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GENERAL RADIO 2 
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THE NOIS E PRIMER 

.IN THESE DAYS OF SECRET 
o EVE LOP MEN T S lllNe is milch 
1r-l'IlIIi,'u l iu for ma lion " h ie!! ('allllot be 
published all/I III Ulir n('\\ dc\c1()pIl1CnI S 

1\lli"h "11 ""1)1 I", UI I"·r, i,,e.j for gc ncrlt[ 

salt' . Tlli", i" a g['()41 lil1l{', Ihercfnre. 10 
pnl\ idl' ;uld i liotlHI informMion ("()\I'ri ll;t 
i n l>t rlllllt'lIll! lind ledmi fllwlI I,h id, II;'l,*! 

,kH,: lojl"11 ami kU(I\\1l Ut-furc the IHI I" . 

With Ihi,.. i ~~tJc. III.' "c~in a "hurl 
~rics ,,[ rtrlitlts dca lill~ 'I ili. Ihe 
11It: II S llfCll1cnl illI.1 anal~~i~ of a~'olls li l' 

lIoii'C ami tIIed,anital \ ihnll inll . To 
rnlHl) il \\ill he an 01,1 .~ I"r~. IJIII fur a 
nu mber fof induSl riu l u:;('r:; o f l:,' IWrt, 1 
Badio ~oUlIl I 111111 , ibralion Hwa~ urin~ 

e' luIl' lllen l I' 11111 ) pl'o,illl' Ihe II IISlIcr;; 

10 mall) of their q ue;:;tioll';. 
Blilielill5 20 lind :30 (' ''I 'll.· T.·.·llIli,pw 

of Nui,..,.. I\ l cn;;III'(' lIIt'II '-- an,1 "Th .. 
T t'dllli'IHf" of l\oisc Allul pi;,." I'C" l'l'{'­
liV('I~) haH I~ t'n ill prinl fM i-i:,c rul 

}"lIrs, Hn.1 Ih.> C"In'ral Barlin C"'tlpuny 

li as also 1)IIl, lis lu:,1 !!('\'crn l o illN bullC lin~ 

anJ E:qlf.'l'imclltf·r Mlides cow' rin g Ihe 

~c tlc l'nl s ulJjet't. II 0 II (; ,'e r_ tt10s l m anu­

f;lI' luren, of sowlIl ,11111 v ihrntioll mCIlS­
ttrin g' e quipment (anti C e ne ral Hadio 

i~ 110CX"Clltioll ) liN' im'lillc,1 lo 0'".' 1'1001. 
as n in -io tls many sma ll de lails of Iheor) 

anll I'I'IJot'e ,luI'C \\lIi..-1I hanlc Illc Iillin ­
ili a !cd . These nrlicl i:S are, Iherefore , 
Ioo llt an a po logy for thi s ",'\(:ry llOll)­
o llgh l- IO-k llo,,' -l lwI" u' lituJe and 11 

real a lt c m]'1 to hell' the IlI a u )' 11110 ill 
1111 ' p llS I ha\'c h..,1 H,\ 11101'" rcalSOn 1,\ 

1.1101, a l,oul &llJnt! 1lI(·a5Itn ' ull'nl .~ Iha ll 
the eomrnulliCll liollS c ngincC'r has bud 
101.1101' llLout LIO\H'rs or turhinf"S. 

\10;; 1 Illallufa"lurcrl! arc C{J l1 l'il ll'l'.1 

Ih a l ;'uSlomcrs 11C\ Cr ho lllt'r to rcat! 
ills tl'lll'linll houk ~. Nol 1.0 ,Ieft'at Iheir 
PUrP06(' . the il , theS(' arlielc;; IIlIlSI of 
Ill'l'essit }' 1.Ie hrid_ alHI IH~ oltl}' hope 
Ihal IH' IWI'c ll ' t left oul a llylhjn~ of 
rl'a l ilJlpo rtHIH'C ' 0 p m . 

