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WPB ORDER M-293 
• EFFE,CTIVE ON MAY 1,19 43. liI(' 

\\ III' Pro,l!w tioll BUllnl"s (;"IH;ral Sd 'e,llIl . 
in:;: Onlcr 1\1 ·29:\ \\(' ut iutu c{fed. Tbi~ 
Ur, I.,,, CUI'CN! 11 broad field of \\ hnt arc 
I..lIlmrl 1.15 "("filil'lll , ' uIlJIIIOII ('ulIIl'o nclIl ,," 

"hid. inl'ilulc IIIIIH) thill:;:6 frulII je,,,' [ 
l.lCarill~"lI tu lire ('\(i uglli.;;hcr;; . 

C" lwral Hatlio equip.llc .,t \'0111(';; mu lt-r 
a gCllt'ral ht'atling of " 'reli l E'llIi plIU'lIt :' 

This in..JII,lt,s m'arl ~ all (:"I1I' rlil Hatliu in .~ lrUlIII · lIl s t'Xn;pl Variac", 
.. I't·o;; II1I ;;, I.nul,,,. alill lliu l,., nn.1 similar pll1' t s. The li"l of lII ah'riai :,,, 

tIC"'Ti l ~d ill Iht.' U ... I<'I' i;; gi\l·n 011 pU b'C 2 . 
Ln.icr the terms uf the On ler lite W PH Ilitl 81'1.(' .111 11' Ill!' deliwri,'" 

of "II of Ihc,o<' material ,; . As a gCIH·ral rule. il is l·:\I' .... h·d that the r" gubr 
prioriL) s)s t.: m "ill guide the orgaui.-.a tiolJ of 1111' shipping s,-hetl ule . 
lIol\~'''''' r , lhc \\ PH lila) chauge il a rou nd s ul,s lllniiall} in ordcr 10 
a.;eolUlllvolale Ihe lIIos l urgelll rC1Iuiri' IIl" IIIS fir"l. 

"Uler \I a~ I all onl.·rg for h'~l cquipulcnl as cldiuc.1 iJy lhe Or.ler 
mus l Lc ae,·./lIIpani,·d L) Ull apprulcli F"rlil PI)·5:)6. This is in dT.·.:l 
anu ther H'n-iun of lill.' ul,1 1'1).1 ·\. II is an a ppiicaliou (urlll 1.1,i.·11 
Ihc pro" I,e"lilc IJ.,.lt-r ;"~ I .. I;; 10 Hadio 1.1 , .. 1 Ha, lar iJili8inii uf \\ PH 
(ur apprul a1. Oue t:oP) of I he funn is sen I 10 I lit' s lIppl i.- r \I i t II I he orol,·r . 
\\ care pruhihitt-d frotllw"'c ptiug unler" after \ l a} I thnl .10 not IHIH' 
the 1'1)·556 furlll .. ll"dll" 1. 

IMPORTANT 
• B E SUR E 10 allllch llppro led \\ PH Form PO·:;,")6 to all 
onle rs fur in"lrIIllH' IIIS a fler _\la~ I, 1913. Copi.·s of PLJ·S.)(i 
and St'hcllulill g Order \ 1·293 may hc o bt lli,wd from }uur 
re gional \\ ar l'rodut"liol1 Boanl ofii\'(~ . 

Senti PI) ·5;;6 10 the \\ ar I:>ro.lut"lion Board, Hudiu alltl Badal' 
Divi~iull (Hcf"rclwc; 1\1.293), Washington. D. C" for approval. 
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GENERAL RADIO 2 

Thi~ HII,I(',I ,'oll1l'l il"a liulI ... ill haH' III 
In t" l lilli ' U - f ) u~ flll r.,,.uh . /1 I I ill 1 .. -
p .. ~ ,. iI,I, · 10 .. 1"1 .... 111 11' onler" "n IIial 11u­
IllUs t lI r g t ' lI l \\lt r ,,, ,\ ,, 1,, \\ill I .... ",T I \ " I 

fir,., L ulld it ,Joe,. !lI'l' ) \I il h till' 1 1l'1" , ,.., il ~ 

fur all ~ I.. ilhl., f priori I} "I 'rl i li" li, ivil . \11 

Ul'prt)\I' d "1) • .').) (, f" rlll ,.. u pp l~· III,· n '" and 
o.' pl:lI"'" "liT } Ij lh. -f I..iml .If prioril l 
,', rlifi";l l iOll I thut I la~ Ilt l' u Iwn-,,, f, ,n- ~ 

n·' I, ·in',I . 
C"pi,''; " f Ur.llT \1 -~ln a u,1 o f Form 

I' D-S.-Iu " 11 11 h.- "h lui llnl f""11I I"u r 
I".,:al \\ Uf I'n .. hw li"l1 Bua rd . 

TE ST E a U I P M EN T ( El E C T RON I c) 
" S "" ' I, (;ItIH ) 1\ "U l n .K \1 ·~"'J 

n. ( ;" Ilcnllur ll " f \ulliu a ll,1 Hadi., 
'-'rCIIIII:II(') Signal", neq,l !totar) '1') 1-"" 

Hadio frequt' !!!:} Sig il li I ~'C Ilt"ra l ur;;. 

Hallio (n!(luc ,wy 08Cilia Lors. 
\mlio Cre(llICIlC) sign ul b'C ue ra l"r .. . 
\lIIlio rretluc lwy (n,. ·i ll ll IOfil. 

