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THE NOISE PRIMER 
PA RT III 

THE DECIBEL-WHAT IS IT? 

.IN SOUND MEASUREMENTS 
the results are c;\: pressed in decibels. T he 
higher the n umber of decibels, the louder 
Ihe sou nd. Zero d('(;iLels represent 
roughl y the weakest sound wh ich can he 
heard by a person" ilh very good hearing. 
In practi ('a l noise measure ments an yt hing 

below 24 decihe ls can ge nerally be considered so nearly illaudible as to 
be of no impor tance . In Iacl. except in ullllsually quie t locations, noises 
below 40 decibels may generally be disregarded . 

From the s iridly technical standpoi nt, a give n numher of decibels 
re present s a r a lio, since the decibel is a logarithmic unil. In terms of 
60und pressure the fo r
mul a is 

£, 
(Ib - 20 10" 10.:'- ( I) 

e £\ 
where El and £2 fcprl'. 
sent the two SOllnd 
pressures being COIll

pared } This applics 
only under condit ions 
" 'here the power is 
strictly proporLional to 
the S(luare of the prcs
sure, ,. hich is t:;c llcrally 

<Th •• ,. the u noe {ormula tha . " 
Doe.! in ele.:"i •• l "'''nm''ni~. , ion. 
'0 ..... "!"".e '''-0 ,,,lu, .. 01><'"''' ' 
• •• he u me imp«luo~ le,-d •. 

FIGU K £ 4. Calihrating a 
TYPE 759- 0 So"nd-I"""eI 
Meter in the General Il udio 
8l3utlurdi :.;ins laoora tory. 
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true for sound measurements in air. 
In sound measurements (I{"eillels rep

r(,sc nt not merely I'alio;<, bUI allsolule 
levels, since a standard re ference level 
has been agreed upon. This leve l is 0.002 
dynes PCI' sq uare centimeter at 1000 
cycles." Thi s reference [c \,cI is appro)(
imR leiy 16 db below the average thrC!i.h
old of hearing. 8 

00 Not Add Decibels 

add two sound Ic \'cls toge ther by ordi 
nary addition . Sounds of a general and 
complex nature mid approxi mnt.cly as 
the re lati ve SQUill! power invol\·cd. TIHIt 
is, 111'0 sounds of equ al I)() \\'cr, when 
added toge ther, produce twice the power, 
which is V2 limes (no t twice) the sound 
press lire . 

Ti le Equation (1) for .Icci bcls ex
p" csscd in terms of souml press ure rep
resent s a s rlCcial case which is valid only 
because, under conditions generally en
countered, the air hilS a const:lnt im_ 
pedance. The more func!muClllal equa
tion is expresse41 41 irec Lly in lerllls of 
p<:m cr and is 

(2) 

Since the deci be l is essen Lially a log
arithm , lldrli tion of decibels produces 
multiplica tion of sound pressures. For 
ins tance, increasing any soulld level by 
6 decibels is equi va lclI l 10 doubling the 
l'Ound pressure. Do not try, therefore, to 

'Soun"_k ~~l ,n~ ... "';""01'110",," , .. po"d 10 ... "ml p<~._ where P I and P2 nrc the sound l)()" crs 
.~"'. tJ.OOO2 d~ .... pe' oqu"c ".,",i",.,., ;, ' he ",. e,i •• 1 '&to S,~;"M". Mo"',O"'U7 •• "d Cordi"e,. " 1\"",,10. of 
.q"i~.I.", of It} - IO w .... I"" 0<1"" • .,.",i",.,., ••• • ,-.i(,etl ,he \\'o.ld', hi, n •• ,i"1 T .. ",'· Jou .... 1 ~f 'he A"",,,,ic.1 
in ,h. Antt,i~u Su .. ,I. ,,,. A"".:;.'~'n lIull.,;" 7.2 1.3- Socio'y of Am.' ..... Vol. X I I. No.2. p • • o. 291-301.(I.,'oM<, 

"""O'O',"","">O;';,"~,"~~CCr:OC"';-,",~""C'~',-Copyrigh t, 19 13. GCII.r.1 li ad,,, Coml"'''Y. C"m"r,d~~" M" .... U.S.A. 