PART I - TO BUY OR NOT TO BUY 

Ulca.~ urc nwnts gc ncrall ~ s tat'l "illl a 
lon g-\\i nt!(·t! tlis('II~si(Jn ilS 10 t hcir j ill' 

portan("', hut Ill is i8 110\\ 1;( ' ",·11 k llOl"ll 

Ih a l "(' ~hallll;; SIl Il1 C Ihat ~ou "..,u l(ln · , 

])j' rell/li ng Ihj~ at all if .1011 "Crt' ll -' 

\·O/llj lu·c. l. \\ c "hall , llCrcfon ' (li~pc l1sc 

"ilh a ll un l IC . ·f';;~ar)' formali l.ies. 
'I'll(" aura Qr Il1~ SI('r) "hidl Sll r ­

rOIll1tk,1 carl) iWUlul l1I(' aSu r(' lIlcnI S 11a;:: 

grlldually IX'e n dj5~i l'atcd. Thc long-

I'hol1e. gWI.cd a t the IUc kr, 11\'llt illin 
II t n Ulec lllld ('II I11C oul "ilh a lil t of 
m~sh'riou~ numhe rs has gunc, a l(,ng 
"ith the nOliOIl thul alJilil y 10 IOl tJ rute 
lIo ise ie H mark o f g iant brain 1'H) \\ cr. 

T lw rc is ~ Iill plen ly of "ork for thc 

con;;ull aut s..-----un pro blcms of a tcm po-

1'''1'), or IIl1u5l1all)' flilTit 'ull t·harlll·!c r . 
LuL 1111 measure me nt s ronllcc le u with 
Ihc no nll:11 ,Ic \ clo pmcllt or 1ll llllu fau-
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ture of a prexlud arc' 110\\ g:c ll.:rall ~ 

rllrried ou t L) the IIIllnUflldurer'" mI l! 
(,1IJ!'ill('eril!;! or protlUl"lioli SlllfT, 

If. ill t hc de"ign, manufadure , or 
sa l~ fi r )our prOllu"I " )011 11 1l\~ regu­
IlIr l ,' 10 lIIeasure or In anal)zt, nolilOt-, 
o r liilralioll, )011 or ot llt~ rs in ~our 

orgll nizaliun "lu}III,1 I", a blc to I1l3l.e Ihe 

II wa.~lJn'meu l ;;: 'luit'l.l~ a lill aC\'lJ ratel~ , 

For "horlN jol,,,, ~OU 11111 .. 1 h .. lan<'c the 
"OiH of the CquiplHt:TIt (Ilhidl is 11111\ 

;; lIl'pri ~i llg ly lOll ) a rlll till' tinw aga illlH 

the 11I",;olble CQIl ,.ultanl '" fet·. One 11II1)(lr­
tanl Ih ing to ""llu.:ml",r is 111111. ont:e Ihe 
t'(llI iplIlt:nt is pllrdlll~11. )HI! ItaH: ii , 
and it \\ ill al,;o Lx.- H'I'~ useful. pcrhaps 
illvlllllable. on fullIN! pro blc II1>'. Tile 

3 EXPERIMENTER 

11(' 111;.111(1 for 'luieITh·..,s al\J fr(,{"lom from 

\ iiJrlllillu I" ~'I'lJ lll i llg more iu"i;;: te llt. 
Do 111>1. Iltt' rt'fort.'. al!~U lllt· tlml }our 

pn'i'I.'n l III'f)blelll" tIT'" o nl} 1\'1111'''1'11 1'). 
/,r that ~Oll Ili ll tWler ha ll' all} IIIOre 
like IlIt'lII. Do 11111 111'11) ~ollr orglluizH' 
l iull thf' a,hllnlll~('1i IIHI\ of i'iOIlIl'lllin~ 

~IIU lIil l I ln)l,lll,l~ lieI'll t'l('1I ilion' a", 

l illle tve!> 011. 'oi"{' IIlI d I i llra t iOIl arc 
m IL IIICH' I} an t"'~:II1" e8 11 1.il· 11 Ili a~ 

afTe,'1 Iht' I'lllll' .. f II prOl.lul'l I!r lo\\ e r 
,11(, 1' lIil ·il' ''' ·.1 (,f a I.orl.er . TILt'~ an~ 

ofl(.' 11 ~'I idt' m'/'~ of tldt'(·L.: in III' ;o i !!" and 
lIIanll fal' tll T'C I\hidl M:riQus.\) afTt.'!' 1 Ihe 
tift, of 11..: t" l'li PIII(, Ill JOlt! ill 111:111) t'a""!1 
Iht, saft.' l ) of t he u,..t'r , 

