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APPROXIMATE FREQUENCY ANALYSIS 

FROM WEIGHTING - NETWORK DATA 

IN ACOUSTIC NOIS E MEASUREMENTS 

.4~ 
IN THIS IS S UE 

"-D,t:I. ' X"fH IC' :\1':'\Sl'H,;-
.u.::-.-r>; (0\);11 tr. \\"un; 
T':\lI'.:KATIlK.: 
HA:>"(lE Ii 

\ ('"u,-Tn'.: I ...... ·" I'OI( 
('O,l.XIAI. C"Sl<M', 
ToltJ< • 7 

• IN THE EVALUATION of the char­
acter of a noise, tll('re is no adequate flU/'­

slit ute for a frNlueliCY IUlIlly.sis uy citiwr 
n eOlllililious-spectnun analyzer or an 
oct:wc-bund analyzer, whether the purpu.'>l' 
of the mensurcment be to determine the 
chumctcrist ics of :1 noise source 01' to C'!'!­

timate th(' elTects of a noisy Cll\'ironlllcnt. 
In some noise SUr\'C)'8, hOlI'cI'er, which arc 

commonly made with Il l'Iingic inst.rument, such lUi the TYN~ 155;;-.\ . 
Sound-Survey ?o.lctcr, it. is often helpful to be ahle to estimate the 
~prttftll distriout iOIl of I he lIui"f'. 

The following artidt, h,v ,\ir .. J('rome H. Cox .. Jr .. of Ihe Loss Pre­
vcntion Dcpllrllllellt , 
Liberty :\llItllill 111,,111"­
ancc Compnll,Y, oullillt ... 
a rnclhcxi of milking Ihi ... 
<'iiti nmt.e. 

- /:.'c/ilvl' 

Flgur. I. Vi . .. of III_ Type U55· 
" Sow.d.s..r.ey Mele.. Wh ... 
noloe ",eoou.e",en" o.e ",ode 
wi!h !hi, in.lt"menl, rhe oppro~i· 
mole frequency onolYlil il par · 

licularly ""ef,,l. 

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



• 
, 
• 
M 

~ 

, 
• 
M 

, 
• ro 

GENERAL IA DIO E X 'EIIMEN1ER , 
' I' ll(' standllrd Sulllld·lcvel meler' h:4S 

thrl'<' weighting networks, which have 
I Ii(' frIXllIcncy clmractel'islic5 showll in 
io'igllrt, '2. One of these is u!!ually selected 
few I~ given mellSlIrcJllunt M'curdi ll.'; 10 
lilt, ob:.crvC(1 1('\'('1, so that ollly 011(' 

'·C'lIding is taken. Actually, of course, 
hi llec tllege \\·cighting networks differ 
ill frequency ..esponsc, olle cnn ll..'qJCCL 
t'l learn more auolil tbe noise by taking 
I h,·ec readings thun by taking olily one. 
Consequent ly, many engineers rcgu· 
larly uS(' all three weighting nCLworks 
IllIellt'Ver they nWll.'iu re 3. noise. 

On the oasis of lIlc relat ive rendings 
uhtuilll'd by IIsing the three weighting 
!leI works, some estimate of the d istri· 
!Julioll of noise energy as a fUn cti OIl of 
rrNJllcncy is often made. This estinlllte 
i8 usually coloreo by the c . ..:pcricuce 
:lnd intuition of the engineer, particu­
larly when he is guidod by a subjcdivt' 
l'li limalc of the sound. 

11 is possiblo, however, Lo set up fL 

s~'~tematic procedure to estimatc the 
approximate frequency distributioll. As 
un initial attempt in this direction. the 
set of chart..'i shown ill Figure 3 hag been 
prepared. Qlwiollsly, this method of dc­
termining t he speclnull of a noise is 

f- A 
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• 
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C 
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FF\EOIJ[NCY IN GYCUS PU SECOND 

1I0t 311 accu "tite one; t he weighting 
networks are not, designed to perfOl'lll 
tho fu nction of frequency fl nalysis, and ~ 
the w lcn\llccs on the rcsponse of I h('sc 
Iletworks arc hJtnP:lt·: ltivcly large. 

