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THE SOUND-SURVEY METER 
A Simple , Pocket~Si:le Instrument for 

Noise-level Meosuremenfl 
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eMANY SOUND MEASUREMENTS do 
not. rl'<[uire lhe Il('cumcy and \'t'nmti lit,\" of 
:L Slandlud sou nd-le\·(·J metf'I',' tlnd many 
others lire ccollomiclIlly fewoiblc only with 
:I low-cost meter. For tlw:;e lIppiie:lIions, 
the Tn' l:: 15;}.}.-.\ Sountl .. ':)urvl'.\' :\h.·lCI', 
shown in F igure I. has Ix>cn den'loped. It 
is similar in opel1lting ehamctcristirfol to the 
standard sound-It'vel Ilwtcr lind is compa
rable i ll accuracy, ~tl\hility, and frcqupncy 
r('sponsc Lo the comrnl'l'ci:l lI .,' availahle 

~()ulld-ll'\'e1 llwtCI'S ur oll ly OIlC .vcar' ago .. \1. the l'iUnc time it. is smaller, 
liJ,lhtN in wcip;ht, ('a~i(' I ' 10 U,;(', :tnd much lower in t'01!t than sland:ud 
i I1s1 rtllllell t.-. 

The Solllld-~ur\"ey ,\ I('lel" IUls:l wide mngc of applications in nearly 
all fiddsofsound nu'aSlIrl'-
Ul('nt. For ('xllmpl<" il ('an 
1)(' u,-('(I for dct(,l'Inining 
IIii' nois(' 1(,\"/,1 from rna
ehiIlPI'.\·, for pl'('lirnillary 
SUZT(>.V • ..; of ('II\'ir0)l1ll1l'lIlal 

IF E, en ...... "T,., •. 1;,:,1·,\ So~~d
I.,.,.". \ktet," (;""r"III."/m 1:1/"";_ 
""Rt", '1:'1:1 1.10, 'In"'h, Hl:,~ 

fill"'. 1. View of Ih Sound·s..n-.y 
M.rer, held in hand, wllil rhumb In 

po.ll>on 10 operor. I.v.' control • 
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GENE RA L R A DIO EX P ER IM E NT ER 

l1t1il't' I(>, ' ('I~ , for o:imple acoustic ll1t'wjtlfC
m('lIl s, nnd as:1 Ll'llthing tlnd lahom!.my 
:iid ill f'rhwflt iun, 

Description 

TII{' photogr..tph of Figure I Rhows 
tlml the instrument IlItH l'lCCu de;igUlx l 
parlicularly for eusc of usc, I t. j", :;haped 
ttl fit. lhe htlnd lmL can also he set 011 a 
tllhlp or mounLl.'(1 on n tripod, The illdi~ 
t:ding meter is large for a hand~sizp 

imst nunent, so that it ('au 1)(' c35ily rmd. 
The conlrols and thr meter fire fill nn thc 
fflcc of thc in"lrumenj. Controls lire 
lIimplc, a fuoction switch ai the I('fl and 
a continuous I('\'cl ronlrol nt. the right, 
both Il.rrnngNI fOl' ('usy, fi nger~til) 01)('1'a~ 

tion, Totnl weight with hutlt'rips ill only 
I pound, 14 OUIlCCS, 

Although til(' inl'lrUlllenl is sm:\11 
I'llough to be ('arried in the coal or 
trOUM'N1 I)()('kel , m:\IlY lIs<'1'S will find it 
,'QIl\'t'nil'nt to hll\'(' the ('u.rrying ('a8l' 
/'Ihown in Figlll'f' 2, whif'h is avo.ilahlt, M 
un ucces.'lory, 

The SOllnd-Survey ~I('ter if; showl1 
partially disassembled in FigUT(, :1. Till' 

I'IIiUr. 2, Convenient ~a.ryinll ta.e " mode of brown, 
bli.le.-proof. lop-il.ain cowhide and ho. a ,l,oulde • 
• trap, SPQtfl i. p.o~I".d for two 'PQre flQ!.hlillht c .. lI. 

and one .pa . .. plot .. bQ"ery. 

• 

, 
entire unit i.:; mOllllt(.'(1 in:1 simple, tW(). 
pi('('f', aluminum ('fISC, '1'1U' micrOphollt' 
cllI,tl'idge is visible at. the t.op, fastenNi 
to lhc caS{'. The alllpliticl" chassifi is in 
the middle, :;howing the four "ub-minill~ 
tmc tubes, and this chnssis is rc!.dil,v 
l'f'mon~d from the elISe for cast' in sen'
]('1Ilg, The b:'lt 1(']if'S arc on(' siz('-C 
flu.~hlight cell find Ol\t' 30-v.)11 he:(ring~ 