L. FrC{IUCnC) '\ ! l! lIsurillg 1 '~ ' l lI ip lll<: lI l , 

indudi ng: S tumlun ls. 
I'ri llluq and I'oCcondnr} s lan.l lln l", llIlol 

(I .... ..ocialed II IC1isuring '·qllipIIH· n l. 
Il l le rpo la lioll OM!illutor;:l. 
l lc krOO ) ne .lcH'c lon. 
\ w.lio rrcqllt" l<'} me lcri!. 
EI"" lrOllic frcqllt' Iu") llleh' f';; . 
Ek"lronic ,Ic \ ;Illion mc le rs. 
\\ a\'· !Ii'·!t' r .... \\ a \1.'" \ lIalp,.e r". 

e. Wa \ t' forlll \ 1" IIi' lIri ng ":'llIil'"1<'I1I . 
I l urmo nie a na l, :r.i.' re. 

l :athod l.'" Il a~ O,...·i l l n~' ·o"(·.,. 

II. I'o" t'r 5 11 1'plies «(·Il'dflmi,·) ulld 
V"l lltge B'·gll llllor,.;. * 

• '. IlIl pt·lllln..... intlw ·tunl 'C. ca l, II"; ' 
tflIWt·. \ Ollage, III11J,,·rugt·. :111(1 n· .. i " t :III' ''' 

InCM IU',' IIWIII " 'llliplllt ' lIl ("XI;c pt ius trll ' 
IIw ll b cllll\ .... II .,.1 L) l.il11il a lioll Order 
L.203). 

I lIIp(, I I II II "'~ bri dges. 
\\ lre a lSIOllt' Bri.lgc,;. 
C apueitull l'C Bridg.: ... 
" rt;l; isioll Condensc rs. 
VUCtl ll lll -lul,,· Brill gel>. 
IlIllw·tIUH'e Br;dh-es. 
\ Ieg-oh m Bridb~1I a nd 1\l c gn llllllllt·tt· rd. 
\ ' :I<,uu m lullt! \'oitme lf"l'>i . 
Elet:troll ic tube-lest l! fS . 
Outpu t me lers. 
t) . \l Ncrs. 
Elt'c lrollic Volt ()I"IIIII,·krs . 

V"II. Ohm \l ill illlll pt·rc '\na IF ,·r;;. 
I\oi .... and Fit'l.1 S ire ng t h \ldc r". 

f. P ... ·I·isiun SI3 ml ards of ite ms ill (c), 

g. EIt- ..: tron ic 5,,,·/·.1 Bcgul uting \I" lb' 

uriltg Eq uiprnc ll l . 
Elct"!rouic S lr.-. lrmcOJ l'ie D C I ;I·cll . 

II . E]t·ctron i,· Hc , :.-.rolill ~ 

Crlll'lr i,'«] li nd Vi"tl1ll. 
o,., · il l , ,~ra ph Ik. ·urdcrll. 

T Y P E 2 0 0 - B VARIAC 
'1\ I' E 21)0- U ' lt ri~" 'ij are nOlI " hipped a"sc", I,IClI (ur 
panel mounling, a;; "ho)\\ 11 a t Ihe lefl. '\1 prcSt: n l. 
T\' I> ~: 200-B , ' ariac!' :I re a \aila blt' in s ma ll (Iua nl ilicl' 011 

prom pi , I el i \ cr ~ . Pri"ril , rUli ng of onleril sholll.1 I, .. " 
\ \ -:\ ol· II(' [l{'r . 
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3 EXPERIMENTER 

THE NO I S E PRIMER 

PART VIII 

MAXIMUM ACCURACY IN NOISE MEASUREMENTS 

• PREVIOUS CHAPTERShu\ c~'o\, 

('red tile theore tical and vradi"al oon­
siderutiolls im'olve(1 in lI1 uking Onn UM) 

sound leve l IUClbUrCII1Cnl1i all.1 anal)8j' s, 
The instruments used, the T'I'E 759·11 
Soulld-u' cl \Icter and the Tn'E 760- \ 
50111111 Anulp.e r, hnH! beell tlesigll"ll in 
;·wcordaul'e ",jill accepted s tandards and 
art" direel reafling. For the most part, 
thcrdon-. no :1II.)"iliary ca lihration or cor· 
r('l.'lion lill," lin' requiN'd. 

III general, Ihe accun.c) of direcl­
renfling meas urin g eqlli plllenl (aill 1M' im­
pron'll II)' the use of indi vidual t'lllibru­
lion data , nlHlthis is particulllrl} true in 
the case of sOllnJ-mcasllriug equipment 
"here, R§ has bt .. ~11 previousl) pointed 

-... o ul , the microphone charaClerill lic mil} 
.It'viall- I.pprel"ia bl) (rom Ihef)reli,"a l 
IlI' rfel'lioll . This dl3ptcr. thcrefore, is 
,If"'fllt'., 10 iuformaliOIl ,.hid1 Ill(' u\I'r· 
:.Ij!f' lI!lCr may nol.werl ami ,.hid. i" b(' 1· 
.10111 IH ai111111,' fmlll 1111H1Uf11e1111'1 ' r 8 ill 

publi8h" 11 form. Th,' nCt;t>8,;lIr) 8pM'C is 
bei .. )! d"'\ Olcll 10 it hcre 011 the thelJr) 
Ihal the IIscr (If illstrullll'lIts s houlll 
kn., .. notonl ~ their lim itatiolls.I,ut ho .. 
III('~ limitation" may I.e minimi 1.t·d or 
o\t'rl'Ollk' in thOt'(' ft'" , 'a8('1; Ilhere it 
1113) 1)(" rH"c..'C!>Sar.,. 