PAR T 11 - THE SOU N O·l EVE l METE R 

Similarity to Ear 

The 80 llnd·lclc! meier or, as i t I,. 
uflcli called. tlte noi"C IIIc h'r. i.;; Cb",' I1 -

liall) u de\,i/·c for IHea8uriug Ihe lunpli_ 

lIule of rllpid IIII CrtHilion .~ in Ihe IIiI' 
I,resi'i tl rc, I I IIQ('s lIul nll'USUI'(' Ihe fre­
IIIII""-}. or pi leI! , II I Illti,· 1t s tich 1I11i' r _ 
nations Ilike piatT, \\ he n t h('''C a ll~ rll a. 

l iun;;: OC" lIr lIitltin II L-erlaill rallgc of 
frc(l"cnt'ies Ihey afTed Ihe t.'ar a lld arc 
kllO\1 n as "sound" or 

" noisr." Tllc sOI Tnti -It'I'c l 
meter j" inte ntled, titHe­
for,', II) prul ille a "i lll pic 
means of o lH ain ing ob· 
je(, l ive ml'llSUrelllcuts 

lillii'll can 1,.-· ('Orl'(,la"'" 
Ili lh Ihc rcsl'0n..c of Ihc 
1I1 1'rage car 

Don ' , Ihilll. Ihul the 
"ouTlil·lcli' l me ier is pl'r· 

fcci ill Illis resllCd. ot 
cnoll).!h is 11011 1.11011 II 
a ilo ll( tilt' t'ar 10 I'llIlhlc 
II ~ 10 ,iuplie:l IC ils re· 

81'011."(' pl,dC(, II} :lilli, !,'It'li if it IIcre. the 

IIct"'f:~ar~ e1Iuip"h'lI l ' I\ml,1 be "1)111-
plil'uted. htlll.~. illill expclIsilC. Furlht'r, 
mure. fur IIHlll ~ l' lI g: illl'l'rilll,! I' ro !Jle lll ~ tlte 
rOn l'cn lionalizcl1 re6ltu ll~ of thc 60ulI(l­
le\ d me ier i ... more 1I:>t'f .. 1 tha .. 1111 ex",'1 
t'ar rt'S J)oII~ \lvult! be • .,ilH't" Il l<' ('ar 
rc8pOIlk.'. IJ~ il" \'o llTpli":llell Ita llin' , i~ 

not i'ubj('l'l 10 .. illlplt' 11131hclllllikal or 
"lIp.ieal al1l1l~si ... \ " long 3" \I{' rt'u lizt.' 

r-T" 1---::;; 
no --. _ 

fllEOUENCY ,N C'rCl.U I'£R ~D 
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GENERAl RADIO 4 
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its limitations tl .c sound-lent mcler is a 
mos t useful device. 1Ilid l:ertajnly the 
best thing for it s puq>OSe which cu n l.oe 
de\ ised a t the prc8(! n t lilliI' , 

A il an exu lupte of the man,\' compl i­
cated characteristics of the ear, Figure 1 
siJows the fami lia r Fletcher -Munson 

lime al l Icatling manu fac turers have 
adopted similllr mechnnical alI(I 0 l:;crat· 
ing featu res. For llIost purposes they ~ 
lHay be considered illlcn:hungcable. but 
in ':;') Ill C few ('l'seS the ir reluti ngs \,ill 
not be ide nt ical. (1llhollgll the iIle ll -r", 
may 1111 meet t he' s tandards. 

curves, "hieh arc ('ons l an l . louJ 'H'~8 con- M i cr 0 p ho nell mit a I ion s 
lours of the u\'crage car in terms of 
frequent!) and loml ncss level. TheSt! ind i· 
elite thai tllc frc(lucncy-respon!!e charae­
h:rislics of the ear are not cous taut. but 
vary wi lh the loudness of the sound. For 
installl:e. a l low sound le\'t!ls the ellr is 
relatively inscnsitive to low frequencies , 
hut at h igh sound levels it hear!: them 
almol'1. as "ell as the higher fre(IUencies. 

