oolae 1,rol;lem 

suoh a.s "",chin" ~nclo~"re., Ot or~r~t<)r "n"loRu~~" 

"8.)' be nec,,"s~ar,)' Ifill beCOM evid.mt BO that rI'O­

vIsion 11'8.)' h~ ""de for this typt'" \If $ol"tto!o while 

th~ proj~ct is sUll on papp.r ",nd th~,"" l~ M",,· 
ch""ce or econo,,-Ic nrtl",ums b~1r,<; I>tta.i,,~,l, FinAlly 

th,. m~a><ur<'~ nece~s"ry \.u conform wi tb c,",,'"nl ~y 

noiae l"ei"l~tlon on tJ. Pflrtlcul"I' ~it", "ill b .. nlt;;'­

liehtedso that in ".tr" .... c __ an ',H .. r""ti" .. ~it .. 

~beoon"ld~ .... ,I. 

~ 
'there cat! 11" nO doubt that th~ irLtrorl""tl<1n of 

noi",,, contrnl le"i~l"t1on, either "om,ounH,)' or l"du~ 

rial, "ill producp. 1""00\..,.5 for ;r)flnufach",,"'6, Tn 

90lIl<> fidda they wUl be s~bject."'d to incr~a~jng 

oo_e~cial pre~~ur"B "L<I rroduoe eQuipment th~t win 

e'-wbl~ lhdr clienb to cnnfot"lll ,.ith ~nvironm .. nt~l 

reQui,..."",ots, fn other. the .. will find th~t th~ir 

exiatinr,- and planned man"racturing f:iollitip., "tIl 

have to be caref .. !l,)' aRseBRed anLl in Borne 0"5"" 

modified, if the,)' .. ~e ,0 avoid the ri~~ of r'>~t.t~.t-

This paper h.o..s briefl,)' out1in~d th~ main 

options av"ihble to th .. mMufaoturer j)"l hh effort" 

to <:""'ply with th" additional nonatrd"t which n"i~" 

l"B"islAtion 11111 plllC~ on his araratio.,., O~c"sinn_ 

ally an a"".r~n .. SS of noi .... aa Ii cerious l""ob1em ~nd 

a simpiP unde~9tRcdine- of th .. pri"oiplps i~volv"d h 

noise control will b .. sufficient to enabh thp ,"""u_ 

facturer to oope ..tth the le6"1 requir~ .. enta, MON' 

cften it would be in his !>aRt interests to oht"1,, 

special1stadviae, 

Rupert'l's,ylor, 
Penguin Books Ltd, 1970. 



AN EXPONENTIAL HORN LOUDSPEAKER 

Department of flaterials ~nglneerlng 
l'IonashUniverslty, Clayton. Vic. 3168 

The calculated amplitude and phase respon,es of a high-quality 

horn loudspeaker sy.ternare compared "ith the measured responses. The 

frequencies of the well damper! horn reSonances are found to he In good 

agreement if end corrections of about 15% of the physical horn length 

are applied. The calcul~ted phase reoponse. are in agreement with 

experiment hut the magnitudes of the a""lltude fluctuation. are found to 

be slightly lar~er th~n expected. The frequency dependence of the voice 

coil Impedance of the bass driver Is con~idered and found to be In quali­

tative agreement with the measured dependence. 

I. IIIT~nnUCTION 

--~ ... ,yd~.crlblngthebe!>avlourofa 
flni t~ ""pcnontl.1 hom 10udspeo~er h •• been 

,""vl",,,,,dIn (I).noIn thotpaper the d ... lsnfOF3 

four-way h~rn 1000d.po.kor .ystem Was ~;v.n. The 1"" 

frequencyl>ornwa,d •• lgruodto,.diotoln,othe 

conlc.l ar"".xpon'icnofatrlhedrol ",,,,,,corn.rand 

h .. acutofffrequencyof35f1z. ll1l,l1orol. 

decoupled from a smaller horn havln9 " ClItoff 

fr"~u.noy of 120Hz by an .=u,tlc low-pass fllt~r. 