Division into Three Bands 

Since t here wi ll be three readings for 
euch noise, it hag been itsSll lllOO Lhat. 
:I.pproximatc levels in th ree banns could 
be obtained. A stuuy of the ne t.work 
charactcristi('s led to a di vision of lhe 
spectru m :\S follows: A low·{requency 
blind from 20 tu 150 OJ 11 middle fre­
Quency band from 150 to GOO 0; and a 
Iligh-frequency bund from GOO 10 8,000 c. 
For compa rison, the eigh t, bunds of ! hI' 
octave-band annlyzer arc 20 to 75 c, 
75 to 150 c. 150 to 300 c, 300 to 600 c, 
600 to 1200 c, 1200 to 2400 c, 2400 to 
4800 0, :lIld 4800 to 10,000 c. 

The bnnd from GOO to 8,000 e scems 
t1llusun ll.\' wide, but iL is easy to !lee tha t -. 
this width is d ictated by the network 
ciJaracteristiC8. rib'ure 2 shows that 
the response of the th ree networks is 
csscn tinlly the surne above 600 c. Thus 
II. noise that has no components belo\\' 
600 e would give ncady t he 8Jlmc read-
ings 011 a sound·level meter for 11.11 t luw 
weight ing nCLworks, lind one cou ld noL 
tl'll directly from the three levcl I"e!'td· 

-
FiIlU' . 2. f. eq ... nt y 'e· 
' pOIl. e cha ,ocle.lo!i<;> fo'''-''' 
sound·leYel mel.". Am ... ,· 
<e~ 510"<10..0 flO' 5 .... "<1 . 
t .. el Mele .. , Z2".3·19" • . 

), 
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I.e ~ le~el reading ob taiMd whl!n ".ing Ihe C-wejll~!inll networ~ - 0"'-0" leyel. 
le - IA ~O;ffe.enc" in reading. of lovel with C_weigh'i"g and .......... 19hl;"11 "e,work •. 

Ie - Ie - Difference in reading. of leve! .... illl C.weillhllng and 8-w .. lllllli"l1 ".',,"o,k., 
Ie - It - level 10 be .ubtracled from Ihe C-weighting le"e' 10 Obloi" "low-lIond" 120-150 c,p .•. ) lev,,1. 

Ie-I .. ,.,l evel to be ."blt(l(led from the C-weigh,inll'e .. ello oblOi" " Mlddle,Son,l" (150-600 •. p .• .) level. 

tc - I~ "" level 10 be .ubrfaeted from Ih" C.weighring level 10 oblo'" " High.Bond" (600-8,000 c.p.,J I .. vel. 

"'gll'e 3. CII'VU lot (okula l'"11 on oppfo~imole 

',equency onoly,'o in IlIre .. band. from l",v .. 1 ,"'ad. 
ing. la~en when u.ing the ,h,,,,. saund.level mel", 
weighling "elwork., Th e meo.ured value of te - LA i, 
entered at the ab,d .. o 01 eoell gropll, prace .. ding 
ve,licolly to tile (urve labeled witll tile mea.ured 
value of lc - II, th"n horizontally 10 the o,dinole 
vo)ue lor each 01 Ih", tIlr .... band. (O""'pond ing 
to the difterenee belw .... " the indiv lduol bond level< 

ond Ihe aver·oll level. 

ings n.nYlhing about the distriblltion 

with;I! this hroad h:md, Hcrl' is WhCl'C 

fill experienced engineer call USt' his 
subjective estimate of the noise to dis­
tinguish but.wccll !~ broad·bu lld hiss and 
II nurrow-b:llld, pitched noise. Frl'­
qllcnlly, he can in th is way make a good 
('Sti matc of how the noise energy is 
distributed in this higil-fI'equcncy band, 

Tilridcnt:llly. the directivity {'hal'lll:­
teJ'isl ies of the microphone at high­
frequencil>s CUll also he helpful in mak­
ing this estimMe, hUL a disculISion of 
that procedllre lI'ili not be attempted 
hrr~. 