The oos l known Illllkes of sound-level 
"Ielers are more or leS8 alike. They are 
all inlended 10 folio" Ille slandilrJs a8 
Iw t for t h I,y 11m American Slall(l anls 
\ sSOI"' iutiO/I,' I\llil \Iill. the pa~i ng of 

,I III -! I 
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A gla nce a t I~ igu.re 2 will show OIiC 

rellSOIi why this is so. The tolera nces. 
which may see m eX ~ 'cS8i\'c ly "ide to 
Ihose previously Ullilc(luaintcd wi l,l. 
acous tical measure men ts, are III11lle 
ncce,;,sary by Ihe limi ta tions in a\-ail­
able micropllOlles. Mos t miero pllones 
" e re origi nally desigllc(1 for use in the 
re prodlle lioll of IIllisic a nd s p{'e~'h alul 
arc 1101 for pllrposes of quulltitutivc 
lIIea~urelllent. There are many factors 
entcring inlo Ihe reproduction of speech 
and rtIl1 ;;ie (such as the cur. room acous­
tics, a nd Ihe prol./Crt ies of t he instru _ 

, 

! 

IIIcn ts allu voice) which make "" 
it useless to maint ain 1111 IIb80-

lu lei), fl al or J!.lIIuo t II frcq IIcney' 
am pl it ude dlaraeteristie in the 
mierophorre. part ic ul arly i f il 
must be ohtained al the ex-
pellse or sensi ti vi ty or "ti ler 
desira ble prollCrl ic8. li enee 11.(· 

.. :;.+t' .....,.- +"~ I-; h-i ,: I- '::!:; , -=--r-- 1 , 
, .-j ....-. - II...! 

~rr -I ~ ;::1 

r 
, 
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-
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-,~ - t ct, j L:"",:e:I:-......... ' , 
,Goo .. "' .... ~ .. "'''1 ..... "''tit f"'''''~~4J"1 

-~ •• ""< . ............... ,,, .... - "" ... _. -j- -
................ "" •• ,,~ A .. "'«_. <T .. 

, '-:1 ~" , - , ,- '.-.~t>o< ... ~'Cl.U "U "'~""" 
OVEFiALL rREE FIELO FREOI.£NCY RESf>CJNSES 
ANO Tot.EI'IA.NCES FOR SOUN:) LEVEL ~TEAS 

.. 'N,",,' ,. ,., "~ .. ,, .. Of .. . ... . .. '" ...... , .... .-... _ .. " .... 

FIG . 1<1'. 2. De.;iS" ohjet;" "" fr". 
'1~H'''c~' -r<:<!I'<)''H' l-"n'd l,el .... ee.n 60 
an,1 ROOO c\o'dell for 80lll"l·lcI cI 
"'ctcr~ all ~1 .c~jri~,,1 b~ the Anleri,·"" 
S ta",l ard~ t\>;«>cialin" (Bulleti n 
7.21.3- 1936). The~.· l>18 1lt1"nh <io 
"'" 81'~cif~ the rc~pon,;e below GO 
~ : rdes. T he es temle<1 CUrl ,'S re t"e' 
~~"t I Jr~*'" I' rud iee a~ follo .. ffi loy ~ 
the Generul Badi" Comt,any in the 
Tn'" 759·B Suu"d· LcI·cI \l el,:r. 
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(, harac teristicil or standard micro phone 
t~ pes vfl r~ j'olls iderabl), from a s traight. 
nat lille. particularly in Ihe ex treme 
uPl;er and hUH'r part s of the aUtliblc 
range. Wh ile, in m im) c~~. Ihc lIIicro· 
pholles IIscd for SOllnd measure me nt are 
improvI'd in this resrN!c t ovcr Ihose 
cnmrnolll) useJ fo r broadcastin g nml re o 
('ordin g, thc perft'c t lIliemphollc is )ct 

10 IN! df·vcloped. :lIld prelSent lYllC lo all 
I'<' I)rebCnt a t.'QlIlprolllisc in onler to get 
tile l;e .. t IlOS8ibic com l,inatioll o f good 
fr('(luc IlC) n· .. ponse ... tabilil ). rugged. 
Ile&&, alill ~nsi ti vit}'. Tile lolerulIl..'e 
curves of Figure 2 repre~ nt the maxi. 
mum tl('\ iations fro lll a gtYl'"1I design 
objective lo be expected with the best of 
prescnt microphonc t ),pes. So far 3 S dlc 
cle(· tri,·ul l'ir('uits in Ihe soulIII·lcycl 
lIleh:r a rc ('oncerned, it is ptlssi"le to 
make Ihesc follo\\ any partieular charIU:· 
teristie wi th a high llegree of al·CllraC~. 