An electdcal ero .. ""er is u,~ to divIde tile signol 

betwc~n 'he ba .. unit and a mid .. ang" "" .. n with a 

cutoff frequency of 2701t:. Ac~rclalhor" 

_o'er l,u.edatfr"'1,",ncle,aOcye7KH~. The 

.hFOil' Imp.donce.or tho upper on<l lower M .. and 

mIdrange horn. tier • • alc~l.t.d In (I) to give some 

Indlo,·tlo" of tho deslgnod n~rn re'ponse. but no 

dotollo<l com!",r 1,0", wit~ ..... " ... ~ r •• pon.e. ",,'e 

gi/en. In thi.p-aperthetho>oryl.cxt"ndedto 

.11"" a di .. ect ""mp~ds.oo b.t""en the calcul~ted 3nd 

Thelmp<>rtancecfdetennlningb",harnplltud. 

~nd phase re.ponses i. str ... eo In .«tlcn 2 .nd the 

e.lcul.tion. gIven In (I) ore e~tend.d to give beth 

,e.ponsesfortheupper-b ... andmldrong.borns. 

The rMulto or tn" •• c.lcul~tlcn .... e oQll1parcd wIth 

the "",osure<l ,e'pon.e. Insec.lon3.nd the 

ccrceotiQn of "n .nomalcu, p!>a.c <esponse in t~G 

.,ldrsngounltisduorlbed. The Bmplltudeaodp!>ase 

r •• !>On'M of the 1""",,-1>. .. "nit will be lar~ely 

.ffectedbyroomreso'"'''<os""oafulloalcuiationof 

the.eI. notattempt.d. Inst •• o.theeffeet.of 

Ilor"loadlngcnthodrluervclceooll!mpedanocl. 

determined In.ection%.ndc<>mpored"lth Its 
"", •• ured f ... quo"cy depe.wenco. In thlsc.kulot!on 

'he effeoh of the thr""'reaetanoeat,,ery Ic\\t 
fe.quencie .... hkh weco not ccn.id .... d In (I) ore 

Included and f<>und tob.qult •• ign,flcant. FlnlIlly, 

In ."otlcn S tho overall ce.ponse ~f tho loud.pe.kQj 

'Y""'" I. dhcu,"oo and the mea.ucerl ""'pH,ucle e •• pon .. 

uSingll! octave pink ocls. I. 91i10n. 

2. CALCULATED MPllTunt Alitl f~AH RtSPONSES 

Aloud,poeker'. tran.ferfunction,MuldoM'aln 

.. 11 focto .. rolatlng t""output sounrlpressuro. le.el 

to t~~ ~lectrlc.1 <xci "'lion. In general thl, may 

wherc a(~) 1. the logarit""'10 .~pl1tudo re'F"'n.e and 

'1(,,) tn. P"o.~ e«pons and plots of bot" .(~) and of( .. ) 

aro then nece ... ry to Gc<nplct~ly ch.rocterlze the 

loudspealeer. Theme.sur .... ntofonecfthe.ere.pOnOe5 

I, ,ufflde.' to chor.cterlze the loud.peale.eonly if 

ltacha,alillni .. umpR>. .. network,lncetl>clw<> 

,"pM.eo aro tnon directly rel~t.d vi" Hilbert 

tr.nsferm.(2). lIc ....... ,.""' .. loud,peak.rSd.j)Ort 

con.irloeaDty from minilllUlllplla •• behaviour 0).0 that 

'he".uolpractlc<of..., •• ur!oQ"",plltudere,ponse 

alon" 10 Inadequate. In any ~o.e. both Fe'pon.e. oro 

requl ... d to .flock the ~ini .... pMS. cl>aracted;ticof 

any d~ul.tion from Ideo! "'!>aviour. F"rt~ermore, 

there I. evIdence to 'UB!l"" ,hat ph ... -s~ift. botween 

OOOl"""onU of. o,,",ple~ .I;na) affect Its poceeived 

ton,,! qu.)lty (~,S). It !>as also b~." S"!Igested thot the 

.patiallocall:z.o,ionof two equally Intense ,ignalsIs 



III' 
II~-----------------------

Importanoeinp,ychoaooustio,todlescf,ound 

r~prod"otJon a. woll a •• y"e~' "",lysis 

.ndbo,h"Tllb.o<,n$ide,od'nthed;'cu"ionof 

The relationship bet"",e" the I>om throot 

lMp~d.noo and o .. pl I tuM and pna", ,o<pDn'~' ;s 

not "",11 d~s<rlbod In th~ "",dar.! to"\< (sec 

referen,e' dted in (1)) .ood ", "Ill be 

h.,e. The '0". ""tot;on v •• d In (l)will b. 

a40pted and the relev,"t 'ymbol' 

th. Glos",y of Terns. Inthi,section 

dl,cus,lonwlll be limited tp<.l,e, >Ii1ere tho 

horn eutoff frequenoy !.nlghec tn.n 

eq"i.o1entclro"itfocthemid,anq.ho rn "'" 

.t.own in fl~u .. 1. If we .,,',,"" tn.t 

is operating at fr.o,uen"i~, .1'0 uppor 

cutoff det.rmin~d by ~~D in p","llel ~lth MMB. 

thoequlyal en tc1."uiti". 