HIGH BAND (600 - B ,OOOepsl 
LCLB= 2 34 5 6 7 deCibels 
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Description of Charts 

15 20 

The charts of "FigUl'e 3 \\'CI'C prcptu'f!l.\ 
by a melhod or successive approxim:l.­
tions from th e characteristics of the 
three weighting networks. This mel hod 
used experimental data taken on in­
dustrial noise spectra to make the final 
adjustment, of I h(" t'lIl'Vf'fI, Thf' dilitl'i-
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GE NERAL R ADI O E X PERIMENTER • 
bulirJl) of C'1l('I'/(." ill 1 he'!" SIW('t 1':\ did 
not I'ar? I'apidly Il'ilh fn'qU{'!H'Y. 

'I'll(' charts w«' the I'Ylllhol I, 1'01' a 
lu\'d in d{.'(:ihc!s (nil Irilh I"CSjl{'C1 to 
Ihe fltand:II'd I'CfCI'l'llI.:<" Ie'll!! uf O,OOO:l 
,IIhur), :wd a liuhl<i:rim on thil< sy mhol 
iii uM'd HI dNlip:nut .... :I p:lrticubl' [CI 'C!. 
Fur !'\;trnple, {,,. is thr I('vel l'culiing 
Ohl:li lwd \l'llI'n lIsing the weigh ling net­
wi)rk htbr'lrd (', and 1 .. (, ''',I i~ 1ht> tlif­
fl'l'{'Tl('(' in l'c:ldi nb~ of lew'[ wilh r­
I\eiglniu!! and II-weighting netW()I'kH. 
'I' ll(' SllbtwdpL'3 I, III, uTld Ii l'U'(.' uiI('(1 to 
dl'tiignatr the ]oll'-fl'eqllt'/li'y buml (20-
I.jO ('), tilt' middle-fl'(.'{luenty blWd ( 1.)0-
til)() I'), and the high-frcqut>lw)' hand 
(OOlhSUOO e), l'clip{.'ctil'cl,\', 

'1'11(' 1'11111'1,,> :U'C used us folloll's: 
I, I)hlllill tilt' tlilTcrCllI'c in ,'endings 

(lf I('vel with th(' C-weighti ng and /1-
\\"{'ighti l1g Ildworks (Lc L,Il and with 
Ilw ('-weig:hting and B-\\'eighting 11('1· 
\\'Mk~ (1 .. (, r.,IJ )' 

2, On CIlt'h gmplt find tltl' point WI 
lilt.' l~b:jl' i i'l<a 'h:\l ('OITe8ponds It, the 
oh"('l'\'cd ICI"c! dilTcrCTl(:c 1.(, £'.1' PI'(>· 
('('I,d vCI,til'ally from Ulis poin! to au 
intel':;Ctti()1l with II lillc laheled with tho 
ohs('nwl 1('1'1,1 difTcl'CIWC I)(,-L H, Th('11 
PI'OC'l'l'{l I!ol'lzonllllly from ,hi" point of 
il1tf'l':o;(,(,ti()" 10 liml lhr levl'l 10 be sllb­
t l'uclt.'(.1 from 1.(" 

3, t;ulil rlll' t fl'om f" , the It'\'cl oh­
tllillt'd 1n 1 hii' fa>;hioll on ('Iwh flf I he 
1111'('(' )!:t'aph", Thr !'c:-<ul! is thcll illt' ap-

1"'--..... """'" m,,,_ ........... _ .... ""'c ,-, ............ - ... --
.L ....... .W~ 
-_ . . -- -

P0[ 
~. -........... "" .. -A' of:.~' .... """' ......... --

-
~ff. ---'--"-
~> .. ,_c...., .. ,., .... v. .. .............. ....,. ....... 

~f? --
• • • • • • . • -

]ll'oxirnllte ]t'yrl in cilch of til(' !lII'CO 
I/:wd, .. , --.. 