Thc microphone, Ihell. iii the "eakes l 
linl.. ill the ~und·le\-c1 me ter, Lui the 
s.t tuutioll is u(' tllall,. IlIlich 1x' lI t' r than 
the toleraJl('C c:unes ,.ollld sce lU to 
indi('alt' . Fig ure 3 sho\\ 8. in eollllllll 2, 
Ihe r;;olathe SQulld prcssure in a\'Na~'C 

IInise fo r Ihe \'ariOlls CrCqUCllt·), uIIIld8 
ubuilitell in COIU IIIII I. " Ilill he nol ed 
Ihal I hi' high (rcqucllcics bel'Ollle pro. 
b<ressi\eI) It'sil imporlant , so tlial for 
mofll jlurp<»M'S cOlllpOlle{lts nl)()\{! 3000 
(,)cle .. nla) be o milted altogethe r \ljlh · 
ou t serious error. Since a sound-lc\c1 
me ter, ill Ortler to meet the s tlillJards, 
IIIust 11I1\C u cerlain amOUIII of ft.- SpOIlSC 
lip a8 fur liS 8000 cycles, it follo\\ 8 that , 
rnr I:!O IHHls of general chara/·ter, il will 
rend quite n( ·(·urutely. providing it hns 
a gOoot! Im\ -frC\lue ncy reSpOlllle , II hidl 
is !!Hll'h HlUfC important. 

t-'H .. 1..1t1S 3. Chari or Ihe relative con trilWlion 
10 101",1 n~ I .. 'el Illude by IOO-e}de hu, .. I" 
,w .. r Ihl' (re<luenc,· 8pt:.:lmm. h oiJI"im:J rro", 
uIlHI, ...:.. or noiM:e or a genera l d,aru,·I\·r. ( Fr .. ", 

\ .S. \ . n"II'·]'n 721.:1 1936.) 

5 EXPERIMENTER 

Of COUfSt· , Ihcn~ lIiII ah,ays be some 
soulltls \.itl! s trong COIllPOIICIlli! abo ... e 
3000 ('ycicII or al \ rr) 10\\ fre'lueocies. 
and it I:; 011 thi s. t) lle o f sound that lilt' 
grca te;;1 error \\ill gem'rall) occur . The 
must serious diserepa ncicII Itlllong dif· 
fe rellt lIIele r t) lie S. gellerally IlapJ.lCII 
\\hen II s tron g" cOllll)olIcnl is al a frt!· 
q lICItC) where olle mierophollc has a 
valley in itg respollF;c cune "hile Ihe 
other has a pcak . As Itll t).lrc IllC, at 
8000 c)des a po .... ihlc difference of 
15 Ilecibcl .. 1..'OlIld result from tlus eauS!:: 
alone "ith lUt'lers llll..'C ting the 81alldards 
in e\'cr) \\a~. In ac lual prac tice, hO\I ­
(,ver, diffl'reut'es {'\"l'1I a ffllClioll us large 
1111 Ihis are 1111('0111111<111, a nd occur only 
in csecptiollol '·l' se~. Also, crrors frolll 
this ('aUi!(! ilia) bo! UhU081 eillirely climi. 
noted tbrough the usc of Itn lIIlalyzt>f amI 
It cal ibra ted micro pho ne, as \I ill Iw 
J ",scrilx: ll IUl er. 