aid H~ha I ((,IT, 

Circuit 

Ai'r;hown hy th(' "implificd schematic 
of figure 4, lh(' instrument. eOllioiist,a of 
11 microphone, :\ ('a libl'l1U,.,(! potentiom~ 
('Ier, a four-s!:lgI' :lInplifier wit h wcighl
iug net.woJ'kfol, and all indicating mel('l', 
A voltage propOl'tiolla l t.o the ('lIn'ell! in 
the mct('r eil'('uit is r('iUl'Iletl lu t he grid 
IIf the scc{m(\ slagt' liS negati\"(" feeflh:"U'k, 
whidl m!iintain~ Ihf' gaill of tll(' ampli
lipr t'f':lSOIlHbly ind"pelld('nt. ()f nOl"ln:\1 
rilllngcs in hnt tNY voltage and lIging 
of tu l){'S, Thi ll fol tflbilizalion makl-s it 
pl"adieal in t Ilifol Himpl ifird insll'ull1enl til 

dif' tX'nse with the u~lItl. 1 fl'ont. ... pallel gain 
IIdju!ltments, _\n ill1ern:l l u,djustment is 
prm' idPd, ho\\('\'('r, which ('lUi be used if 
1111)(, r('pi:tccnwnl li m:lkp;1 Tlf'l'f'RSlU'.\' , 

Components 
While low priet' \VIUI :m important oh~ 

jt.>eti,'e in the dl'Sign of this instrument, 
high~qllality components h:l\'(' ix>(on III't:'(I 
throughout. For t'x:.l.m ple, the Cll Pllt'i lOrs 
al"e hel"lnelil'all."~8<':tIe(1 unils; low~rHJi :;(' , 

IOIl'~micropholli(' 11I1X's arc lIst'(l in Ill(' 

frrs~ 111"0 st:tgeM; IIH' mejrl' is rugged, :It'
('lIfall', a nd (,(lmp:u·:lt;vf'ly largl'; Ihp 
im il('h uf'{'il iM:t hig ll ... qll:llilY Ill iniatlln' 
on('; :l.Ild Ih(' pOlf"ntiomf"ICr iR of II type 
\\"('11 known for st:lhililY and Il)n~ lif('. 

Le vel Control 

Tile ('alibml('d 1)(ltent iomelel' ilS :l rOIl~ '"' 
linuolls level {'olllt'ol, \\'hi('h is 1111 1Imo-
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\"al""1 111 ('I IIIlIlWr!'ial lil liS!:' mctCI'K J l 

- Iwrillils Olil', whet I lIlf'tl:;uri ug Buise, tu 
1u.ljUSL the level l'onll'ul so thliL till' 
nll('l till ling readi Ilg of tl lc 111(,1 ('I' bah. rwcs 
ahout till' zC' I'u-d edbcl lIlark 011 t ill' 
IlwlC'r. Th('11 till' \('\"('1 i.ll givC'1l dil-e<:liy 
hy thl' 1::'<'tH ng of the ftttf'lIl1ati ng pol(,l1-
t iflmclt'r, which (;0\'("1'8 lilt, most uften 

11;.1('(1 range of fw m GO to 100 decibels: 
.\11 additional 30-li(''(:ilJ{'1 a\'\'C'lIl1aliorl h~ 

11114) wuvitlcd, and tll i~ witl l the - 10 t il 
+ tj dceilJcl range of till' rnctpr makCl'l1 he 
lutlll lSOund-pressurc-h.'\·d range of the 
inlllnul1('IIL from 10 to 136 decibels: 

The COlli inuous Icvc\eontrol also IX' I'

mH,:; the full lli-de(;ib{'1 dynamic range 
IJf II!!:: Inoter tu be utilized . FoT' example, 
tmmc II UilWS have a fairly IItCl.l.dy baek
ground If'vcl with occasional b lH'Sl S to 
higher Ic"els. The 1(,,,1'1 contruil:all tiWJI 

he I'!('t. so that th(' btlckground level is at 
- 10 decibels on the nwter, 1Uld bllrRls of 

,... !luiM up to IG decibels higher Cli ll I,c 
OhSCI"Vl'(i din .. 'Cl ly nil the meter. Th iij 
freedom of udjustmcllt is not pos.'iihle 
wilh the usual IO-dccibd step C('lI lrol. 

Meter Characteri stics 

The ncg:J.li \'C fcetlhack from I he Illt't (>1' 

eil'l'uil to t he second stage PI·0\·id t.·8 It 

high-impedallce source for the I'edifier
type meIer. The rC8u lt uu l IHell'!' l'l!rn"lIl 
j,., ver:.,. dOSl:'ly pr!)por·tiUlllrJ to the an.'r
aw" \alue of the rt'<'lified ,;igllal, ovcr tllP 
fuJl"alibratcd mngc uf t he meter, with 
liltle d l' lX'Jldellcc OTI temperatllfC a nd 
ind ividual rc('tifi('r el,lll'llett'l'istics. '1'I1U 

seli le distribution 011 the meter is cul'
rcspomli llgly a pprc('i:lb ly betlci' I hnn 
t hat ohtained II'h('1l f\ low-i mpedmlce 
source i8 used for driving the rcetifier. 