F IG URI> 5. ErrQr il1lroo" .. ,·" i" I!<)",,,j tneagunlll'e"l.s I,y haekgrou"d ""ise (from L. E. Pae k ard. ,"'""" 

"Ba"i.:!,:roLl no Noise Correc lioll8 ill lhe 'l .. aeurClIlenl of " lachi" .. Noii!e," Gelleral Badio £..Tf>er
;",,,,,{er. Vul. X II , 1'1" 6, 7, Dtoc .• 1937). 
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iuvohcd .7 Tile 8lundanl 7.c ro reference 
ICH I in terms of 1)OIIer is approximately 
10- 11 l\lIlt .. IIIl' f >'( Iuare ,'c l1l;nWlcr al 

1000 f') d "". 
\ "lilll' r ule . luguritlllll III IJlc . or, Blore 

CU II I 1:11;(' 1111 ). a d('eil.Jel table (ohtainablc 
0 11 re lplt'Sl to the Gene ral Badio COlli 

pany) is act'ordingly nccessnry for 
all ,ling logc Li1 t' r suuml Ic\cL~ c"" prc8sc(1 
ill .Iecil.,els. 

\ 88 11 '''HIIIIl'lc, R;;;; IIIUC It sound o f 50 
llccibcl", ;'1 to be added to olle of 53 
llc(·ihcls. Looking in tile decibel tllble, 
lIe hlltl tha t Ille firs t nprese nts a rei
a ti H~ I)()\\cr ratio of 105, I.hilc t he sec
oml rcprc,;enl8 a rclalil c 1)OIIer ratio of 
2 X 10 ·, Adding thc;;e LOge lher, ,"e get 
a total of 3 X IOJ, II hich is equivalent 
10 5 1.8 dCl'ibcls. 

A simpl(' re lution to I"Cme mbe r is that 
douhling the sound pouc r is aboLlt cqunl 
to an ill('rcase of 3 decibels, so Ihat." hell 
t't lual sound le\els are alldell loge iller, 
rcgardleS>. of tlle ir actual va lue. the reo 
.. tlilillg Il'H'1 is 3 dCf' i.('e1s hight'r t han 
that of the origi nals , Thu~, 10 db + 
10 Jb - I:~ (lb, e lc, J f )011 nlltl to a firs t 
sound II second II hich is 10 db lower in 
I\l\el ( l / JO I>o" er) Ihe reslliling level is 
11, 111(, higher than lue first SOllnd alolw, 
" I.id . is II negligiblc iut'rcase fnr 1110.;1 
purWbt:t>,-

Backtround Noise 
Ollt' o f Ihe 111OS 1 fre1lw' 1II 3pplil 'll tiul1::' 

ill, ol,ing till' addilion or sublrnt' liOIl of 
!OHlind I." l'ls i~ I he eorre..;1 iun of rcadi ng!! 

I hi. ,. ,t ..... ~," ",.,,10 ...... ,. "r ,I .. rt .. ', rk~1 ,'",e .• ,,,1 ,h~ 
(,..-"",1. i. ,I .. · •• "'" •• , .. ~, ,, 1';" 1, awl, ... in ... " ... , , .. .. ,. 
""",~' .. i,.". I .. "I,I~", .... I.",~ ..."" lu" ;" " .".11) • ,,,1111· 
.. all h, • l>\JO-"I"" ." ... 

~, I" .. ,. 'P' i .. " ,,, ,I" ... "" IJ I", .. I.", ,I,~ , .. " "",,,,,I. ~ <'" 
"r ", •• l •• II, ,hlf .... ,,' rio .... , ..... '1'1" ... ,II I ••• I.~,,,.,.r. t ill • 
I ..... ",,-1 •. 

/ " _" Itl:'! 6. " "/ali"" 1."'"1''''' 1"".1,, ...... I ~,(· I . 
( .. ,," .' \ "' .... i,·IIII !;h",lhrJ (or '\ni.~ \I ,',,""r,.. 
""'11 ' ." \",,'ril'II" SIIIIId"r,l. \ ~"~'ill l ;"" It"l. 

I ... i" I.:!. I .:! III I:!. 