Accuracy of Technique 

.\ number of Ileld meMurements, 
which ineludcJ b9th ocbve-balld analy-
ses lilld sou nd·[evcl relHlinb"8 on a ll t hree 
networks, havc been used to tc!;l the 
validity of these dwrts. T hc blind levels 
('omputcd from these charts were com­
parcd with levels fo r the same bands 
("omputed from the oclave-band nna l,)'-
>;('li, The ('ompnriiion indicates t hat. blind 
IC\'l"ls !'ol'respond ing to Ilolid pOl,tinllS 
of the CW '\'C$ 0 11 the gl'llphs nrc usuall,v 
[t('(:unlic to ±3 dl), There is a signiiicunt 
p('I'cenlagc of il'l'Cguia l' e:I&.'8, howevcr, 
For ('xump]e, if tIl(' noisc energy is COll­
('clltrated in Ii narrow band, \\'hic.h is 
true for a pure tolle, 01' if Ihe n(,ise 
nUl'tuutes nUl,rkcdly in lel'eI I\'i lh lime, 
larl:(ci' e rror!; than ±3 db ('tH) he ex­
pected. If thc A , n, and C rcadi ngs can· ........" 
not. be I'epealed withi n 0 ,5 db, good 1H.'· 

CUnle,l' {"llll llot bc I"xpcded, 
Ccrl:lin noiscs in which thc energy 

ill localized Itt Oll{' end or (he Olll1'r of 
the lowcr lWei middl(' ha nds cannot hc 
anal,vzl.'{l h,v this method. Uf! lInlly thi :'! 
typc of spectrum wi11 resulL in l.Jr - L,1 
va lues tha t. do not fnll on t he 1 .. (,' - 1..8 
l'Il!'\'I.'8. H ('re, agHin, an c.xpericllc.cd 01>­
scI'vel' cn n sometimes IISC a subj ective 
l'sti mate of the Iloi;;c to guide him in 
estimn!ing the ~pei'lrllm when till' 
l'IlarlR fail. but. little confidelH;e shou ld 
hc ft ttached to extrapolation of these 
('UI'I'C8, Similarly , thc dOlled 1)()I' t ions of 
thr \'UI'I"PS arc regions of poor U(;CUl'I\cy, 

Exa mples of Use 

An :JIlal,vsis of the freq uency distl'i­
J.,uti(J II of the noise energy is usually 
('>;scntial fot' !he salisfactory solution -.... 

Figu. e 4, R"ring cho .r fo. off ice no;'e., (Covrte.y 
8elon • • ond Newmon) 
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, 
of II. 1I0 1;tC pmblrm. The ~n:tlyJ;i.s 01.­

l!lined fmlll the eha!'t!! of Figllrl' 3 is 
only II partial !ltcp in pl'O\'idinp; the in­
formation rNluired for 11 lIolution, hut 
it w<ually gin:-;; a hotter idea of 111(' 
rnugnitudl' of tIl(' problem than Olj(' ('ll1l 

obtnin from a single ROund-lev!'! read­
iug. I n Ilddilion , SUbseqU(,1l1 ll1elli>Ul"('­

m(,lltl'; and 1I1llllyscs cun be mon.' adt,'­
quuteiy pl:tnllcd aftt'r t he prdimin:II'Y 
1iun'CY has been made. 

In o rciN to interpret. the blind levels 
l,ri\'(>11 hy I hi1'i partial anlll~'sis , it. i8 us­
lUlll.\' helpful to ('onvert the I('\"cls into 
\'lIlue; !<imibu to t hose used for tile or ... 
ta\'c--bli lid analyze!". For l'xumpic, the 
spNX'h-inlcrfcl'cncc level' " ~ ill a u:,3('fui 
referent't' v!llul' that can be oblltinctl 
fmlll an odllve-blllld analy~il:;' With 
slightly 1(';,;,.>; Ilcl'umey than the blUld 
t'iulrlg hnl'e, this ~petth-illtcl'fcl"cIIl'e 

Je\'el is lIpproximatel.y cquIII lo the len.'1 
in the high-frequency balld less (j dh 