A.S.A. Frequency 
Response Curves 

No .. thlll wt" 1..110\1 Ihc \lurs t that cll n 
OI.·cur. \Ie l'l ill forgel il for a .. hile and go 
011 10 more 111"I1('1i -':1I1 1IIId illlpo()rlani as­
pects of Ihl' 6ound·I(',,:1 meter. It ;;holllJ 
bc 1I0lCli that IiiI' ,·unc .. in Figurc 2 
hear a close rc:>t'! lIliJl ancc 10 those in Fig. 
IIrc I and \\·Ne ,Ic tllall) .I{'ri\l·d tht!re· 
frOIll. Si nl.. .... Ihc \ .S,A. eOlluni llee real· 
ize /I thut i l \\a5 Ilei the r ,Ie"irahle nor 
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GENERAl RADIO 6 

prtlt"lit'1I1 III <lu l)I;(-31l' the car re~ I.IO II~ 
c,\IU"II}. tLc ,'unt'" for '\\0 rc pr'C"t'lIta . 
till' Ic,e!,. ( 10 anl l ,0 IJI, ) ' ... ·rt· 1111...' 11 

from Fig:url' I. mlHlificd for rumlom fr,'e­
lidll rC"I.MIIISC and ~ llIoollH'IP The fl ul 
o.'s l"IOII,...- (C) 'las ul l(I ('1 1 for tiM." "lwrc 
1IIl'II"Urc lII, 'nt" of aClual 1'11 ),,;('al ;,\Ilmtl 
pr" ~~urc~ "cn.' llc"ircd IUIII ;ll \d~ high 
'-')uml ICle!,; , II here the ca r rl'~ l lOn df' is 
rairl~ l'on;; lanl. 

III ml. lil ioll. Ihe \ .5. \ . "1:II1Jard" 
(Z21.3 ) ,Iefi ne \ ariuu;o Icrll1". /,11111 uni,,.. 
sl't:l'i r~ oLher loleranctl:'. 31ul hOI\ ,h,' 
milTOpllOlll' is to be t'lt lilmtIl"J. \ 1 an~ of 

IIII'~;' Iw inli' " ill he ,li84:II5...'C11 in lat t'r 
arlidc,., Til,' ~talillariis IIrc the re;;ull of 
SUint" }t'ars "'i:I" ' ri"lIcl ' i n the dc"i~n . .-.,. 
manufa('( urc . flll.1 u;<c of sound-Jele! 
IIH~ I,· rs •• 11111 arc tin", in Ille I'ro(.'e~ of 

rCI' i"ion in SOIllC millo r rletMil". Thc!!\' 
rCli ;;.iQIli< 1I rc IIu l of tile Ilalul'C lha l ,,;11 

rnak t.: pn 'Ee lll ty pe" of 1l1o.'lt·rs nilsulf' le. 
hUIH: lel'. hUI r:ullt'r hrin g Ille Sl a ll JarJs 
mon° in lin" ",;1 11 Ilha l ( 'U I1 be a.·,·olll · 

pli ~ lIcd ill the prt·;oe nl s lat e of tile arl b) 
the lealling manufaClurers. COlllple le 
inforllJ31ioli n ·gardillg II);' modified 
Uandartl~ I. i ll be su pplicd as l'OO lJ 1I" it 
iS3lailable. - 11.11 SeQ'M' 

(T l> / ... ,~""j"",~/ ) 
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SU BS TIT UTE BA TT ERIES FOR BATTERY -OPERATED 
EQUIPMENT 

• THE PRESENT DIffiCULTY 
ill "bl :liuing IIt'l\ I,alll'rit'" .. I)lile llat , r,' · 
(l .. ir'·lIu'nl .~ for "J/rn'tl l in!>trUlllCIII I,ro· 
,1.wti"tI ha~ Il1'I ·,>~,. illltl',1 a l'urluil llw, l l 
of 0111' n'gular poli, ~ of lIH1iUlaillin /!t II 
I'hwl... of replacemenl", ali(I tl~rl' I' llOul<l 
Ir) 10 bill lit.'111 IfI ... all~, 

TI,t, ~ 1 1I1H11ln.1 halll' ricl' ri'l'Olllll lt' lIdcd 
ffor CClll'ral Hadiv ill ." l rlllll<'1I11' lIta~ ltol 
lit, 1I,"i1l1bl(, in SOIIlt' I~alilil'l" Slliril illl ' 

lions "f IlilTert'lI l I) I~s or rombimrlions 

of ,Iilft' re nl I} 1)1.'':; lire 'Iuile permissible if 
('<'Tlain prt.:clllllion" lire oh~ f\ cll. The 
8I1hsl,il lllc" IIllls l IUll e lile s.ame voila!?' 
11':: Ihe .;: 1:lIld :ml 1,v!'I.'S 1111,1 III' clI/,ublc of 
dt'Ii"cring II.'! tlIl J('1t l·u rt't'nl. When tltt'se 
;lr/! IIl1lUIII ('d t'xl<'rnllll~ 111I~ I/'atls u i!('d 