3 EXPERIMENTER 

for backgro und noi..t:. Ordinarily, of 
course, sound meas urements should 00 
Illude undcr l'Olldilioll6 \I!t('re Lite back· 
grounJ noise lelt·1 i6 ncgligible - Ihat is, 
al leas t 10 dh helO\I the leve l being 
measured. HOI,e\er , thi ll is not always 
I){);;sible, and IIIe curl e ~ IIo"" ill Figure 
.> is cO'H c uient ill I hose Cil8CS. The hori· 
:wl1 l al scale uf Ihid clearl represents tlte 
tli lTerencc in sound·meler reading wilh 
ami without the machine under lest in 
operation. The ' er Lical scale represents 
ti le numl.it:r of db 10 be suhtracled from 
tLte lotal rt'atLing (machine plw; back· 
grol1nd noise) to obillin the noise leve l 
ge ncra ted L) the mach ine alone. 

loudnes s 
It is generally aMumed that t he reo 

t;ponsc of the ear to varia tions in sowld 
iuten: it} j" logarithmic, hilt this is not 
s trit,tlr Irue. Figure 6 rc prescnls the ae· 
lual ri' la tionship IlCt"CC Il the loudness 
as cs timaled h) a larb'e number of ob· 
scn ers and lomlllt' ,.s 11·lel. Thi ... clln c 
shows loud lies;; in L. U. (Loudness 
UllilS) ploll.t'J \er~II 01 IU\l\lm'Sd ll'vf'1 in 
phons ,9 Louducs" Ic\ c l ill pholls ill equiv. 
alent for mos t prat" it'nl purposes 10 

+ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ,~ 

LOUON~ lrvtl. 'N P>'OI". 
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GENERAL RADIO 4 

sound I(',e l as measured It) a SOllnd
lev.-. I mcter. assuming that the meter hils 
exact l} .he correct rrequency response 
for IIII' particular Ic\c l he ing mellsure.! . 

'II ""'''1,1,,1 •• ohle of ,I", (""~I;"" 1'10" .. 1 l~ h,,, •• (> If 
,iv, .. in .bo A~I"""" 5 •• ",1 .. ,1. I" .. N....., ' lu.",.",., ... 
.... S.A. lI ulle, ' .. 7.2~.2-1'H2. T h" ;nf""mukHIl. b .... 1 "r"'" 
'he ''0" .. hJ ~·I. 'd .... "d ~h'noo";" 11",0.,'0[,..,193] •• ,.". 

PART 

or ,he Journal .. r ..... A"""OIie&1 Socle., . .... "'''''.d 10 10 .. 
_110 i. Nn.e I. 

In the .. ,yo ... uo.<t"JIII"., ........ \0.001_ 1 ••• 1 in ph" ... .. 
-.. ... ,ed by .dj""'n. 0 IO(M)...r:,d. ,_ touaetl,. t.bo ... _ 
""'d_ .. heard b, ,he ••••• ,he t>Oioe bei". mu ... red • 
..... • b.en ...... u.;n •• he in'et\Oitr J.he. II)QO""HIe ,_ •• 
•• th • _ ......... , _ ..... l..oud_ lenl ... 01 ..... no! J.,.d 
.,.,....,,_J <"".,1,. ,hu.""", on', lOr 100000,-do '00_. 

A,. , ... ..,.;.,.1 ... 11 ..... ..,.. .... -In.1 ....... ... be,. tloe .... _ 
won. _reo,,,,,,d.,,. ,,-, <"""1, 10 I"" 1e~~J "";n. n"'u ... ~l 
.. yoW, pro~,d .. roodill " ",,-Iy oppro .. o, .. Jo. loud...,.. 
1e~.1 in ,.bon •. I'ho .... n.l loucl",,,. II"," • ..., .. Iclon, "oed in 
"'o<:l,;oo.y ........ ,«<>I,Ie" .. , h," ,10 l,oy~ .. ' ''oc or"I;" .. ;"n in 
"h ,.io'oli~.r . ",1 p.yeh" .... ,-.' ... -..1. 

I V 

HOW TO USE A SOUND-LEVEL METER 

Operatinl Instructions 
\I unufa{'tll rcrs hale IriC11 to mul..c 

lIOund -lc\'cI mc lers as ~ implc It) 0 l.wrult' 
u~ po",si blc, Tht' im;lru(, tion !!lu!C lii CO\· 

!'ring I he ue illal mechanics of op,"ralin g: 
C"lIcral Ha,lio Com pau) 's 'I"I'E 7f19·A 
and '('H'E iS9-B ills irullll'n ill IIrc 
1I101llilcii in the COH:rs. For I hose "Ito 

llIar be IUlaccl"uinl ed "ilb Ihe in5trll ' 
"Wilts, ho" cW' r, t ht' (0110\\ iug tUa)" \", 
or inte rest . 