011 a\cragc ;;Ollntl ~, ill,olving IlIllinl} 
fro 'tille.wi,·,. 11(' 1"('1'11 60 lIucl 3000 , ,),· I(' ~. 

diff('n'nl IIHlk,'s lWei lIludcl!l of Fiolllld· 

Fila_ilK 2. lJ ~igri obj~li' e {rC(lll<'lIc,.. reil l~>U 1!<' 
'·"r~t'1!' he' ...... " (00 11 ,,,1 8000 c)clel rvr tou,,,I· 
1f' I'cl ml." l l'nI a~ .ilIO('Cil ietl by Ihe AmericlIlI Sla",l. 
".d.ll \ .III!O<:;lIlioll (R .. llelill Z2 l,J- 1936). The ..... 
~ta"Jar,l~ do "ot ~ 1K'ciry tbe ' e6pol18e I ... low 
60 c)Tln!. Th., /!'~t .,nJetl cn ... ·~ rqu'He'II! /lrC1l' 
1'111 p."ctiN' u fl)lIo .. ed hy the (;cneral I II,Ii .. 
Coml'"'" in lI, l' Tn·1!. 759-8 Su"",I' !./!, I,·1 
\I eter. (,\ ~ miginall ) I'rinlt'(1 in Part t . Ib" 
,...,,1., 1 ... 1 .. ",,, 30 Mllf160 1-)c1I'~ ""~ i"' ..... r''i: II,. 

,Irlo .. n . Th .. ,·or.,·,-I"I 1,Io t i~ ~h" .. " I",r",) 

1('1(;1 l1Ieters Im:c ling the A.S.A. s tand· 
Iml.'1 II ill gCllc rally read alike within a rLL 
or so, nhich is about 1111 thllt l'UU be cx· 
l)Cl·tctl in the present 8t1lb'l'! or micro· 
phone de\'elopmcnt, Thc degree to 
nlrieh the theoretical n;sponi'e curvcs 
trlusl be approximalcd to Illee t the 
\ .S.!\. rt;(luirelllcnl5 n8..!l shonu by the 
tolerancc;; in Figure 2." The so-ealle,1 
" noise of ge neral cbara.' te r'· ror which II. 

sound llIeter is corn;clctl wus showlI 
diagrammatically in Figure 3. 

There are, unforlunatel y. certain ill ' 
tlividual applications where tbe sound 
being measured differs grea tly from lhe 
gcneral_noise of the A.S.A. standards, 

• 
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alltl di lTen' lIl I ) I "';; of ,.,olllul ·I(:'\ cl JllI'te r" 
III •• } not nOH. 1 l"".H' II ) IIlik" , III .~ lId, 

.-<.).(:,. the t lllC!'li llll of I,hil'll I1It;1(' r i .. 
rno,;; t lII'ad) lu-curak is IlInilll } ani­
d('mie IIIItI i ~ lin hie lo 1" 1,,1 t(l UIl" ar­
rauh·1! C01ldll8iollS "in. "I' th\, " l'IlilIl err.)r 
," ill uqll'lIti 1111011 the ,' ll an .. ' lcri!' lil;!! of 
the !'OUlHI. 1\11 rnicrophullcs of tlli.' I} IX' IO 

eO.llmon l, , • ..ell "ilh SOU I111·1t'\{'lulI'lf'n; 
t':\ hibit market! irreglllilritici' III till' 

rt''' IJOuse l' lIrvc abo ,'e 3000 ,,}-d es, and 
" ')111(' l } PC!! IIrc also irreg ular ill Ihe 10\\­
frc{IIIt.'IlI') rqrioll. The hes l p" Ot."(: ,lu rt:. 
tlwrdore , is 10 I~orrecl ror tJl(' !;e irregu. 
larilif's,1>O Ihal the readillg \Iill be t he 
~ame as tha t "hiell "ou lll IJoi' ol,tainell 
b) II IlworC li l"nll) perfl·i· t , hut pnwl,i. 
cal l) una ttainable, sound ·le \c l me ier 
Ihat i .. , onl' " hil' Ii follo" ed Ihl' design 
ohjecti\c curH'OI eXllell) . Tllis I'a n I~ 

done ,lIll'n Ihe rt' SpOIl~' o f the crlui,,­
tu(' l!l lllf'lIeh frerllle nC} lind Ihe anal,. .. i,; 
o f tlie SOulli1 Me 11"finit!'l) kilO" n. Tlli" 
n" luires the 1I>'l' of II ,'ulihrnh'll !;IOUlul · 
1, '\I' ll1Icll' r nnll an aualp'.cr. 

, It,il 'roplioue 1"(111 of ('our;;c II<' c;lli . 

lorall'd Ililh rt'i' I)Cet III frt'II""ne), tlius 
I'rfll'i tlin g II I 'un (' ShOll ing the H'SpOIlSC 

al a ll~ fn'IIUt' nc) Ihrou ghout i l s rllllj!C . 

, I'omplc te j·lIlibrati .. on t'O\(' ring the 

"hole s,lIIlld·lc 'cI meie r, indutlillg' tht· 
lIl inopllOllt'. , 'IUI he nht llined from till' 

1 I I 

i 

" ' \111101 · 11'1(· 1 IIIc t,' r IlIaIlHf:t<'tw',' r"t "" II", 
Bun';111 of Sluu,l arol;<. Tlli;; I'rol id,' .. [III' 

II l'oi' l' "illll11l " ;\111'11..110\,1,·.1 ::::,' ,.f IIII' "':' 11 ' " 
"i lil i l )' of his mdl' r IJltlln' II ~i "'11 fit· [ of 
.·(.ntiiliOIli; mill a I d"fi ll in' fr(,I(tw llI 'i,''' . III 
onler 10 111 :1 1..1 ' u...:' "f tilt' I'a lil,ralion it 

ill 1I;,, ·t.'&-ar) In 1..110" 11'"" tl ... {n"IlIl.' I ... il·" 
of !hc 1'(1111110\1" 11 1;; IIhid, ('olllprisc tl ... 
no ise h.: irle IIlell:mrcd . '!'11 t.'e(' tlllI ) I ... 
llt-h' rmillc ll \lilh lhc 14)111111 urla lp~c l· . 

f\nalp'.cn., likc solllld·It:\cI IiIc ters, tfo 
1]1)1 hale pcrfl' c ll ~ 8.1111)01.1. frc{pII'tl" ) 

dlarac lt'r iSl i'!8, 1"11 lite 1' lIriUlion i> II ... • 
ge llcrall) .. mull l'ompHI'('ll In tilORe of tht' 
$(:lund-Ic, cl ""· Ier. Il o"t' \'cr, for UI;(' II i1" 
it ;,al ibratcd @(lulUl·le \·t' l III(' IN, II ... 
nlllll}l'.cr .. IIIlIlltl .11..0 be nlli l,ra !c.l . Thi .. 