'I"", I. lI~ ....... k. "S""",, ('ontrol ;n Office •• MI ............ ,. 
Spr. ..... :. r .... ....,.,-t," .... 01 C'''''''';"''I-E''.''....,n''~ C""I ... 
~ ......... lIulk-tm ~". 18.. 19:;0, I "d".tri.l lly'-;~" • • '",,,,,ltt., 
'i"" . .\I ~II"" 1 "'!IIut~. \'1' 2fl-3:1. 
" II (I. I' .. ...,k. " 1 h~·.iQI",,;()I01 .",1 1,.)· .. h"l~i .... 1 
1-;" .... u .. r N01 ..... ·· f"'Ot",rdi~II' 01 th~ s.:-rond .\ m",.1 No; ... 
M .... tN"~nt ~y"' I""';u"'. Octob", 5. 19.'>1. ", •. Zl~. 
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(:;pcee h-int(,lf(,\"(,lw(' level = I-,~ Ii). If 
this spca'h-int erfcrcnce lewl is high. 
til(' ahility to ('ollnms(' will Iw :,crioll l' ly 
interfered with. For l'xlIrnpl t', if ."011 ar(' 
tr . .,.ing to bri\"(o il1\'(Jlw'fl inSII"uri iOlls to a 
workmtln two f('{'1 awny, YO UI' \'oie(' will 
h!lvr to be vel'.\' loud to 1)(' hcard i>atis­
fa("IOI"ily when tht' noise p!"oduce~ :I 

spe(,ch-interfcrclle!' Icvel of 70 dh. 
,\n OlhCI" usc of spC<'('h-inll'rfcl'cllt't' 

levcl is in mting offirc noi~es' liS flhown in 
Figure -4. These curvcs ("!III 1)1' u:>ed t t) de­
termine the dl~i mhilily uf nui:>e control. 

.\n llllnlysi8 uf th(;' nuhie is also im­
portllilt for planning I he ill ('p~ llcccs,<:ar.\' 
for reducing 1I 0i",e level", i>illt,t.' the most 
sui1able control mt.'a~url'8 d£'pclld un 
tit£' frequency spec1ruIll of tIl{' noise. 
FI)I" example, tht.' ortlinar<y acoustic 
II'eatmenl has littlf' cITc<,t a1 low fre­
'1ucnci<.'S. [3cellUS<' this 8i mple three­
hand l\nll.l.\'!iis d Of'!! indi('u1e itow the 
noi.';C e nergy I,; dislrilmi<'(l. on(' call lIS(' 
I he r('5<111\8 of tiu' IInnly"is us n guide in 
H'lt,t.'ting Ihe lIoise reduction t('('lmiqu£' 
I u IX' tried in Il gi ven ~ it lIat ion. 

./. 1( . Cox, .IIt. 

Fillur. 5. Det.rml"lnll lIOi •• level ond .peed!.inte,f.,e"". I.~el in " b",in." office wit~ me Typ"1.5,51_A Sound. 
l.~.1 Meier. 
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Gf.NEItAl RADIO EX, leR IMEHTER • 
TWO-TE RMINAL DIELECTRIC MEASUREMENTS 

OVER A WIDE TEMPERATURE RANGE ""' 

fig..,... 1. VI.", of th. modified di.IKlric lompl. 
hold., "'ith the .peciol cov., plol •• in,IoII.d. 

To simplify the measuremen t of solid 
diclC'Ctrie samples over a cOllsidemble 
runge of Il'mperalure, the Resenrch Lub­
oraturiell of the Tennessee Eastmull 
Company, Division of Eaatman Kodak 
Company, htlve developed an interest­
ing mooification of the 1'\'I' ~~ 1600-A Dj­
('lcctric: Sample llolder. This modifica­
tion avoids lhe long leud", usually asso­
('i!lted with a conditioning oven, which 
ordinarily requires a three-terminal sys­
lem to eliminate the effects of lead 
capac itance. 

As indicated in Figure I, the remov­
able eove~ aL the ends of the main body 
of the sa mple holder have been replaced 
hy Ilpecially designed covers fiLted with 
luhulur connections to penuit the eireu­
l:ltion of hen. ted or cooled air through 
lhe holder. 

The covers, which are shown in detail 
iu Figur(' 2, are hollow (·haml>ers. Air 

is fed into the tubular intake and ex­
hausted at lower velocity into the sample 
compartment through u. slot of five times 
the intake area. Air leaves the sample 
compartment through the slot in tile 
other cover. The entire cell is thus a 
plenum chamber in wbich the pressure 
is maintained well above atmospheric 
level. The location of the slots (intake 
at the bottom of the cover, outlet at the 
tOI» pNXluces sufficient turbulencc to 
a void hot spot..s. 

The compressed ai r supplied to the 
cell is heated by paasage through a spiral 
copper tube in intim!\Le contact with 
an electrically heated alumi num block. 
This modified s.'l.mple holder has been 
used succtlssfully :11 teml>crn.tures lIll 
to 110°C. 