A starulurd sounJ · le\C1 meie r ha~. 

aside from \' ar;ou;\ minor ('ontrols, thrl'c 
main con trols and indicators which an~ 
IIsNI in IIIking the reluling:s. The firSI o f 
these is a knob gcnt.'rally mar!.i,.1 
" Weighting" arul pro\i(ling dwice oj 

allY or tlm't.' frequenc) char · 
actl'r;lHies shol'" in Figure 2 
o f las t month's article. 'I'll(' .... 
second is 1I !.lIob geut!rall) 
marke,1 " Dceil ll' lii," \\ "ich 
shift s tht! 8ClIsitivil y of tlli' 
iU5trwnt nl in s tcps of 10 db , 
The third is 1111 jndicatiug 
IItc t.cr calibratcd o\er a ran j:,"C 
of apl'roxirmllely 16 db, whil'h 
in effec t interpolates 1 )(' 1\\(~en 

the rctHlings of the tle('iht'l~ 

control. In opera l ion the reaJ· 
ing of the me tcr is alldc(1 10 
that o f Ihe (lccibcls control. 

Other l"ontrols nrc b<ellcra lly 
provid~' ll for d.eckillg the 1'3 1· 

ibration, dlllll gi llg the nle l('r 
speed, cit·. 

Test Code 
The AIlIl"rinlll Ins titule of 

Elec lri"111 Engin('Cfs h a~ formtl · 

FItJ l"u: 7. Pand Vie ... (>1 tbe 
Genernl II u.lio '1', .,t: 759. A So"",J. 

I.."d \I cier. 
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latcd a test code covering certain stand· 
ard me tholls of proc-edu re parli,' ularly 
"' 1' 11 ada pted to the measurement of 
noises made by deetricll lma,·hi nery. The 
,·otle is b) no mcans eomplelc alu l conSt;
( Iue lltl ~ docs not apply in all ("ases. 
but it docs forfU a basis (or lIIore 
;;;pt!cia li7.e (1 co<fes applying 10 indi vidual 
applications.'u In particular, it specific!; 
;;; Iandarrl test di stances \\hich can ge n
erally be followed in almost all case!;. 
Thc Slandard test distances are 6 inciles, 
1 root, and 3 feel. T he distance should 
he measured beh\een the lIearesl mlljor 
surface of the machine under test alHl 
the microphone. When the micropholle 
is rnountell cia&: to or on the sound
level meter cal!(:, Ihal end of Ihe ca;;e 
should face the soullll sou.rc:o'. 

Microphone Placement 
nemcmber tbat the sound·lcvel meter 

IIwasure;; soullIl press ure lit the micro_ 
phollc, and that the sounJ pressure va
ries throughout a normal room and 
arou nd a machine or other souml source. 
"Iierophone plarclllent. i .~ prohably the 
1\10:;1 lllll)Qrlant olX'ratioll in the noise 
rneasure ment procerlurc ami about the 
only " trick'· thut has to be IIHlll lercd !Jy 
the beginner. 

'OA 1.1': . • :. T .. , C .. d" r.". """"'" '' N ..... Mu"""",.n •• 
I .I.E..:. 11"11<",, N ... 520. M .,~b. 19]9. ""bH. b".1 b, 
" ... "me,i •• n 1""""'"o(~Ie., .. ".I .;"" ._ ... Jl '«" • • , 3<;1011 
5,,·«r. 1\",. l <'fk. N. l .• , ....... 30 """ro. TIw: ... r ~,,;. "" ... 
"-,n, ,,, .. 0«1 I., ,be "m .. icon S •• n,I ... I. "......,i .. ion i .. 
CQlI. hor. , io" ... " h 'h~ A.I. E.E. I .. rornoa ,ion ~n , I .. , ,,vi-e.1 
<"OJ. will be o .. pph...! .. _" .0 i, i. ova.laL"'. 