111111' 1 lit' at 1. 'a,, 1 ail IlIr :;!!! a" Ih(' ('onncct . 
iug leads in Lhe in;:'lnllllelll"" III sollie 
('8;;':';: ... llil'I,ling i" Ile. ·/',..".Ilr). The follow. 
ing t .. hle :011011111 bo' hel pful if lilt: s latHl · 
ard ha l h' rieli ;Ire 1101 rcar lily availal,I .. , 
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SUB STI TUTE BATTERIES FOR BATTERY · OPERATEO EQUIPMENT 
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:! BurgI.'" 237U 
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B "rgc~~ \\ Sil l' n.s ' J 

Burge;;.! 2 F! II (3 . ) , R"'Sed!! \\ 30111' (:!:.! 12• b. , 
, H"r:;""~ IFA (1.5 , ) 
:1 B"rgl"'~ ;;',311'\ (.15 , ) 

Bllrg''U F2 BI' (3 ..-) 

I B"rg~ 6'1' \60 

3 lI "q;,,~~ Z3111\ } I B "rg~"' ~ F21lP 
BurgCd 6'1' \60 

2 "'0. 6 IJ ';?: vll~ 
3 B"rg""~ . lOH 
I E""rcll.l, 0)50 , 11,,1'''''0;,. IF \ 
3 lI "rg~""" 7~11.r' 
I ij"r~eu 23j/) 

} 

I 
f 
I 
r 
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" ,,!SiMp Sl,b"i/lllt's 

Shortllge IIulil .... I,. . 

S"orta~'· unlikdy. 
1 90" -0 11 hlock I n<.l 15-

vol1 1,I.-w·l.: . ", ,,,,,,led •. ~. 
tC'''lOlly . 

Shorla",- "ulik,,1\', 
\"Y '35-", ,1, , ~,,,,',iu;, t i.,,, . 

",,,un tl"" nh ..... "all~. if 
lIe,:~ary. 

\'" 1.5·,,,11 .. ; .. ",I,ina!i ... ,,; 
.IT} e .. l1 ~ "'" e ~ t i~r<lCIOr). 

Shvrtag.- "nlik, ·l~. 

I '\0. 6 dr, "('II. mo",,\ ...... 
c:\ ' l'rlloll,. 

,\" ,. ... ",,1';'111 1;,.11 ""I'plrin![ 
90 \"olt,, ; Icad ~ "HI~ I I ... 
~horl. 

\'" re.·""" """,I ('1I: lOUy 

ch"""" in dilUc" . ion~ or 
locll tion .. ill II rrl.~ 1 II". 
ntihrlliioll. 

1·; ,ltrnH! hutt"r;L'" gi, inl! II ... 
"''',,.. ,olt llg"~ r llll I ... 
u"..~I. I",t I c,,, I ~ "'''$1 I,,· 
~h"rt. 

s .... · TH-R 7:!7· \ . 

If '-'Io'rnlll 1",tt"riCO! art: 
II ... ,I,I'II I1("n hv..: mud I,.. 
~hiddc.1 1m;' I Clld ~ tIl"~ 1 
I ... ~hnrl. H" " {'n ' lOON 
~h i c ltl m"~ 1 lot, oon;, ,-~ I.·J 
10 in~lr"'""!II ",hi.·IJ. 

I r c"h 'rnnl hall .. ';"" wr .. 
,,!led. ~N~ '1', ,,~ 750)· \ . 
111..0\"(,. OUl' ,,~r h as. r.·, 
loOrlcd II'Ht I"" ~ I1Iall 15· 
'011 Io"lt l'r;l'~ ;",,1 unr 
1.5·,,,11 "11;1 . "hicl, will 
fi l ;n 1101' I.Oltl·r, OO l1lI'" rl . 
"11'011. I'an I .. , ol'la;lIrtl MI 
Sc,. r ~ . I { o .. l)ud, r t' t .. il 
~ I orl'll. 