The complete measurement seilq), 
consisti ng of n Trrt; ilG Cnp:lcitanec 
Bridge, a Tnt; 1:l31 Amplifier and Null 
Detector, and a Tn't; 722 Precision 
Condenser, is shown in Figure 3. 

Although used by Ten nessee East.mnn 
at audio frequencies, the al'rangement 
described haa particularly in teresting 
possibilities at higher frequencies. The 
measuring circuits may be used in a nor­
m:.tl manner, obviating the problems of 
placing the specimen holtlcr or the 

f ig..,... 2. Clos.·up vie", of th. (0".", oho .. ing lfIe 
.101. throug" .... ich oi. It pvmp.d Into, ond ... hoonled 

from, th. u.mpl. (Omporlmenl. 
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7 

measuring circuits themselves ill a con­
ditioning chamber. 

Editor's Note: 

The information 011 which the fore­
goi ng article is based was fut'llishcd by 
)' lr. R. G. Devany of the Research Lab­
oratol"ies, Tennessee Eastman Com­
pany. The covers for the sample holder 
werc made by Mr. Blake Chapman of 
the lnstrumcnt Development Shop, 
Tennessee Eastman Company, Kings­
port, Tenn. 

Figure 3. View of the mea.uring onembly 01 the 
Tenne .... fa.lman Company ".boralorie., v.owing 
the modlfl.d $ample hoIde. connected to 0 Type 716 

Copacitance Bridge. 
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A CLIP-TY PE LOC K FOR TYPE 874 CONNECTORS 
General Radio TYI'~; 874 Connect.ors 

have been designed for best electrical 
performance and greatest convenience 
in use in the laboratory, The screw lock 
found on most coa..xia! connectors has, 
therefore, been omitted, because the 
sliding friction between mat-ed connec­
tors is sufficient under ordimuy con­
ditions to prevent accidental openi ng. 

In sctupswhere line length must bcad­
jusled frequently, some kind of lock be­
tween connectors may be desirable. The 
flared ends on t.he outer conduct.ors of the 
TYI'E 874 Connectors make it possible to 

Typ' 

use an extremely simple locking device. 
The TYPE 874-Y Cliplock, designccJ 

fo r this purpose, consists of a nut, stai n­
less-steel spring, which is easily !"Oiled 
over the joint of two eonnectorg to pro­
duce a compact, neat, locked joint. The 
edges of the spring fit between t.he over­
lapping flanges of a mated conneclor 
pair and prevent it. from pulling aparl. 
To increase the holding power of the 
lock, the spring has been pre-stressed 
to make it tl. Negat.or.' 
'w. J. Cook am! I'. C. CLurk. ",odud E"Jli"_i"~. July. 
10-10: II. "'.nkonen. ' 1UIno .... ~I •• lOa:!; ¥ . A. VOl .... Jr., 
I'ape, No. [' ]-)'-11. The Amerieo.o Society of Meehan;",,] 
Enl;~'" JUnt, L051. 

Code IV ord Price 

874-Y I Cl i plo~k ..................................... 1 COAXLOCKEH I 10 for $ 1.75 

The Cliploc. before in.lallalion. To in.laIL, .imply roll the 'p,ing around the maled conneclotl. Spring cling. 
lightly 10 ~onne~lo", holding them firmly Iogether. 
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GE NER A L RAD I O E X PERIMENTER • 
MISCELLANY 

SUMMER CLOSING 
Vacation - DIlI'j Ug lh~ wt'('ks of Jul,\' 
'2'; nnd August 3 Ill 0l'11 of om employl'('8 
Ili ll hl' vlI('tl. tiuning, :'I JILllUfut, turing de­
pnrtmellt.!; will be tI~1, a nd o lher de­
pnrlmcnls will be m:mned by II skeleton 
'italT. Every effort will b(' mude 10 takl' 
~'a l'(' of urgenl businCl'>S, bul repajr,. l'u rl ­
Hut be Illude, exrcpt ill hardship cnS(.'!;, 
Our f'el'vil'c D epartmeut 1'('(llI PSls tim! 
l'h iprmmt:; of m:U('rilll 10 be rC' puirt.'(i be 
st'hedul l.'(l either to r!'ach 1I.:' wd l he­
flit£' rhis nu.'niiolll>criod or (/£'In),cd until 
afl('rwnrd, 