5 EXPERIMENTER 

To measure \vi th brr-ea t accuracy the 
total noise ou tput. from a machine. it 
wou lJ be necessary to take an infinit e 
number of measurement s all aroond the 
machine and integrate the results. In 
actual pracl.ice rncasuremcnl S are IlHuie 
at equal inten' als arou nd a machine and 
at a fixed diSlance (rom ii, the actual 
numlJer of such measurements depend· 
ing upon t.he complcxi tr of the sound 
pattern and the impor tance of the reo 
suit s. \Vhere extreme accuracy is 1101. reo 
quired, and particularly when the read· 
ings to be al·eraged are within II range of 
10 decibels or so, a ;;imple arithmetic 
average of the llccibel readi ngs is gC II 

e rally sllfficient. 
A more exact method involves 

conve rting the decibel readi ngs to thcir 
corresponding relali ve power \' ailles, av o 
eraging these, ami convert ing back to 
del.: iLels. The procedure is similar to 
and involves the same equatiolJ as Ihat 
previousl)" descrilJed for the addition of 
sound levels, ext.:CpL that in this case the 
Slun of the corresl)Qnding powers is 
divided by the number of read ings to 
obtaill an avcrage, as shown in Tabll.: 
I, Lelow. 

Tlus is the faires t way of compariog 
machines of rliffcre nt typc!' or ebara/;
teristics. but a simplcr procedure can 
I,<e nerally be uscd ""hen eomparing sim · 
ilar machines , as in production testing. 

Micruplu:m c 
1~f)$UiQl' 

'1'1\ H LE 

Dct:ibt>l$ 
8orm" 1£ ,..,/ 

I(e/a(ir -e Somul PlJI<.Ier 

(1ImUo& 1/ 10 Sourul Level) 

II 
III 
IV 

50 
5.') 

70 
55 

[00,000 
316,200 

1,000,000 
316,200 

'~)1,132,400 total 

433,100 average 
10 loglo 433.100 = 56..t decibels. 
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A les t p<)$ilioll can be sclee le'] IIhie-1i 
giles II .. illglc r("ading that mrit'!i dosely 
\\illJ the a\crogt' uoi..e It~ llt lrrmi nctllJ) 
Ihe above IHc lLu.)(1. Thiij single lest po
si tion is 110 1 neecssaril} one gi,i ng the 
.ron/t' readi ns a.s Iht aHtra~<e. LSllali} i t 
"ill be. the position providi ng Ihe 
hiBhcst readi ng. 

This procedure ilia) be modjfied i ll in
di, idual ca~!j. For machines IHl vi.ng II 

very pronounced lIoise pattern , 1110 or 
more lesl l)()Si tiollS pro\ ill in:; rairl) high 
readings mi gb t be u.'!>\:d. On such ma
chines. i l is S0Il1(' lime 8 tlt· .. ira l,le, in order 
to gel a bt-w'r check on the lotu l lIoise , 
10 measure the ie,-cI a t llicl>C selerai 
ma.-.; ima in the lIoj~ pullcrn and a ,-crage 
the resul ts, ei ther uri tluncticall) vr ae
l.'Ordill g to reiali ,'c l)(l ... cr len~ls . This, of 
oounc, } ielJij an a\crab ..... higher dian the 
gcneral n\ Nnb'C, a nd usually II lIIorc sen 
Sili\'c one. It J1ro\-idl' ~ a fai r comparison 
onl} belWL"Cfl si milar machine". In l:onl' 
paring dissi milar H1 ilchi llcs. ani) a gen· 
era l nvcrage, !lIkcn \Iilh as IIUlII ) micro· 
"hone positions as; Ilel-er;."ar) , I I ill II(' 
fa ir. 

Choice of Weie:hllne: Cu rv e 
'\ "idc frolll IIlicropllilllc plllt~ nl~lIl. seA 

1l"'liun of Ihe corrcet \Idghti ng ('un e is 
thc ne:>. 1 important fat' tor if) mak ing 
noil>C IIll'U';Un!/IIcn lll, C hungill !; th~ 

\\I·ighling I' lin e C1I11 pnNlllc(' I aria · 
li(u)~ in the n"!!'IIIt:; rangi ng fro", ncg· 
Iigible difTcn:nces in Ihe iIlcdium and 
upper freque nc) ranh'C Lo \ aria liOlls 0(20 
or 30 det·j],els a l 101\ freque ncies . 