The meteri ng ~y8'em fni ls to met't t he 
requirements of the two-signal le.""· 

-. flJt· \,-111·8 J'cading by on ly J 2 decibel. An 

1'8 o.Qorn 'w'.,. 
'AtJ'\(!ritan !ltand.rd I .. " SOund· I .... ·ct ~h·I~ .... , ZU 3 
119.0. """"itap St"ndartlo A~ •• I;"a, 

" '!t IL , 1'~2 

in\'C$tiglllion madt, dUl'ing till' de\,dol'
menl of lhi~ illJilnllllcn t 8ho\\'('d, how
ovt' l' , that t h is discl'cpancy is lIol illl Pll l~ 

lallt. fol' a. simple SoU lJd-;;wTey ~ Ie/('I'. 

It 11'11." ('hC('ked experimcnttlily t hllt. fOl' 

ahnOl:)t all souJ\d~ the difJerel1('o in read
ing t hat ('ould be 1I.8Cribed lo the rct'lili('r 
eharacleristie eompared to that in stnud
art! 1I01IlHI-Icvc1 meters was 1t..'!'8 tllan I)iU' 
d('(' ihcL 

The mder ml'{'t" tire ulI llistio: churW'
tcristies );1~ifi('(1 for l\Ouud-levcl metel'S. 
which indudt>b :I limit. of one decibel 011 
the o .... ershoot. The IIpeed of rcspOIl8e is 
lInly slightly f1L.';tcr tlmll a VU meter,' SIJ 
t hat those familial' with the behavior of 
that. inst rulIlent. wi ll lind this OIlC vcry 
!:Similar. 

Frequ ency Res ponse 

Typieal ,In'r--all fl'cqueney 11.\-;1'011:,(' 
j'ur\,('!': of tire instl'Hmcnt tlrc ~lrnwl) III 
F igure 0. Th~ cu rves show the r('IUliY(' 
meter l'Cl1.di ll~:lS:~ function of frequency 
for COllstaut frec--fiC'ld sound pr(.'i:\Surf' 
pruo:iu('oo by :~ pIUlIl'-\\,1\.\'(, SOIlN'C. The 
11.'''"i>0mic curves include the diffmdion 
t'lfc-ets of the in'ilnuucnt, IlUt. not thu.-.I· 
of 1I1e obsclTer. Results are showli fUI' 
t.wo d ifferent a ngles of ine idC'/lce :lnd 
flJ r tire i hr'ce di IT('1'('1l1 weighting !I t' t · 

wUl'ks. Tht~' wlu) ar(' f:unililll' wi l II I lip 
u:;w,1 llIieroph"lu' l·hlll1l('tcri":lit'~ II'il l 
r('lI lize Ihnt thi .. 0\'('1'-,,11 rl'l:-plmst' i" 
rt·markahly WX)li. 
• \ ,.: I"~ "\'''I"m~ ~r_u~"","lo "I 1-:1<'01" .. ,,,1 l'<pt ... t. 
h'od I'",~r.'" w .. ,· .. ~, .. ,·[(\.~ I\!I~. 

Figu,. J. Vie'" 01 Sou.>d,Sur .. ,y Metar podiotly 
di,o .. 'mb!. d 10 sno'" co ... tr\ICtion. 
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'fhe weighting characteristics are in· 
tended to approximate the relative re
sponse of the ear to pure tones at. three 
different. le\'eI8 : the A network corre
sponding approximatcly to a 4O-decibcl 
level, the B network to a 70--dccibcl levcl, 
and the C Ilet work to a lOO--dccibellevel. 
In this Sound·Survey Meler the minor 
differences at high frequencies have been 
ignored, and the weighting networks 
affect. only the low.frequeocy response. 

Maintaining uniform response at high 
frequencies for the different networks 
makes the in8tnlment. more suitable for 
preliminary surveys for determining pos-
sible hearing damage. It also makes it 
possiblo to estimnte better the nature of 
the frequency spectrum being measured , 
For example, if a. marked reduction in 
reading occurs when switcbing from th{' 
C to the B and from the B to the A net
works, then most. of the energy is con· 
centrated at low frequencies. The extent 
of the reduction sometimes permiUl one 
to cstiml~le the approximate frequency 
at which the energy is concentrated. In 
contrast, lhe usun.] weighting networks 
modify the high·frequency rCSl>onse 1\8 

well , !lod tllis modification makes the 
estimate of the spectrum more uncer
tain. 

Comparalive Mealuremenb 
Onc iml>ortant question that should 

he cOllsidered is; Row does the noise
level rending as measured by the Sound
Survey Mctcr compare with th~t mctls
ured on a sound· Jevcl met.er? There nre 
ma.ny factors that enter into the answcr 

"IPS' A""'LIFICII 

• 
to t ilis question. The most iml>orttlllt 
are the frequency Sl>cctrum of the noise 
s od the f requeuey response charnctcr
istie of t.he instrumelils being comp:ued . 
When these two factors arc known, a 
fairly good estiml\tC of possible differ
ences CM be made. This elIcet is impor
tant, not ol1ly when the Sound..survcy 
Meter is compared wit.h It soulHl·lcvel 
meter; it also is important whcn com
paring two different types of sound·levcl 
meters that usc different. m.icrophones. 