H.,.th.<ompl(!xlhr o .. :T"'!'cdanceZHTha,been 

upro"orl a, the pocallel oombin~tion of 'MT 

unIt Is 91ven To 119"'. J. Ag',;" "'" ~r. 

Inlor~stcd In tllo Icequen<y ,.nge below that 

limited by HMO a"d MMB. At fceque"ojes ~bov~ 

10 and 5. [Fig"reg 

appr~pr1at@ '0 a 

dlag,amIsglvonIn 

oo~ ,,')1 b~ used in thl~ 

of th0f>C,.ecdl •• I!>"te<l In rMT 

tho" gives. ",eo,ure of t~p ampl itudo .... pOns< of 

c'MT ~ 8' f' "MT 

x'MT • B' l ~ "MT 

;" ·~ •• e r"'p<.m$o. 

tho,@rie$ 

XO,T';!rrWOUldbe 

toth"amere""lt.) 

Zglves 

.•... (1) 

(l/rMS + llrMBJ"l 

(T'Mr + B] Ir' Y,T ~ 11]2 + Rj 2 c:..Jll>~ 
- (~'MT)2 

t: Tan-l(~). hn-l(~) 

If 'he nor"",li,d acou,tio imp~d.r.c"' 

figure, 4 ono ; are ~alled R<ST 00" REACT, 

")\T • Po:' $:' ~EST 

••• (2) 

••• (3) 



nunbNof Intero'tlo9 f<-.tures: 

(i) ,nehnd.mont.1 horn 

360Hz an •• ed .. of peak< ""d trough, 

.s the,rcquoroy then Tnoreose,. 

(iil • brood dip in amplitude at ~bo"t 

1.5KHz ard <~rrespcndlng ioflexlo" 

(iin .;narpdip in amplitud" 6t 11KH •• nd 

cQrre<ponQln,S40·ph .. c<n,ft. 

(Thepho,o ... t.ru,cd (8) ce,H,to 

and Con~ I noes to plot tho t VO i ot) . 

tho fln1te le"gthof 

du'toonogleotofe"deffeo;t,wlltch""uld 

eff.ctively len9the" theooro"nds"if(tne 

co'o"'ooo, to lower lreq"enc,~, Uslns a" 

effpctiveleostI,ofO.32mbr!ns, 

" •• ul" 'ntogood"9re=.nt. Hi,rop,.,ent •• 

In i"orease in !enStl' over the 

Tn.anoooaly(il)oppe.r,tobeduetoabr",," 

rosonance bet""'en t~e "eo, paro llel top "nd ;"'ttom 

pla"ar sucf~<e, of the horo a"d Ts m"dJlI~d oy 

'n,ortionof,,,,,,,,ligh'.oou"!c"",orbo"t,,,,te,I.1 

The r"hor aT~r",;"g bel1av;ouf (I, I) "'" found 

Tho'''modlfkotio",g!vo tOe Te,f>O"'C< 

,hown tef/9ure 10. The brood dip " "bQut 1.5KHz 

r""",l"s but. as lndlc"t~d nv ,~~ 

.:eotr!""lly 

,il!,h,,:.'p'.p."ive 

network 'OOW" ,0 fig"r. 11, 9iv;"~ the .~p1itude 

and "hose, re'ponses .hown I" fi~u, e 12. Too 

In..,ctlon 10" ••• oo;a'~d wTth ,ooh , ootwork 

<"uld 01 Course be av"'i~ed ~r ",;n~ on ,~tive 

equolizer. TherMa,ningce,ponselcre9ularTtles 

Themodifiootionstotho"'ldr.ngeddv.,..re 

qui," ex,"n>!ve and h~ve bee" ~.rri"d out ""inly ;" 

the ;"<O"~<" of flnd'nQ the best perfor~","oe u,;ng 

the ,mall horn ond <On~ orlv~r. \In; 10 tho "",dlfloJ 

unit is oud;bly ,up.rior to an un~odifiod unit I" • 

dlroct A-B co~p,ri,O", th~ diff~,~noe. Of. not gr<>t. 