Cli n be dOli, ' b) 1111' IIHllwfal' llI rf' r , or 
Ii} the 118!' r , if he has 11 p:uo,1 IIlIdio_ 

frt"I'ICII{,) O8l'illutor availuble. 

SOUND · LEVEL METER 
CAliBRATION 

Fi g- lin' I ~ &hOl' & u 1) l' i1'1I1 ;;oun.! · I;'II·1 ~ 
IlId .' r 1:111'l1l'alil)lI 11 ;< s lIl' l'lil'll " .1 II.;, 

(: t' lIera l ((ju lio COIIIIII"') . Tilt" uPllf'r 
{' lIn e rt'l'r('8(' UI " Ihe o\er·all li"olls li,'al 
(r ... ·· fie l,1 "" " 1,01 1:-\' of Iht' 81)111111·11'\;,1 

lIi1'lI'r 111' (11'1{'(llIinc ,1 ill af'I'Ol'dilllf'{' "itlt 
tltt' \ .5. \ .1'111111111(11;<, lIi ll, lilt' \l cigh l . 

ing s" i ll'll "(' 1 al Ih" C I',-;;;i li.m . Thl' 
rcla li,'cl, 1'1I11)(, lh fr,'qlll· IIt·) rI ·" I"N.ln .... ' 
1 hrllugholl [ [hI ' 1I11'.lillll l' 11",1 10" .fr;·, 

.. " ..... ~"hl~"" h ... r~u.,,1 
Irn'I~"-.') ,I .... """",, ......... I ,I ... 
1; ...... 1 " .,lwI ' ;"'''I,.n)·' rol, 
I ... ,,,,,, ..... ;,.,.. I I " .. , .... '"'1. 
I~ ... N ..... ,,' I,.. 1,,,,,·,,,,,,1nl ",0;" 
~" I",, » I.,. ....... l •. 

OvtRAU TRU[ "(1..0 n'(QU[NCY IIt~$[ 
, 

, 
L 

11 /' 
L 

[/ , 
I 

;RANDO .. 1 

I , 
, 

Ua[C1RICAL fRtQUUltY Jl/t:!oPQHSt 

.. ~~~[%:~~i\1-!~M~~) 

i 
I 

, 

1'".1 In. t. •. T~ t' i,·,,1 I" · 
,·r,,:.; ,· : ... ,.,,_, i,·,,1 ;""t .'t.,,". 
Iri",,1 "n lilm'li"" "un '" 
("r '1'\ I't'! 1:.1'.11 s,. ,,,,,,I. ~ 

1.1'11'1 'I ,·t,·r. 

" ~ ,~ '" '000 "" 
, 
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0· 

tlO .I.. .. 0 
90· 

~ 1? 0· ~ 
~ ~ • • • ° • ° u u • RANDOM • 0 

90· 0 

-'0 -'0 6 00 '000 3000 'OPOO '000 3 000 '0000 
fRE.QUE.NCY CPS fR tOUE.NCY CPS 

,",,,; ! III( 1(,. T n.ielll Curve/! ~ I"., .. i"l! the n'· 
"I""' !>C "f avera!!,· Tn'g 759· 11 501111(1.1.(',,,1 
\ l pI"l"II Lo ..... "n, l ~ rt'a~ "i ng .1,,· rni"""I,II<Jllc " I 
'''ri .. ,,~ ,,,,:;I,'~' The '1 .. ,,10)1" rcspHUse whi"h 
n.rr.·'""", '" " illl lh t' .\.5. \. Stan, l nrd~ rq"'" 
~"'''l~ ,I", (."·r_al l. ·h;' r"cI."ri "l i" " ,&; ,, "' i ,,~ IIIMI 
lh.- ~""'Id "rri,.·~ "'1",,11) .. t 1111 u"gl ... ~ in II 

F,CUtl~ 17. Aet!ortl ,uS to I,he A,S.A. SI"",lImJ", 
II souuJ-tcvcl 1I ... 1.er ;$ Cll lil.rHlc,J f", rattdoou 
r' '''I''-''' ~''' U,,, )er t·,)1IJili",, ~ ,,' Il1're 11 11 of Ih" 
~o",,,1 rl'IIl'hl'8 the ",icrol,h ... ",' (rum Ihe hori . 
""" Iat « )UO) ,Iir"el i"" Ihe IIlon"1l CurrCl'I.;Ot1~ 
" '8) II'(' "1' 1' ti,~ llo lit .. nm, I" ", ",i" '''I,h""c " ~,I i, 
I,r,,' ;'''' itt " n],.,. I" "hlai .. 1"'\1," "l:l:l1rll(', ;,1 

,,'rli,',,1 1,1"",>. 

tIUCII{') rj'g:i'JIl~ I '; dlanwlt' riSlie .,f flu: 

l'iczo-cICt'lril; I } 1)(' o( mil 'mpllonc. The 
lower ("ur \'C6 reprcS(' nt lhe elec trical 
dlanwir ris liC6 of till" IlICh:r, t'xdusivc o f 
trw microphone. for the tl, rel! rlilTcrcrll 
\\cigIHing curves. These arc si milar to 
Ihf' ('une.; sho\\11 in Figure 2 ext'c pt for 
tlw lIlOllifi,'nlior1S "hieh arc Ill adt: to 
i·'I Inl'ICI.sa l(' for tl .e ,nicropl,oJlc c hHrac­

Inibt ici'!, Oln iOIl!'I), .ulrli liOll a l .tCOII.~ 1 i. 