For example, when t.he TYPE i5g..P'25 
Dynamic Microphone is used with the 
Tl'p~: 1551·:\ Sound·lA'vei Meter to 
measure a 3<kycic signal, the readillg 
will be about i decibels lower thaD when 
t.he Rochelle-salt microphone furni shed 
\\"ith the instrument is USed. For this 
frequency and the C network, the'l"\'T'E 
1555--A Sound-Survey Mcter reading 
would lend to be Ilear that obtained 
when the TYPE 75g..P25 Dynam ic }' l icro-- _ 
phone is used on the TVI,t: 1551·A 
Sound-Level Meter. Differences of simi· 
tar magnitude Clm occur at the very high 
freque ncies, while the differences will be 
appreciably less ill the range fl'om 100 
t.o 2,000 cycles. That such diITel'eJlccs are 
normal can be verified by checki ng the 
tolerances allowed in the ASA Specifi
cation on sound·JeveJ melers.' 

Because of the iimitntiolls imposed hy 
amnII size and low (,08t , more vnriution 
can be expected in the low.frcqueJl( ''y 
response for the different networks in 
this simplified instrument than occur in 
the ' I"\'"PE 1551-A Souml·Levc1 Meter. 

'See l""I"Dle l . 

IfCcrlFlCII 
IIIC'C11 '\ 
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, 
On the wholl', howC\'cl', thl' difTcr{'n('cs 
b<-t \\'('(>n rcnding8 tnkclI Oil the FiOUllfi· 
SUI'\'('." )' INf'1' and 11 comlllerl-isl sound· 
lcvel Iflej(>r an' not signifit':lIll ly grclllCl' 
1h311 the diITCI'(.·IIt'C'S that. {'1m he C.XPl.'Clt.,(\ 

bctw(.'('u flou nd·lcvcl meters of ditTl'rctlt 
1l131l11f3elul'C. 

Microphone 

TIlt' microphone used in lhe Sound
Surn':v l'dctcr i:; 11 no("hcIlC-6!l IH: I'.n~\I\1 
diupl,mgm type similar in chnraclcri!<Iics 
to th£' 011(' snpplied as standard with the 
]'\I'}; I a.3 1-A :-;ound-Lc\'c! :\ 1{'lel'. It 
OrX'nltc:; ioto a high irnpcdanc(', whi{'h 
limit" the variat ion of scllsiti"ity wilh 
tl'mpt'l'nttu'c to about 0.03 db pN dl'gl'C(' 
F. I.ike (I ll Horhcllc-stllt dC\'ict,:;, it is 
iimih"{l tu a m:Lxi mlim saJf' opcmting 
tcml)('I'll\lIN' of .j(j° C. or 115°F.; nuel the 
CI'.\'81:11 j" destroyed if kept fJ.bo\'c~),loC, 
01' l:ll OF. Long cxpostll"C to e~1 r('IIlCS of 
humidity should also be u\·oidcd. 

Mointengnce 

Houtinc m[tintenfl.nce cb('('ks al"C (,:L."ily 
m:l.dc. :\ blll.tcry check position if! pro
vided 011 lhl' function switch. The pla te 
baUNT is a 30-volt hcnring~llid 13-
b:lttCI"Y, which Insts for about 100 hours 
at two hOUTS ller day, while the filtuncnt. 
battcry opcrates for 20 hours l\t two 

APRil , 1952 

hOlll"lO per da.y, 'I'll(' filallU'nt ullttcry is 
n size-C flashlight ('ellll\'uilabic in mallY 
loctll stort."!;. The mnrkcd di~rcpan('y in 
life of the Iwo hllttf'ries servcs lo make 
le&; eo..~tl.Y ully 1I\,f'I"5Iighl ill failing to 
t.urn ofT thf' il1:;Irllll1('II1. The ille~p('u
sivl', rClldi l.v~obt:liTl('{1 fjlllnlcnt batt cry 
1'llllS down first lwd SH\'l'$ the plate 
bnttel~" 

When Tlct'es:':u",\', the ovt.'I"~a ll ('alibra~ 

lion CtUl be clwckcd a('('ul"lltciy with the 
Tn'E tf).')~~ .\ SUlIlUi·I.t'vcl Clllibrator' 
u.s shown ill Figtll"f' 6. 

Applicotio"I 

The SOllnd·SUI"\'(,y :\Ictcr cun he used. 
ill many II1C:l;;UI"cmcnt8 th:.1t. hl\\'C 
hithcdo \J('('n lllad!' by thc murc C.'qx;n· 
si\'(' sound·\!'\·!'l metN. l~ol" cxumplc, 
mUIlY noise SlI!" \'C.\'S. appliance !loise 
tests, unci frequency r<'fiPOIISC tcsts can 
be made sati8futlorily with this llew 
instrument. ~OIllC of these tests, how
C\'cr, must still be m:u:le with an iustru· 
1ll{'lIt likc Ibe 1'''0' 1'.; 1551-A Sound-Level 
i\ lctcr. Whcll t hI' noisc IllIlRt. bc analyzed 
01' recorded, whe!! u witlc·frequency 
range system is nccessary. or when a 
PI·()(!Uct·IlCCcptlmcc tesL requires the usc 
of a standnl'd sound-if,vel meter, the 