:'.'(' T, ,'''; 759· 11. 

~h"rl"j!:1' ,,,,Iil...,,,. 
\,, ~ 135·,,)11 N;onl ,;naliun. 
\n} 11 5·~"h 'lao!'li:!!!! 1'..11. 

s~"w a~ 'I" "Ii HII· \ , 
aloo\ ('". 
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GENERAL RADIO 8 

ADDRESS CHANGES AND 
" EXPERIMENTER" 

ADDITIONS TO 
MAILING LIST 

THE 

• WE H A V ERE eEl V E 0 a num ­
ber of complaints late ly from E.\'pcri­
fIIl'IIll'r readers 11110 hn we 1I0 t recci ,'cd 
the last fc\\ issue .. o f t he Experimenter. 
We regret the delay in mnking add ress 
j'haugcs and in a ti lling IIC\\ names to 
o llr mailing lis t. bu t t he ca lise is c lll ire ly 
IJe)ond our I'onlrol. OIl ing to the press 
of ol her "ur ,""orl.. , the I..'o mpany t hat 
cu i;:; our maili ng list sle neils is unahlc to 
gi\t" UI! Ilclilcrics hetler tha ll 60 days. 

I n some cascs, £'pcrimcntcrs are 
de la}cd ",here no ad dress change is in­
,-olved. Th is is usuall y cauged by a dam-

llgcd s te m 'i i, " hich IIcn -s;,;i l n tC8 11 M!' 

CUlling o f n nc " one. 
We eilll onl y ask }our imlulgc lwl'. 

and \\c \\ ill do our he" L to make IIIf' 
tlday as short as possible. \\1111'11 your 
lie,," !!' 1{' I!('il is re.'c ilcii. hack i.!!.!iues Ihu t 

~ou hU\'e missed \\ ill he m ailed 10 }Oll 
HlIlo maticall y, 

A number of reader" II hOS(' a ll l l re~se8 

arc cOlltillual! ) eh angin g hecause of lIar 
l'onditiOIiS IIru 110\1 hO\' in g IltI' E,t'fWr i, 

flwnler SCIII to the ir homes to be for . 
\\o rdcd, This is an cx(.'c llcnt \\ a ~ to be 
sure o r f(: (", j\"ing 1111 is-s ues, 

DISCONTINUED INSTRUMENTS 

-

III order to COIl,",-'nc III l1lt-rials anti fal,jl irie~ nerc .. sar) fo r the prod m:tion of mOl re -
urge n t ly Ilee.led equipmc nt. the ro lio \\i ng ilelll ;;; IUl\ e bee n llif't'o ntinucfl : 

T n E 1 ~9· \ \ djlll' l lI hle ,\III' uua tor 

T¥I'e 7J:S, BH Bt' f1I.F'r(' qllcnIJ) O.'lr ill a tor (He lll } Brwk \ 10111,1) 

Tilt: G erlerai Rudio E Xf'f." (/i1If.W'fIm i s nllIi'ed /1';,1,,1111 (' (,nrl!c em:/' 
month t.o (mgj'l eer.~. sci l'nlj ll l s. l ec/l"icioll$. fHUI ot'l er ,'I i"t cr elll cff ill 

("omrJlllnicalio,,·jrequ e'l cy ", cosu re me,,1 lind CO'IIro' problem s .• rlt ell 
sculling requ e.st s Jor subscriptio n s IUIII {Hfdress-cllIlII ge ,wl;('c s. I,f,' / se 

SIIIJply LlleJollolt'ing inJ ornwlion: IIo", e, comfXlIIY 'HI m e. l.'o"'.1Jf.ltly fH/· 
clres., "YIJe oj [wsin ess compfm y is eu gfl ged it! . IUld Utle or posit;m/ oj 

;'u li t:idlltll. 

GENERAl RADIO COMPANY 
30 STATE STREET CAMBRIDGE A, MASSACHUSETTS 

8RANCH ENGINEERING OFFICES 

!to WEST STREET, NEW YORK CITY 

\000 NORTH SEWAR D STREET, lOS ANGELES, CALIFORNIA 
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