\\ he n all Ihal. I,. ,I c~in.'tl is 1.. 110\\ Icdge 
oCthc SO llmJ Ic\e l al ,11(' IIlicrophOllc. Ihc 

problcm is rela lil ely si mple. The folloll. 
illg table sho\l s the sound ,lc."d runges 
alltl the \leigill ing (' lin e rCI 'oIllIlU.' IUlcd : 

Sm"uJ. I.ct'ei Rouse 
2 1. 55tlb 
55- 85 db 
8.!)·1 10 dL 

IPf:ighli,l& Curt'e 

A ('10 tlb) 
ij (70 db) 
C (E<llIal response 
on:: r ent ire range) 

S irict usc of this tnblc II ill sOllletimcs 
IJe impo""iLle. For inst ance, a sowu/ 
ilia}, read 5 ~ ,Ic('i l-"!Is on the i\ charae· 
lerislic and 56 dc(' ibds ou thc Il, due 10 
the gn:n ler Ilcigbt gil'e ll to lOll' fre· 
(luencic8 on tbe B cun e, Similarly. a l
though no t so likely, .. soulld \I"ith a 
large nlilount of e nergy in thc regiou o f 
::!OOO C) d es might possib ly reat! 56 tlb 
Oil the A c urve Ilnd 51 J L a ll Ihe Il , 
There is f; till , there fore, SOUIC judglll(, llt 
required in choosing the best curve to 
use under these c.onditions, but the fo l· 
lowi ng pro<:cd ul'e is generall y sa lisfat;· 
tory. If Ihc measurcment is one of a 
series, Inos t of which fa ll \lcU "ithiu tile 
range of a pa rlil'ul ar cun"e, Ihis Se lling 
~hrmld !.M' uscd fol' all measurements, 
Jf 110 such d~a r -C llt (Li !!- lim'lioll \':);i"l$, 

il is .Icsi rablc to record IUcasure mCllt s 
matie Ilit" IJO lh CI!r \'Cf!" nOl.illg. or 
course, the curve dcsignatio n as " e ll as 
the Ic \ cl. \Vhcrc actuaJ loud ness is im· 
port ant. rUILer th an lIlerc chall b'Cs in 
louoncs", or ph) "ielll \ aim's, it is SOIllC· 
times desirable to make mCII."IU"C nlellt .. 
"" hOlh ('Urles alld a\-erngc Ihe rc ,~ "II .s, 

I ltmys r(?t'(ll"f/ 'he lI '(>i£"lil'l; CII/"IV ' 

dcsi&"UliufI (IS It~41 us the th'cibd fOllies, 

Noi se at Di s tance 
It is nut nllla)" the sound Ic\cI III Illc 

micropilOile IIhieh is ilupur . ant . Lut 
ratllcr the :mno,1uwe l\h ll' h the HoiM! 
I\ ill produce at sollie di"l lIIIn:. L' uder 
I hese {'oudi tiuns IIIe dlOiec of Ille \I {·igb I· 
ing: ('une !'ho ulll 1.It! iJa5('d ulJOU the 

--

level at Ihe poillt \dICI'C the 1I1lnU)lIlH:C 
exists. al though 1lI,~asurcIIIC Il Ii! ma) lie· 
lu all } IJc mode dose tu the II1llehillc n,. a -
ma tlcr of f:OIl II: ll ic /lcc, 
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For ins tance, a5S Unle the probll" " is to 
quie t an airplane m Ol(\(" Lest chamber so 
tha i, \,i l h a n engine running unde r 1(',.1 
a l full s IX'(' II , ne ighbors 601111' ,li ;: lam:c 
alIa} wi ll no t be dis turbed b) the noi se. 
Assuillc that a tlhe neighbors' hOllies the 
souml hns Il level be low 55 dl,(·ibd". 

7 EXPERIMENTfR 

opera ling with a frNlue nc} respollse 
more nearly duplica t ing tha t of the ear& 
of lhe ne ighbors mul(' r t he aC lual lis 
Icning conditions. 