"nl ,'urvl'S for the .\ ami n wcigh tings 
~i lll ihir 1.0 llml "hOlln for liI(' C ('a n I}I' 
I'lott!'d from ,iI('6/' ,I HI II , if desiN'tL h) 

m"N'I ,1 a I'pl~ illg I II!' diITcn.·'II" '~ IK'II\t:eu 

tl u- tl, ft,(, ,'un,'.., for the ('leNr ical ,' !ta r· 
Itd,·risti,·,. to the ;I('ow"ical C cun'I',u 

\Vit,h all mi('rtJphollc ('a librationil il 
;;Iulllid hc rCIII"IlI I)CI'C ,1 t.hat thi' r'·SI)(l ll i"l..' 
of ti ll" ,ni,·rupl.onc I ' a ries SOIll\:11 1,,,1 1\ it h 
,li n 'I'lion, PMlif'ular ly in;\ I'er l il'al phult'. 

Tht' ;wollb li,'a l " 'II' It· s hOI,n ill Fi gllrt· IS 
f"prCJ:,f' nls 11.t' r<Ln t/om rcslX'n8(' obla ine ,t 
It) ll\('rflging: t he t'll:1 rao:tcrisl i('i; IIwas-

111'(,,1 ill diff"l'('n I iUl f! lc!>, II ;; speci fied hy 
.h(' I\ .S. \, Bureau ofS lan,l :ml s(·a lihl'a · 
tim.s, IInll'!';; the ('1I~ln ,rn.: r ",p,'cifics oilIe r · 

.. II ..... .. of ~'.n.I ... j. r . ....... " ...... "0 I'~"""'~ 1O ....... f 
, ......... ,,"" •• ,t." ,".~ .c .... , ..... i" ... 'r. lI ~n"" • "" .... " 
•· •• ,I .... '~~, W< ... '~'ndi,,~ 'Q ,h. "I"OCO' . .... . C in ~·'IU •• 15 
.. ,II .... ,n ••• ',,1. TI,~ n",~.",~..." .""",,,ee ,ho:; ..... ,.,.,., 
(,'".')".n.) ~h ••• ~, •• ,,,, ... , .ht> ..... '" FiJI'''' 15. 10", , .... 
,/,J1"'..,..... .. I,..'"..,n 'he ... rl .. , .. <~1 r .. "e<' ro .......... ,t. .... 
(""."It,1 . "".'-' ''''','~ .<..,,, ... ,'~ "r tali". 'he ,/,·ff,.,."'" .... 
,,",'M""" 'he M.i." ,,"j ... ,i,·c ,..",' .. in 1"""", 2. 

hi" h frC<'I ""ntll.s, 

II i;;c. Hn ' g,· n. ·rll t! ) l11atl ,: a l Ihl' l;fH'alle J 

1)00 angle Qf incidcno:.'C (1R rtl ,h'grce;; is 
s traighl do" " 10"1Irll lilt' lOp of the 
Illicrophone) . I' hid. corrcsp("Ifls h) II 

snUll(1 arri" i,,;! 11 1 lhe m icrophone in a 
horizonllli dirCt· liOIi . The llIieropllOllcS 
aN' lIorrnnil ) lI i1Cd ill Ihis I>osilion, but 
II ml('r prM'lit'a l ':OIl!lilions, as 11 rC;;lI l t 

(' itl li' I' of I II(' size of thi' SOlln,1 sour\ 'e or 
Ih(' prcS(' lIet: of ctJ lI ;;i dc rahlc rc ilf'l' lc ,1 

!OOI.nJ . IIlud. of 11)1' SOI lIld rcad !!'s Illc 
m il'rupholl" a l HII!! I,'!' n thcr than 90~. 

Thi~ i .~ Ihe renson fm' thc .\ ,5.1\.'8 lI\'cr­
agin g I"'o,:edm.·. 

Figun' 1(, ~ h o\\)j tll1' r('SI'l,I Ilst' 1)£ II 
Iy pil'nl 'l'YI'I; j;)t}. B Sound · Level \I elt' r 

to SOIlI1lI" reat' hing the lIli'Tophonc rrom 
d ifferCllt ,li r.·,' t ;oIlS, All soullll -levl' l me· 
t,' rs II!'i ll g !'o..('l1ltc,1 I\lm -. 1 irect inl,al II,il' ro­

I'hmll's \\; I! 1o;l\ c Ihis gC llcrn l 1:-1'(' or 
,'hanu' t,t' I'i!' I;". '1'11( ' response.' of 511(,11 

lIIi1Tl1l'hOIl I.'S is ~c llc ra ll y s~ mIHc Lr;t'(11 
arOUlHl1I lerti,'al axi;;. III or(I" ,' Lo make 

lloCa l UK' of a " 1I1 ihration ,'Uri C, I"crefon' _ 
the ~1II 1,dc a l "h il'h 11l1' I;al ibralion \\' ; 11; 

I"n.le "hol,I,I I.II' \.. 111)11". Figurc 17sIIO\\ s 
t Ill' 9(\0 rc!'pon!<C of II '\'\ 1''': 759· B SOl,lIll • 
1..,('\'1.'1 \I c ler lI1 i(' rol'1.0llC in b' rms of tll1' 

n Ul1lo lll r"l'pon~. This !'l.n e is I) "iral 
l)f thi s IHlrt;eul (lr ty pc of IIlc h' r a nd IIH') 
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\". lU.~.'d f()r ill l additional ("orrl'cllOli 
"ill'l'e IIII' lI .... r i;: cerlain thul till' 6 1)111111 

;h all (e8l'hlllg the mit.:rophOlw in a Iwr; · 
zonl81 dir('t'lion. Th.is applies on1) "hell 
the IlIkrophonc is placctl III the same 
horizun tal l('\e1l1s the sound source I1IHI 
IlIll 8 l11'rolilidill g~ afC subs tantiall y nOIl ­

reflectlng. 80 lhal onl) direc t !'ound is 
reaching the meter. 