Rece nt Vis itors tu tll (' (;1.'11('1'11 1 Htu liu 
Pltln t lind 1. ... 1>oJ'lll ol'i(><; - :\ 11'. I,".rold 
Pag(', Il£'acl of Hndio :-:('{.' Ii(m, Hest'l\r<: h 
n ('II:lrlllwnl, BntiRh Broadclusl ing ('01'­

pUl':ltion ; Dr. Dlto Bru lle, Pri nci pal 
HI':«>!ltrh Offic{'r, Xatiol\:\! Ph:.·si('al 

I.llhorMOI'Y, Pretoria , Soul h Afn ell: 
und Dr , T nl SIIO l itL.vlIshi. Din .. 't ll )r, 
Ib tli o 1'1"t.'(' i8ioli ('OI'POl'lll iull , (l~:lka­

FII , .l npa n. 

ERRATA 
Ou r attention hni! been ('allefi 10 a IL 

(' ITOI' itl the diugru m on page 7 of the 
1\ l lI r('h issue of the B:rperim('nl('r, in t he 
llI' Ii('le en tit led , " POI'l lible T t.'S t ,\\I t()-
1 r:lUsfOnllen:;," 

In lhe ]('ads to litl' sdeetor hwi1('h , 
t lie lcnd to the swit ch a rm i'hown as 
2:10r ~holtld huve no ma rkings ; the lrlld 
s hown :15 270\' 8hould be 230\ '; lht' lcnd 
to the oth er point on the swil ch should 
1)(, ma rket.! 270 \ ' . 

OIL ptlgC I of til t' :\ I ZlI"Ch issltc. the 
dM!' of publicat ioll of M r, G i:l(!o letto'[ol 
a rticll' (foot note l , page I) should have 
lwcn givf'1I as ;\ Ia rt' h, 1953. 

TilE ( ;Cll t'r u l n llllio E,·",.; n.fMI:.'/'tlTI-;U i,Oj IImiled lI·ill,oul charge ('(If ' h 

m 0 1l111 10 f!1I J(i lu:f!r,~. " de",i ll l s . Icdllliciall ,~ . n"d o l/lers i"t er esl ed 

ill f'uII, mlln icu t ioll-jref/u ell c)' In efl ,'! lIre llte"t onti I·ol/Iro l IJr o blelll fl. 

II h I''' .'<f' Illli" .Il re(l" es l s j o r su bscri ,Jl ioll ,Oj ol/d oddre,OI s-cllUnge rlO';("elf, 
p /.·" M· ,OI IlIJpty 111 f! jOUOIf' ill f! jllj o r llUl l ioll: 11(1 m e . COIII/HIII)' oddres.'>I , ' Yllt' 
(!f 1"' ,0(;11 1'.01 , .. ClJlll lfflll 'y i ,O! el/g aged il~, (lnd lill f' or W),Oii,ioll oj ;lIdi l ,idIl U/. 

GENERAl RADIO COMPANY 
215 MASS ACHU SETT S AVENUE 

CA MB RID GE 39 MASSACHUSETT S 
TElE P HONE : TR owbrldle '.440 0 

BRANCH ENGINEERING OffiCES 
M { ~ YOII' I, MEW ,0_, 

II WES T STllEET 
TEl. - WOrT, l· H Jl 

l OS AIIGHE S II, CALlrOR II TA 
I IID MonH SE WAl D ST REE T 

TE l. - H OII , .". ,· UII 

CHIC AGO S, I tliNDIS 
HI "lOU TH MIC HI SAN ",lNU E 

TE L wu ... ' . 311 1 

REPAIR SERVICES 
WEST COAST 

WESTUM III STRUM£M ' CD. 
IU MO RT H YI CTORY I OU llYHO 

'" IlUHK , CAli f DUll 
TEL - II0n., 1I ,,11 11 

CANAOA 
un, EIIG IME UI MG, LTD, 

~ f IRST STAHT 
AJAX , OMTH IO 

TH . _T u .. n ~A · nu 
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