\1 ('aBuT/ ' lIIl' III S lilli/Ie 011 the lest cham- Physical Measurements 
be r , Iherl'forc. (' I'{' n thollgh !l Ie) 1ll!1} he 
matle clO'oot' IJ} Ui'i a rna llrr of conn;nicllI'c 
and a l a Ic \ cI con.~idcrably a hO\ (' 55 
ll" ('i 1~ l s , sh(lUld be' made 0 11 I he \ ( 10 
rib) charac tN istil', The lIleasllreUle nlS 
Ihe n " ill be a IIIllf"h be ll er ;"dil'lIlioll of 
Ihe I' aluc of an I quit- ling pro(.'edurc 1111111 
i f th{'y \I erc lIlade " itll tbe n or the C 
charaeh:' ristic. lI in ... e the 1Ilf' ler II ill he 

Wherel'cr ac tu al ph)s i ... al meas ure 
ments of souml pressure are desired , or 
II here the soulIll mCI(:r is to he used Ifith 
a n anaIF.er. it is ge nera lly desirable to 
lise the C cha rac teristic , I.ilich provides 
subs tanli ally equal response o\'er the 
fllIIli o.{requenc} rll llb'C' Beasons (or lhis 
" ,ill he discusserl in 11 laler article . 

- Ir. JI. ScOTT 

IF YOU MUST TELEPHONE 
.WHEN YOU COMMUNICATE 
\,ith U8 on Lusiness or leclllliealmll ttcrli, 
1,-lIers art' by (ar the nl08t sa li",fac lorr 
rne lho,J. T IH') mal.e a p CTlllallt'1i1 rl'cor,1 
and a llo \\ l i llie to prepare a " cll QT. 

g:lln i7.t" 11 amI OOlnl)le tc re pl ~. Tht: nex t 
I-" 's l IlII.' llIoll i .. to tdegrapl •. This method 
s till gh c8 "w I~: rlllancni rccunl. bUI il is 
111'11:111 y lelli! cOrlll'lc lt, than a ir ! tt' T I'll II I ..... 

I f. hO\\ CH 'r , Ihe rC(llIin:IIlCI1I is 100 

urgc nl 10 pe rini I Ihe u..c o f slo" er 
me l hod ... a nd Ic lc phonill !! i .. c,,--.e nli a l. il 
i..,. hi :;llt ~ ,I t'." ira hl;· 10 haH' ) our ,'a ll 
rt"lul (" ,l lf, II I\.' propl'r 1.lCr.,on "illl a min 
ill) 11II1 of t ld a~ , \ Il lural\~_ " illl !lu' 
111111111'(',11; of a(' li\(' ortlers haml'ed 1'\I' r ~ 
Il a}. no o n{' I ){' !'i'o n in our IIrg(l ni 7.11lion 

(' 1111 knOI\ illI Ihe all il ll t' ~ . bUI Ih(' fol\(11\
illg li,,1 ilhli,'II!!'8 IIIOf>(' 1.110 are likd) 10 
III ' Ilt's l infnrIlH' ,1 "II Ih{' \' lIrinui! .. uh-

j~ '( ' 1 8, \\ be n in douht , a"k our operators, 
T o de lel"l11ine the dcli\"e ry s lalUS of 
orders already pl a~'Cd : 

\lr, I I. p , lI ok an~n E\tells ion 25 
T o dlc('k lIlallers o r en'cl il : 

\lr, C, E, II ills, Jr, Extens ion 50 
T o inqui re a bout proilllblf' llc li very and 
pr i, 'Cs of c(luipnl(' lIt llI1d(' r "'(lnside ration, 
but n(l t o r1lcretl : 

\ Ir, \ 1. T , Smill. 
:Hr, I. G, Eas tuu 

Exlens ioll 30 
E:<lc nstOli 91 

To ilHl'li r.:' ahout ma lleni rcrt a ining to 
rnninlennnl'e Hilli rt' l'a ir: 

\Ir, II , II. I)a"t'~ E\ lel1;:; ion 21 
\lr, K, \.I ams E\ lcnsion 7~ 
It IIm;; 1 be t· lI1ph ;l ~i .. ,t'l1 that it lakes 

lime to chef' k lip on Ihe rn }Tiad details 
Ihal rn a~ 1)(' a""O\' iau',1 "ith nn ortier 
"i llt IW'k. it rna} be unly a fe w millll les, 
11111 it nfh'11 lak.,;; II1ll1'h IOlls.' r. 