effeotlve len~th of 0.$)1> c,,",?ared ~ith the 

value of C.~6m •• I~t i"oro".o. Ago Tn. the 

frequer.r.Te. of the ,ub,idi.", maxT~a 

brought Into agre..-","t with thi. ~orr,-ctio". 

tho o~,e ~f the rr;Of,,"ge nO,. the ~.a,ured le'~-lD­

tro"," cot;o of 2db ""c.ed, the cakuloted 

O.5db but tr.o magnitude, of '~e phase flue'"ati"n, 

~. LO',,'ER-E~SS »OP.N -----
Many of ,he "S5u~ptlo", u,eo to ,,~plily 

coloulat,on of th~ ampl ;tud. ~"d p"." re'ponses 

for ,h~ lower-

In (I) 0' tbe pre .. ur~ ruponse 

The fr~q".noy clepeoce"U! 01 '"e ,hro<ot 

r •• (.to"~e ""d r ... et.~ce derived 1n (1l are. ~ivc" 

In figure I~. Fr"", these ,.,"1 to it ;, ele,r 



of the hornre.ononce •• 

A<;corolo91y, tho t~roat ;'.pod,n<e of 'he lowoc 

bas. horn will be ~oosider<d In th'oe '''-gion<' 

11, ~OH' < f < 60Hz 

111,60Hz<f<90H , 

(lfendeffoct,weretokeniot<>oon5id,,"tion, 

the,e '"9ions would be shift~d (~ 1" .. , fro~""oci", ) 

In region, I and II"" ."u,"o MAT ,,10' ~K> acoustic 

ol<n.andlnre9,onll"" • .,umethat""-T"O. 

thenobilityequivale ntol rcu ltfortheb,,, 

~ •• bee" gT~on In fJ9ur~ J but nem in I 

. , 
IS ~ 2. itMD MIlT. 

fp'SOH , 

f. • ~OHz 

••••• (7) 

The c.kul.ted uppor and I~wer re50nO"' freq"encies 

of,,lec..,.0Inooneruorkareth.n(p.l""of(7)) 

.ncl"the voice coil i"'1'edance Is .,pooied to 

the,e froquende>. 

'he voio~ ooil ,mpeci,noe 

0011 imp~da"<. flYctL·,tio", but 

""rfonrod 

th~ prlnd?,,1 

Of tile CM~ "0" thus 10,,",," the fund,,".n,,1 

resonance. It"",uldapp"octhat 

.ddlng coopl io"~e with a ,e"led 

roaco('hedclvecwould bo to keep ,I';, 

in • u<eful r.(~~r tnan ,uo,onic freq"c"oy 

and oot ~ ive any effective ~an<ollot ion of a 

negative throat ~ornpl ianee (as might 

5. OVfMlLAESPON5( 

All multlple'Queceloudspoake,",wh.thLo" 

h~rn loaded on dlcoct ,odlotlnq."ill inteoduce 

.tlmedoloydi,tortionb.",,".o<>fthoic,potial 

who,. t I, tho dlff"c~noc In pmpogotion 

doloy, (a). Tho,~ '0""" would teod (0 w,",k the 

dotallr<vealodl",hel"di"lduolpna,.re5po","s 

In this p.pec If the o~Noll 

The am;>lltude respon,e of the c""",]ct~ hQrn 

system obt~lneo from meosu,emento of '" octavo 

pl"R noise into",H!e. "HI> a Hdnd K ,70J S.P.l. 

o'thesy,tomQvera 



", 
, , 

" " " " 

0jl " R2 t 2(1!r'IS·1/rMl))-1 

" Rg+RJ! 

" 
B~ t 2 rMl, 

~.Equ;,"I<ntefrcultofhorn 

freQuency range. 

~ <qu;v.l .. ntc1ccuJtof 



fu~· IIor~.llzed.cou'tlcthr<lat 

.... ,Istanee and react"nce calculated ror .. Idr"n~e 

horo. 

fife 

~. !Ior~allze<l.CQoJ.tlcthr.,..t 

r".!stance and reacta"cec.lcul.ted f<lrupper-b." 