f igure :5. Typical fr.qu.ncy . . .. pen •• cur.< ••• 
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TYI'.~ 1551-:\ ~ound-Le\'el Meter is 
recommended. In addition, some noise 
levels a.re heyond t he range of mCllSurc
mcnt. of the Sound-Survey )lctcl'. For 
example, quiet elettrit clocks Imvt' a 
nuil>(' le\'cl well h{']ow 40 db, and the 
background le\'eI in a bl'oadcnst studio 
it' usually in thc "ange from ~O to 30 db 
on the A-weighting net wurk. 13uL lhese 
low levels lire cxceptiollul, and the usunl 
lIoise level" to be measured are well 
within the ol>eratillg I':lngc of tit(' TYN) 

J,j55-A SOlllld-Sun'cy )Ieter. 
In addition to these gCllcrally uccepted 

upplications for a noise meter, the low 
cost of the Sound-Survey ;\[eter makes 
it economic/dly praeticll1 to usc for m:lIly 
Ilppliclltions tlmt were not so feMiblc 
before. Some of these wi ll be discll8SC<1 
bricAy, and, bemusc of its iml>Dl·tance, 
t.he appliciltioll of lhis meier for pre
liminary noiBC surveys with regard to 
de.'uness risk will also be considercd. 

Deafness-Risk Surv eys 

Much work is being done tlt present 
by industrial hygienists, otologists, psy
chologists, ph:rsicists, engineers, and 
others on the problem of hcaring loss 
from long-period eXpoBlIl'C to exccssive 

• 
ooise.' This work will lead to essential 
information for judging whcn car pro
tection is necessary. Some preli minary 
conclusions ha.vc bccn rcached, but, be
calise the prohl('m is \'cry complicated 
and adequate data arc not zwzlilablc, the 
pnlsent conclusions arc tcntllti\'c :lnd 
will be modifiL'd when II beLle!' under
standing of the problem develops. Some 
of the factors that make the problem 
difficu lt are (I) the large differences be
tween iodividllnls in their susceptibility 
to damage by noise; (2) the normal loss 
in hcnring with age; (3) the effects of 
somc discascs 011 hetu'i ng i (4) the much 
higher Ic\'el of noise that cnn be toler
att.'(1 without permanent damage for 
short, exposures than for I·epc.'l.tcd long
time eXI>Dsuresi and (5) tbe higher levels 
that can l>e tolerated when the noise is 
dominated by low~frequency com~ 

nellts rather than components ill tbe 
higher audio-frequency range. 
'IUrl D. KT}'U'r, "Tb* t::lfect. of S ..... on ~I.n." ~ I ono
.... i>h Supvlell~nl.l. s"pte"'bo!., 1{1<>O, An~.n Spteo:b 
.... r lJ .... r. nll: A~'.tion 
1_ I.. Ben."",k. "No;,.. ('ontrol ;n Ofllce aDd .'.ctary 
."r--\' T .... """ction& nuLietin 18. 1950. l udll:'llrilll if),
I'~"" Foundauon. PI>. 26-33. 
l'r<><:«dinp of the s.:oo"d A"n,,"" National Noi ... Abale
men~ Sympo,",uru, O<:\obe. fi. HI~ I . T~ehul)lollY Ce"I~r , 
Cbi .... .., lG, Illino;". 
l,.""""(\i"lll' of lb~ Co",*, 0" tilt AMlUlIlial SJ'«trllm, 
}'ebrua.)' ;;..s, 19.">2. ikl>ool of P!lblic lI ... hl>. Ulliver&ily 
of ~1i.b'lPn. AnD Arbor. 1I Ii.bip .. 

It.,,) fi" .... 6. Sound·s...v.y M~le. with Sound-luel Colib.ol<:l, in pooilion for over-all calibrolion died<. 

l~glllJ fig...,. 7. Sound_SU ...... y M.I.r b.ing .... d 10 "'.0." •• no;'. I .. el prod",.d by pnevmolic rock d.il~ 
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Because of the imponancc of the 

problem, however, c\'ell lhe tentative 
conclusions availabh· now arc of vulue; 
and the Sound-Survey .\ Ieter is tnO>lt 

helpful for pr-eliminury surveys to d('tcl'
mine if operating personnel n('('(j to \\'('ar 
Nll' defenders or if efTort to reduce the 
1I0i~l' level is juslifiNI. If the leve[s arc 
8ufiieiclltiy low, a ('heck hy tilt' ~oulld
Survey i\ letcl' eOllld he ull that is needed . 
Otherwise, it, ca n lihnw \dH:thl'I' 01' not. 
detailed i ll vcstigill ioll tlf!i ng t he T YPE 
ISGI-A Sound-l..cvcl :\Ictel' alld the 
'(''I"I'E 1500-.\ Of'tiH'('-Band Xoi~ A II
niy:wr is necessary. 