Caulioll: It is oln' ;uu5 ,from Figurc 
If) that so-called non-direl' liona l mi ­
('fophoncs ha\"(,: Ullu,oual !<O? IISili v il) 10 
high rreqllen(:it'~ al the zero dcj,.'Te<' 
angle. WI~n mcasuring i'ollud .. in\-olving 
Slrnng 11i gh.freq ue nc ) co mpo ne nt !', 
therefore. care 8111)ulll he lal.CII that I ILI' 
f'ou nd st rikes the microphone at lin anglt· 
flf 'l5° or grea ter, ill order 10 avoid 
undue influent:(' of these hi gu.fr<,quc nc) 
componellts on the tOLaI n'Mlillg. Tbis 
is ordi narii) takeu care of automatically. 
since Ihe microphone is norma ll } lI."Cd 
at or ncar Ihe 90" Ilnglr - Ihal i ~. ili1l ... 
0 11 toward lhe 6Qur('e. 

Sounds reaching the micro l'llIlIIc II ~ 

n'f1ertion from surro unding objel'l l! "ill 
arril'e a t angles o tht' r l imB 90". So long 
liS Ihi l4 rt'prcsen ll' a rallflolll (11S lribu tlon, 
tlw pnll~I'S of a"eraging u!"4"d ill fll lihru t · 
illl!: LllI' mierophone will tend to ('al1('('1 
!'fron. 111)"(, I'cr. if by rul~' chan.,.- SOIllf' 
har.1 !'urfacc direCII} al.tO\c Ihe min.)­
pllOnf' n-f1ccLs or foc uses Ihc high (n." 

qll{'ncies dOllll"ard onl n the lI1ilTO' 
phnne. ~rioul! crron; lila) r('sull. Til ... 
f"'lfII!ibil it ~ of 1'1'ror ('au he j, limin ll lt '.1 h) 
l'I)\C rill!! ", .. d l surfac('l!. if 1'1'1.'8(' 111 , ,.j Ill 

f" It . ca rpeti ng. (lr ollhcr !lb~rl)t'n' "III' 
lerill i. Sillt .. 't' 0111) high ffel ]llcncies Arc 
in\ 01\ ('d. il is a rclatiw: l ~ simplc Illlllll'r 
to ab;;.orb Illem. 

II i.s al~ PQssible. in i'1)Ccial i7J,.1 a pl'Ii . 
ca liolll; "here s Irong high-(J'{'llul'n.'} 
compQIH' nlf' aN' prest'lIl and " lit'''' 

f'{llIalit ) ofrespoll l.iC in all dirt'etions in a 
horizonlal plune i", nOI nCl'ClOSary. to 11 :0(' 
Ihe microphone a l the zero degree angl .. 

that is. aimed aL the 80und soun.:(· 
and thus Qhl.ain a l."4:rlaill amounl "f 
~lireClivity. A special calibration is necc,;· 
t;ar) for lhis work, hOWlH'er, since lhe 
variations in micropho ne rcspo nse as the 
;r.cro-llegree lingle is upproacl ,cd are s u!­
Ikic ntly large t.O make predicliolJ of Ihe 
:rem-degree response 011 the basis of Ih(' 
rando m or 90° response of doub.!ul 
\'3I ue. Figure 16 repreRnls the average 
of a Dumber of microphollcs. In an} 
indi\Ti,.Jual microphone Ihe s pread be­
tween the :r.erQ-l legrce and random re -
1}l1I18e cur\'es will vary e nough 80 Iha I tllc 
errors involved i ll npply iug these a\'­
erage curves would probably be as large 
as tha i c.a U!i4'.t b} hi gh-frequency reflec­
tions " 'heu using lhe microphone in the 
u,.ual 90" position. 

USING THE CALIBRATED 
SDUND·LEVEL METER 

\\ 1",11 the ,'ulihrakll sound-Icve l mcter 
I,. used with lIll ilnaly;r,.e r, eorrec tio ll (or 
Ihfl Inil:rophtJIlf' dlarach~ris tic is rein ­
Ij veiy simpl ... The noil'(' lIIeaSUJ'{' III(' nt 
a mi anal ysis ;;111)11111 lit· lIIa.\(' in til(' usual 
manner. If an) of lile ilU l}()rl ant 80111111 
cOII'l:H'ltIr nti! 04,.'Cllr fit freqllcnciet; al 

"hieh lhe SOUilii meter de\'iales apprc· 
dablr frolll the design object;,c Cllf\'f' 
(Ihat i,., the aCOI""tiGull'uf\c C in Flgurt, 
15 dcvia tes subs lullt i«lI) (rOI11 a s lru;:;llt 
l ill~ ) • .'iui la]'Ie t.'orrcCliolll\ n Ul be 11I 811e. 