USE OUR DISTRICT OFFICES 
.MAN Y OF OUR CUSTOMERS 
1..110.1 t hat II"" C(' Il('rai !lu.lio Cornpall) 

- m aintains hrllnl'i. t'ngillt..'('ring ollkes in 
'~{' '' Yorl Cit } and Los \ngclt'~' Cali-

rornia , Til ;;:; fad 1tI 1l~ lut \c hecn over 
lookerl h~' nlht' ril r{'I'C IlII } Ira n." r, ' rred to 
tht'~ area .. , 

Th ... se oOieeli IHil c bt-CII .'stablished 
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GENERAL RADIO 8 

primarily for the cOllvcuicllce of our cus
tomers in the regiolls served . Each 
oRice is ;n the (,harge of II member of our 
Ca mbrid ge engineering s tarr, \\ ho is pre
pared to furnish lechnicu l data regard
ing the instruments which we IIlllnufac
tUTe and to recommend uses and 
applications. 1\ 1 ueh information Wllich 
ordinarily would be transmitted to the 
customer in leiter form is available by 
telephone in the New York Cit y and 
Los Ange les areas. 

Every e fTort is Illude to keep the Dis
trict Office engineers fully in fo rmc_1 of 
I he currell t fl eli vcry silualiOIl of al l of I he 
many catalog items which v.c manufac
ture. It is often possible for these oRices 
to SU!!gcs l sa tisfac tory alternal i,'C aT
rangclIlcnl!; of lest cfluipmcllt 011 whirh 
the shor tes t deli very call be realized . 

A limited stock of general c:lI alogs 
and bulle tiDs relating to special ins tru 
ment s is maintainc(1 at these oOiccs ami 
will be forwarded UI)()U reque-li l. 

Under present conditions it is diffi 
cult to keep the Dis tric t Offi ce engineers 
fully infoflncli of thc status of the mUIlY 
orden pl aced with us. 'fhe ddi vc ry in
formation 0 11 file at these offi ces is suf-

ficiclit so that a valid cs till\lltc of the de· 
liyery 011 a new inq uiry can he ma(le on 
the basis of a high priority rating. If, 
howeycr, you wish spedfie delive ry in_ 
formation 0 11 an order which has bee n 
placed "ith us for some lime, our Di s
trict Offit,'Cs will obluin the (lata you r~ · 

quire frOIll our faclory, and wi ll sec that 
the report reaches you ill the minimum 
possible time. 

Service difficulties ealiliot wmally be 
hand led ill Ihe fi eld or a t the Dis lricl 
Offices. However, Otlr District Omce en
gineer will be glad to consult ,\illl you 
regard ing auy trouble which mi gh t 
(j('("ur. He may be able 10 s ugges t lninor 
lldjustmeuls and repairs that rou ('an 
make in )our owll plant "ith Ihe Ilclpof 
our Sen ·ice and :\ Iaiillenallce NOlcs_ ami 
wi ll make arrange ment.s (or Stlnril"c- ,.ork 
1000 done at our fn clory when rC(luircd. 

T he cngineer in charge of our New 
York Omce, at 90 Wes l S trce t , is ,\ lr . 
L. F:. I:>al'kard. Mr. Packard IIHI)' III' 
rca('hc (1 hy tcle phone at COlJrtl andt 
7-0850. I\lr. Frcderit·J.. Ire land of (,ur 
engi ncl.' ring Slaff is kW:l tCll al 0111' uni('c 
at 1000 Nurth Sewarcl S trcc l . Los 
Angeles, Californ ia. li e lIlay be relH'lIc tl 
at. Hollywood 632 1. 

SERVICE DEPARTMENT NOTES 
ERRATA 

• THE FOllOWING ER ROR S 
have Lceu noled in scn 'i('c infor mation 
puhlished in rC"cnl issue ," of Ihc Ex
IJerimclIler. 
Novc mber, 19-12: 

In the article ent itled " Orders for He
placement I:>arls: ' Ihe plu g lisletl as 

T"I'E 21n, 1)l!.ge 8, sllolll ,1 Ita\ c Il!'cn 
27 13. 
J an uary. 191·3: 

III the lis l of sll !,s litute baUt'ries for 
T"'E 8 1 '~ -A:\ 1 Amplifier , pal,'C i, for 
·'a ny 11 5-volt f1a ;; hlig: llL cell ," rcad " ml} 
\.5·\'01 1 fl ash li ght cell ." 

GENERAl RADIO COMPANY 
30 STATE STREET CAMBRIDGE A, MASSA CHU SETTS 

BRANCH ENGINEERING OFFICES 
90 WEST STREET. NEW YORK CITY 

1000 NORTH SEWARD STREET, LOS ANGELES, CALIfORN IA 
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