Sound Re production 

The audio engineer should lint! the 
Sound-Survcy :\1et.cr vCl'y useful for cus
tom a.udio instnUations. Typical uses 
here are the following: adjusting thc 
rela.tive levels of the dilTerent speakers 
in :\ two or three-wny !lpcakcr system ; 
chc.."C'king the dynamic rnngc; !!Cuing the 
in itiul refercnce lcvel fo l' a compcn:~atl.'(l 

volume control; checking and adjus ting 
IO\\,·frequcncy response to :1voili IxIom· 
inf'SS, 

Speech Clone l 

The deaf PCI'SOTl is ubv iollsl)' IIIw,hlc 
to judge the relative loudness of his own 
speech and that of oth{'l's, A visihle lndi· 
cution of level, such us thut pl'OvidaJ by 
the Sound-Sun'ey :'Ilctcr, can he 11 useful 
aid to the instructor of the hundi('aPI)cd 
in showi ng the student holl' to :ltijust 
this level. T raining in adjusting the level 
of speaki ng is alw nccd(,() whcn a heal'· 
ing aid is first 1ISCt'1, because this :litl up
SCl.S the apparent bal:lncc of lel'el l~ 

tween the user's voice and the hllck
ground noise or other ,-oices, 

Even a 1>Cl'SQn with normal hearing 
cnn not correctly compare on :\ su hjt'ctivc 
basis his OWIl voice level with tlull of 
01 hers, becnu!le of I he inhel'cnt diITcrcnc/' 

A P Ri l , 1952 

betwccn IiBtl'niug to himself and liglcu
ing to others, The instructor in 8p4...'('Ch 
and drama cl88SCS may find the Sou Ild
SUI'\'cy )fl't('I' uscful here fol' demon· 
sll':lling to 1 he student all an objcdive 
basis how lIis 1('\,('1 compares wit h otber 
voices, and it might he used a.q :In !lid to 
dm'eloJl the ability of the :<tudent to 
projcct his "oicc to COVel' a I'casonable 
audience without, speech reinforcement, 

After experiencc has been obtai ned 
with the instruillent, it can be lt~ 118 

a guide at rchcarslll~, 1 L Cim hdp in de
tCl'luilling whcthN or not a given per
former needs II I'lose microphone pil'kup, 
or it ma.y be w.cful in dcmonslrilling to 
the perfomlul'and the director that sllch 
a pickup i" IIPCCSS:.\I'y, 

Ph ysiu laboratories 
While many college physics bbom

tories have !!ound·levci meters, large 
nUDlbers of high·school physics lubora· 
tories and even some of the smaller col· 
leges havc not, h('01i IIblc to alTord ouc, 
~ow these ('Ull consider this new, 1011'
cost meter, It ('un replace or supplemcnt 

Fig"r. 8, Meowring the , .... , of ,.ptocWud >O\Ind 
in 0 .1Ieolr • . 
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GENERAL RAOIO E ){ 'ERIMENTER 

iIOm\' vf IIII' c1I1S1il(·td pnwdpl' Ill' flallle 
l'xpl'rimCIIll'l. I"ul' r·xumpft'. !;tllnding 
w;ln'S III ",lfJ/ll':<, tflt' cfT('(·I,.. uf h;lfIlt":< W' 

oh~tr·lIC lif)lls. the lItl(·Htmlioll of doors 
:nul p:.II'1 ili(lW;. 1 hl' comp:ll·atiyt" intcll~ 

sil.\' of \'al'iOUi~ noi~ Rl'll ll'tt 'S a!; well a:; 

ol]lt'r phell<Jlllt'ulI t·tll l \)1' Jcmonsl ml Ctl. 
" 'hen St'h'')()Ii; have 11 S(' riOU;! noise 

prohlem, thili illlnl'llTncni (':UI hdp in 
dctP"mil1intl; h011 10 I·or~·t il. Simple 
sound surv(':\,:-l \\ill indie-ale qllickl~r 

whil'li l'la88l'OOms :\1'(' tOO noisy :lnd lil;:ro\..,. 

to nfTecl Ihe {'fii('ic llcy of the le:U'hcl'f'. 
E:'I.llf'l'ir·lI(:t' hus indicalNI lllUl \\h('n Ihe 
lIoi~{' I('\'rl (';\(·('('(1,.. -1:' dh on 1 he ,\. 

'H'iAhlin~ !l ctwork, the st udr::JlI ~ aJ'~ 
likd~' I rl Itln'l' diffl (: l111 y in IIl1dcrstnmling 
IIlt'lr'Ut·lll'I'. 

Architects 

Th£' 1l 1'chited can u!\\! I Ilc SOlllld-Sllr~ 
vC''j' :'d et(' I' ill tltr· Rlu tiy of sil l's fol' .. ffir(' 

• 
huildings, "wile!', alill fuclori('s. T h(' 

huildN ,,{It' ll crm!<irieJ'S Iloi;;c ill his sclt,c
{ioll of a I)I'O\K'I' phlce 10 pu l a buildinl!:. 
ill I he !I:1m(' way lhal he considers other 
cuvironnll'otlll faeto!,:" f>ue h 118 pr('w:lil
ill!; wi nd", :-;1I10kl', and school!!. 