For ins IHnet'. IISSIHlle II !ioOulId cOIl 5 i ;; t ~ 

1I1111~ 1 c ntire ly of 11 I'< l rong "ompolwill 

al ~OOO eyries. From Figure 15 ,,'c 611ft' 
Lhlit Ihe mcter is 3 ~H, toO ""' n:;. ili-I'l' II I 
Ihis fN'(lllene}. :tIltl fr.lm Fi gllfC. II:S " .. 
find thaI Ihe u,ullp..t' r is .!1 db 10" ;n 
~n"ili\' i.~ al this frertllellcy, Tbu,. If., 

kno" Ihat ollr rt'lII tinl! is 2.5 (I ], 100 high. 
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CYCL['S PER SECONO 

RANGE • C o , 

Flta HF. I fl. T n,kllt rellll<II'>Ie eun.· ... f'l'n·1( i6(j. ,\ Soun,j '""If'!. .. r. ,\ cati hrllli<)n tor I h i~ 1)1'" "I lly 
I,,· III"tie ,,"~ily by ""yu" r lu .. ing /I ~U li~ rllcl "ry lI "di".rr~ I'H!"' ·) ........,illalor .... tI \' II"\l IIII' -I Ubo: 
,"hmder or h Ll wr ill. I;,· .. . i,,!! ,Ic, ie.-. \ 11 tlHlt iii uf'('eM.llr) i" lu mainl .. ;" II oon~ l a"l 'Uh llgl' 10 1 lbe 
inl'UI of the "naly",:,. I""~ the o.!ICilllllQr 10 " ... ;"",. rr~'lIc"('ieo! lhroul;;looII' the ntl!;" .nd II I cllcl .. 

(~"I" .. ncy ,"'". tt ... II nuI Y7.,· .. 10 e:""1'1 ",.,,,,,",,~ III,d .. • .. d ,10" i.u lical;,,!! ruder. 

Fur ('OlI1pl('x iOO IIIJ(ls the Jlrot~(III rt! is 

~In.e\\ hat longl'r. lJu l nOI j'ollJpli"lIled. 
Euch component fa lling a t a fn'q ll" IIfY 
\\her,' the rnelt'r calii.Jrlltioll silo" " 1111 
apprecia ble irregu laril) shonld t hell IJe 
,'orn"' leu as drlwriheli a llO\t'. CllrreJ 'liun 
Il ill tlwn be 

lii. "'" 10 I')gu, ~. ( I ) 
.\ 

,I here S~ i~ th.· " UIII of t h l ' ~ ' I lian's !lf the 

rdaliH: sonll li pressun'& of Ihe "01111.10' 
nt' nl!!, including tho~ rorn'(:tl.lf.I, 1111(1 SI 
is Ihe 11 11111 of II ... slIIlM'·" ,If 1.1 ", n'llItil't' 
sound prCSSun'S uf t I ... "onlponc nl" flejor/' 
l.'f.lrrI'Clioll. 

In gt'lIera!. 1111 ('OIllI"OIWlIl s lo\l (' r Ihull 
IO( ( o f Ih..-- 10lU ies t nla) be IICglC1'1c,1 in 
('OlIIpuling S~ ItIHI $1. 1I 0llc le r. il is 
illllJOrt:lnt IIHlI the sa llie l.'OIilIJOIW lIl s u.,. 
u-.ell in l:olII l'ulin g hot ll " 111111 $1. 

Heiali l C -SOulHI pre&Sun;s mit) III' rt'flli 
d ire/' II} frOIll Lh., per ... ·n lfl ~ .. c scale uf Ihe 
T,'PE i60·i\ /\nalyzcr . \\ h"11 '1 iii 
I;Ulallcr Ihun SI Ih,' J'urn·. ,tion 'Ii ll be 

SHIPMENT 

Iwgltlin', "i ll re II .... aduoJ l>Uuml ICH·I 
"ill he !o\ler Ihan Lh;' measured souilli 
le\l'l. Thi& correction slluulu be a pplieu 
10 Lilt' sotllul ·lcl'c l IIw tl' r readin g 1.1 11 Ihe 
"arlicu lar sound only.t~ 

II is alse) l)O@siblc,ofcour,;e, hy lIlea lL,; 
o f Ihe a llltl }zcr to JiICIlSIIr': Iht' II ltsoluli' 
a mplilude of each t'ompOllent indivillu . 
11 11) ill lerms Qf decibels, N iller l a ll Qf 
these fi gllreslu relatiH': powerru Lios, .. d,1 
thcm lugdbc r It lld ,'Oll lerl thl' Slllll Ita\'l., 
to decib.-I,,; alld the IUl;;\H;r ,.hould 1.11' 
Ihe same. Tht: first procedul't' olltlill~ 'd 

a l}t)l c is ~c llc rull) morl' al'cura te, ho .. • 
c-\er, !linN- it aulomati('a ll r ineh"ll's 
IIIUII) 10\\ ·a rnplilll llt' J:omlx JIICII1S or 
rundoUl noi 1ll' " 'hii'll ma y nOL sho\l up ill 
uo anal)tli!l, LUi IIhieh , \lh .. 11 lHhlcd to· 
ge t her, lila y COliS Ii Illle a measurable pari 
of the 10 lal SOllnd e rll'r~y. II I,. 1I1~{) 

,"oil ll"lI llIll Si lllpll 'r, r"II'liring le8s Clilt-u­
IlI li ... lI . - II. II. & .fI"I' 

(To fie I'UII /; 1111",,1) 

" 1'1,;' ' ''.Y I... ",.,j ,j;,,,,,oI, r ..... " " .. I;~,..,...I Ito,lo" 

·1.w" I .. '_ ..... "",,,.;; .............. ,;,,. 

OVERDUE ? 
TIlt' high (or IU\l ) point ill eflil'i,' nt 

cx pedi ling is rea,' lwd ,,11"11 I he CIIS10llll"r 
r ca lls to chicle UII about Ili lc (Iclive r) 

Lefom \Ie recei \ c the Ortlcr, A clOS(: 
second is Ihe ,'oillplailil about ,Icli\c r} 

\lhclIsllipmenl huslJt'l'n Ili ad" ~UlII" lillie 
c urlier, and i ll \t~s l igatio l1 shull s tha t the 
mlrlo!I'illl has ulrcad} l./Cc lI rl'l't:! " 'r l. UQth 
of thclIf" t hill&'S huppert , ali(I more fre· 

) EXPERIMENTER 
IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



, GENERAL RADIO 8 

qucIIII} than Si'C/ll~ rcusolluble. ('\'I'U ill 

liar 1;1111". 