I~ 
-'---1 

~ .. Cal"-ula'~dampl1tudean6?t<>se. 

r e .pon.e50frnTdranDehorn • 

HO, .~ 

1== 

J~ . 
-1= ·-·='i"l.: 1= t== 

~.~I±f': §--

rr~. Calcuhtedomplltudeandph.,e 

respOn.~ of the upp~r-b.o., horn. 
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*' :-' JfJ' 
O~~··--~·-·-: :t~-

,--t 

=.~:=. _.~:::t 

==.i'C -t·-
±-- r; 1== -~'$-~~ 

+1. :10 Hz 50 

E.l.2!!.!!...!.IIo .. ured .. pl'tudeandp""'" 

response of .. ldr~n9" Mrn. 
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lli!:!!:!..1. A~~ I itudc ~n<I ph,," ' ''poooc of 

,. Idcon ; e ""cn .ft . r , onlv. l of <I",~ over ddnr 

1--

,jc l cc 
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c.l= Ill.. ",.I;Coc .. c ~ 
:{1 <eel= .-._-: 
i-rH 8':. 

I!i!!!:!..l!!.. Mpl It ....... nd pho$~ ... spOno .. of 

.. rdrangehorn .. lthn<>dlfieddrl .... reo .... . 



10"~lOQ 
fIl.iPLIFlER 

7.5!l 

$!lDriver 

~.P ••• lveeq".li2ecne"""rk. 

-.-l 

~.""'plitu~ea"dph .. ece'p<ln.eof 

~idr~nge horn with modified ddvec "nd electdo~l 

equalization" 

. =- 1.:::-· 



I 

II 

I 

:"') 

-Ie'· I.e 

=1' 
=~'k: 

~.I\ •• 'ured.mpl1tud.~odph~ •• 

r.'f>Cl\.e"f upper-b ... horn (m"""ur"",,,nt.taken 

with electronic crOSSQver fa ,60H, In c!rcuit). 

6,0 

~.Nor",.1J%.d.cou>t1cthro.t 

r .. h.sne •• nd r .... etancecakulntecl fcr lower-bas. 



S.P.L. 

" 

Frequency Hz 

.ElJ!!:!~. 1\e"'"r...Jfr.q".ncyd.pende"c~of 

volce-cotl Impedonceof b ... ddvH. 

FREQUENCY Hz 

~.Ampllt"dereol"'n.~ofcomplet~ 

Mrn .yotern obtained from 1/~octave pln~ nol.@ 



ORIVER nux FElO3 I UNITS 

'" 1.65 )( IO~2 1.85)(10-31 " 0.13 0.04 

I 
, 

Free air 
eone " " HZ 

reSOnan~e 

'" 0.15 0.~7 Jo\KS.Me~n. 

I 
mohms 

,,' 10- 3 10~~ , 
, 1.' 1., \/1M2 

Z 12.~ Z.S , 
" " 5 0 

" 0.053 0.005 I ,z 
0." 0.53 '., I Nom. Imp. " 8 0 

~1 Horndrlverparameten. 

from Qeff' t Estimated from values given In (7). 

List of test equipment used: 

oaK n03 SPL meter 

B a K 2305 recorder 

Phase me~er described in (a). 



(;LOSSARYOFTERMS 

densltyofa;r 

v~lodty of sound 

ST throat ~rea 

So diBphragm area 

fc horn cutoff fr .. quen~y 

Uc particle velocity at cone 

Eg voltage of signal ~ource 

lI'HT complex m~c~onical throat mobillty 

rMT mechanical throat responsiveness 

xl1T ,"Hh~niCllI throat reactance 

rl'lB me<.:h~nlc~l responsivenes5 of air In box 

mechanical respon$ivenessofsu'pcnsion 

eME mechanlcal compl iaoce of air in box 

CHS ",echanlcal compl lance of sU5~ension 

11MB "",ss of air load on rear side of diaphr~gm 

HMD mdSS of d i~phra9'" and voice~coll 

MHTI mass of aid lo~d at throat of front horn 

MMT2 of 01 r load ~t throut of rear horn 

Rg output resistance of signal <our~e 

Re D.C resistance of voice-coil 

I!I3gnntic flux in voice-coil air gap 

length cf voice-coil 

LV inductance of voicc-<.:oll 

effective d;aphr~g", radl~. 

HORN SPEAKER 
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