Field Engin eers 
The illst l'Iunenl iti !III "ouvenit:Jl l to 

car!,)' tllllL Sl.lk~ enginccrs of some prOtl. 
lJ(·t.'1l'hou ld find it :l w;cfulncr'ussory 011 
their field Il'ip$. 1"01' CXlllllp!e, the appli
"alion;; e n gilleer fol' aCOlistica!mllll'l'iais 
Can detNmine with I his in:;t l'tImClll nUli'h 

alxltlt the n at ure of an.\' noise pl'Oblcm . 
Il l.' Cill] detel'lninc' the \e\'('ls involHd, 
Hlld, h.\' ll"ing till' "'eightin~ IlCLWOI'ks, 

he ClUJ :11"0 lelu'li something :i1}Out tlj(' 
SI>N'trUIIl, Idlil'h is often a ('rucia i factor 

ill tho prohlC'm. 

- AnNOI. 1> P~:TEUSO"'" 

SPECIFICATIONS 

Ra",., 1"N)Il) 40 ,II, to, l;:1(i dh IIhll\'11 I he ,,' :lIldllrd 
IIo)Uu'!-pre. .... url' rl'fen'lH'c Icv(.' "f 0.0002 pbUT. 
f"quency Cha,aCI •• JIII.: Th TI'e d'fferl'lLl f I'eq lIelU'~" 
\·h:lr~tcri,.lll'~ tall II(' "cll~t(,<\ uy t he main 
r:ontrnl $witcil (~ Figure S. l , .. Ihe C aLitI 
C +30dll wl'llI:htlll" t)(bitl""~ .. uh~laHtiall.\· 
1'<111.11 rr:-.;potl't' 1(. nit fTt'lIUenf'i1'" h('t" 1'0'11 ,If) alld 
8000 CI'~ v; .. ht"I"I'(I. Thi_ I'IHlr;U"e~t~tir i,o. 
OI',lmul'ily ""'-'tl fur aJllc\'eI~ "h\l\'(~ 85 dh. 

Thl' 1J·\\'('I.IlhIIH,R IIO~iliu" il! uS('<\ fot levd~ 
hrllll,(,n 55 and 85 d 1. 11$ r('~rMmile fotlo\\'~ t hl' 
iO dh <:()lItnur ""tllhli,hed fl'l llw ~ t"IIt1:.u'li of 
II ('ll!:hlinl: r .. t M6ml.!·lc\·cl mcteno. TheA.wcight ... 
iug tlO~iti"lL i~ It..mllly 11:'('(1 for le\'cI~ between 
40 1\11<1 55 d~. II,. T'-"'llOl1..e foll\lw<l Zlpt>roxi~ 
111111(,1\' thc4(hlh I'fln t Hur('>!tllhll~hro forsowhl· 
le\'('[ ille\('I' wei.l:hl iu~. I II :uldition tol pro\-itling 
mC:nl~ for !LInkin[/; Ihl' II.~u,,1 wcighted levI'1 
me:\c,urrmeul. lh(.'>«' f'll"ral'leri~ll"~ )~flllit olle 
t(l ("timMe. hI' f'I)lnl)!lnllivc mell..~ur('mClIL<; "-ith 
dlfh'fl'lll W(,~)lti"lt l'ilnr:lcl('rbli ..... thr relative 
il ut~'J'I'IIJ<'(' of l"w-fre<llIenty elimpOIl('II (8 ill 
thc '''U1Hll)('lIlft' 1II1':1'"Tl-rl. 

MI«aphan.: Th(' e ry~tlll uinphfllgnHYlHl mieN!-
1'11<)1"-' <":lrlTilbm i~ 1,11111111(.0(\ (l( tim top of thc 
m_rrnment. 'l'empt·rnlul·c C(>I'ftidl'ut. of S(!n~i~ 
tlvlI~' i~ "Wilt 003 !III [wo.t deIl:T(.'I' F'. 
M.Ie, and AllenllalM: I'M i(~I'el, l.cln" 100 rib the 
lIoi.(" I('\·el i~ L{ilt'll ".1- the ,",urn of thl' re:ld illg ~ 
of tht' meh;~r "utlllttl'l1ll!1tor. 

l' tlT ICI'd" nl)Ow,' 10() \lh tho IIl11ln l'(outrel 
b\\'i!rh i~ lit! 1(, "C+30dlJ." T heil the n()i>!(l 
leVel is ~h'c" h.y the ~um of Ihe n~udil1g.~ of the 
ntlelluu toT lIud thc meter Jl\lI ~ ao dh. 

Thl' hulli'lll' dmr:ll'teTi:;tic.o of the rcr'tificr
!~' tKl meter ~irnulut(' lhn"" of Iht' hUllllm r.ar tuld 
ll.f;Tt!e with 'hu~ for ~1".ntl1IrU 8O\lnd-le\'d 
Il>I'I (,fl!. 