Transportation S)S It'III ~ an'Il\I'r\,I;\c,L 

but the) art' doing a litH' jub. uml .Ida}s 
aI',' IISIH! II) negligible. P(-r:;ullt lt'l and 
fUl'ililic,; in <'H'r) plul1l arc CUrl'} ing II 

uHIt'h Iw tl\· ier Il)/td than in normal titlll'!'. 

Errurs lind mix.llps art: bou ml 10 (we u .. . 
1111\ \\.,'11 ;t ll hUH' It'~ trouble if I\<' 111111..,· 
sure Ihul "e'f(' righ t hcforc lOt! !:i(!lJUI.!, . 

All inquir) alJO!!l 11 s hil'tlH'tll tha i 

has :lln'lId) (..cCIl rc(.'t:ilnJ \,u,lIt'.i:j '''.H 
unl) }our time ,lIId our,. hili IIial of tlw 
tran,;portatioll I'ompany liS \\dl, 1..10.: ­
j'UUi>e thl!) trlln~ Ihe Ihillg fWIII "hipl"' 1' 
to consignee. unl} 10 find thai il "n,:; 
,1c!iH'rj,.1 SOli it' llays t'lirlicr. 

.\\ lilt' risk of !.ci llg (·aught Io ~ ollr 
OI' IL 1" ll ll'li'- I'" in tilt" ~" lllt' Ilnwlit,;,!; Ill' 

tl.-plun' in ullll"r~, Ilt,·t! lil- t, hi ~!lggc" l a 

('flU pit· of rull'" fUI' lilt' IHlr:ll'i'I,d I"" Iwd i \t'r, 

1. Ik I'un' .Ilt, " ... rr ha,. :wtullll) Itt'I' 1I 

(J rdcrnl lllHI Ihe vnlt'r tIlTO·pll'll. \,.:1 

t'orullar~ 101 Iii". j( i.·s a rq.uir julJ ) vu 'n' 
.-I1!I ~ i .. g, lJt; s u rl' ."011 .... ·11. II", .111' Ibn"':.;"t·,1 
ill ,; 'rIlI1lCII' . 

2. If " l. iplII"n ' i~ O\I'I'dlU', dw.·J,. Ililll 

)ullr ",· .,:\·ilin:; ll.-parltl l\·n' 1 .. ,,1 Ililll II .. • 

Hililiiall' II",.-r ill }our pllili' hi 1M..' ~lIn' 

. hal tile "h ipllIcnl Ita ;:; nOI III;CIl reet·in·,I. 

Follol\i llg Ih,· .... rllll'lI I\ill 5;1,,· It I". "f 
Icl~' l'llOnc ('ails anJ a lui of tim.', 11,,11. 
ur,' \'u illalll,' ill \Iar I ill"'. 

II. II. 1.),\1\ 1-:" 

SERVICE AND MAINTENANCE NOTE S 
.IN THE PAST FEW MONTHS, 
Sen il' t, ami l'IiainlcnllllCe NOh'a, nul 
pro· ... iousl) availuhle , Itale III'CII 1)I" ' liHrf'11 

for til,' fol lol\ing ills trum(:nts; 

' /:\"/1(' Descripliull 
561- 1) \7m·uIII1I ·'!'u l ... Bri.l gf' 
583 ·A OUl pUI PO\\eri\idl'r 
614· C Selcc ti lc Amplificr 
ldfi C ,"'<I D lIf'it'I,t1.i)l1C FrctlIlI'IIC~ 

617- C 
667-1\ 
676-A 
690- (; 
691 - C 
692 U 
693- 11 
69-1- C 
698 A 
714- A 
716Al~B 

f., t('lt·r 

Inll.T IJolalioll OSt'ill alur 
1nJuclantt llrillge 
50- K,' Quarl:.'. Pin II' 
Pit,zQ· J.::le..:lric O;wi[[lI[nr 

Temperalure-Con trul L lIi[ 
i\ 1 ull i I'i hra [or,. 
S) llerOIlOIllC [e r 

COlilrol Paud 
DlIpi(',x J\t 1I11il ibralM 
Amplili!'r 

Cupacilance Britl ge 

i2:\ '\. It C.'( 0 VanlulII.Tullt' I,'url.. 
i27 \ VacullrIl-'I'u l)(' V~IItIIll'Io'r 
i2lJ \ \legohnunclcr -. 

75i A L· lI .FOs"illutur 
i6tJ ,\ Sllllllrc -W a \ C (;1'111'1'11 ["r 

itO;; \ Sla lldartl·Si gnul CI'II<'ralor 

11I 3 A llf'al.Frcq ue ll\·} O",'illnlur 
CuSluUle l'); II 110 rf'IIUcEh'll Ihc Sen in: 

ami f\ l ai n ll'nan.'{" No lI's for IhcfiC in"lrll' 

IIIt'nl s in prc\ iOlls applil'lllilms hall' al. 

r,·a.l) rCI·cII C.l tupics. llul\c\cr, if t'l[lIi l" 
llIenl ill Ihi" li!'i l auJ ill our lalc~[ ..:11111· 

log IHi s llCcn~ pmdHli'Cti ~ilH';' J :lIl ll tlr~. 
[9,12,a n,1 Ihe Nu ll's arc no' ill )('W · lil ,·s. 
I'''picil lIi ll he lII ailetl 1111011 rl't't'i pt ,) f 
1I1e I y pt' and !<i' riallllllllj,,'rs, 

If the J.,intler origilwll ) s upplie-tl I,ill 

nOI iltt:ollllllodal,' Ihe a,ldilioll:l1 pag'·;;. 
lUl Ulhc " "i ll 1.11; fiC ul "I'"n rl'quo'SI I" Ill\' 
Sen i,'c Ot' part 111t'1I1. 
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