Stabllil,: Thc 11111 11lifieT lind level indicator lire 
st>lhiJizcd b~' f('(~ bllck. T he change ill ,,:Iin Wltl, 
hUller), vO)lt:lg~ i!\ thereby f('(llIeed to moderate 
\·:UIH ..... 

Thl' bdilivior of the ill'trllmcnt. i.$ nol notif'e
ubly flffl'<'led I)y lcmpemlul'f!' and hunlldity 
O\'er the T:LIl/o:C!i (If room condition" normslly 
l'I'l~Juntered. The maximum 8/lfo upcr1lting 
teUlpcrut llTc '" J 11;° F. T empf'T(I/,tIrQ!S allOvr 
t 30~ P. will IJ('rlW\.IlClllly dUmll[(e t he I{o('hrlll'
....,It I'ry~tltl in the mkrophOllc cJl.rtrldge. 

AUII,acy: The ~1'in of the u.m1)lifiC-T i~ >sct illi~ 
linlly>oo thllt tltl\ ~n~itil'ity 0 the instrumcnt 
i~ t'(m'(,(· t 11t 1000 r'l>$ within ± I db. The B :md 
C frequcnc~' ,'h:'TRtleTistics are CSliCnli:tlJy 
with", lhe tlll('TluJ('I''; allowed Lv tI,e AmCTic;.r1 
Rtaudurtls A~)l'int ion @jKllli lic:ltion on Sclllnd
IRVcl !\IcleN<. The II frequeue,' chnrnetcrktic 
i~ .• imil!lr tt) thut rl'(t llired h~' l11e AS,\ SjleI·ifj, 
('''till'', hut it pMvides only lh(' low-fr('queIlI'Y 
rotl-otT l)(!Io\\ tOtIO Cl»'. 
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Wben the 8 - IUIiI C- weIghting netl\'orks are 

used, the readuig of this meter for most. tYJ)el! 
of IIOWlds d0e8 not differ from that of a metu 
meeting the ideal ehlU"ftCteristiea given ill the 
ASA specification on 8()ulld-Jevel me\.e.MJ by 
morc thlUi ~he standard ABA tolerance!! In
cren&ed by I db, 

... ".,1 .. , One I.!+volt size.{: fll\8hlight battery 
(Everelldy 935 or equivalent) and one 3O-volt 

T,p' 

APRIL . 1952 

hearing-aid bsllcry (Eveready 413E (Jr equivlI
lent.) are lIupplied. 
Tu ... ., TwoCK512A..'{ and twoCK633AX lu~ 
Ill'e supplied. 
c.,., Aluminum, finished in organic black, with 
et1Uldard 14'-20 tripod socket. Aluminum pflnel 
ia finished in blACk crackle lacquer. 
Dlmon,lo ... , 6 x 3~ :It 2J.i inchl'lllt over-all. 
N., Walghl: I pound, 14 ounces, with baUeries. 

1.5$.$_A. 
155 1_101 I S.und-S",....y M. ,., ' , .••..•••.•••...•. , ..••.• T MI SY."-

C"",,'n, Co .. ...... , .... , ... , .............. . 

Prin 

$125.00 
10.00 

CREDITS - The development. of the 
Sound-Survey Meter was carried out. 
under the direction of Dr. Arnold P. O. 
Peterson. Credit is also due to Henry C. 
Littlejohn for the mechanical design, to 

Hobert. J. RuplenB8 for his assistance in 
the electrical de\'elopment, and to Dr. 
Leo L. l3ernnck, Dr. Donald B. Sinclair, 
and Ervin E. Gr088 for their many hell)
fut suggestions. 

COAXIAL CONNECTORS FOR RG-58/ U 

AND OTHER CABLES 

We have recently had several requcsts 
for n TYPE 874 Conncctor for use with 
rW-58/ U nnd other cahles of small di
ameter. Accordingly, we are making 
available the TV I'}: 87.J-C58 Cahle ('on-

"P' 

nector and ! h(> TYPB 874-P58 Panel 
Connector for this purpose. A complete 
list. of TYPE 874 Cable and Panel COIl
nectors, with the co.'uia,1 cables for wh ich 
they arc suitabl(>, is given on page 10 . 

Code Word 

174-C C .. btl C .. nnUIor. . . . . . . .•. . . ..............••...... (.'O..u:CABL!lR $2.00 
174-P P .. n. 1 C .. nn.d.... . . . .....••••. .......... .... .• . .... COAlU'f;OOER 2.50 

-. 174-<:1 C .. ble C.nn.ct... .............................. .. ... CO..u:COROER 2.00 
174-PI Pan. 1 C .. .,nector ................................... COAXP~R 2.50 
174-C51 C .. bI. Cann.ctor .......... . • ................. . • .... COAXCALLER 2.00 
174-r51 P .. .,.I Co.,n.ctor ................................... COAXPANN'ER 2.50 
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A NOTE ON THE 

S INGLE - ENDED PUSH - PUll AMPLIFIER 

l\ Iut:h interest. has been shown in the 
ndj"le 011 t l](' push- pull amplifier ('ircui L 
in the October, 1951 , issue of the Experi
mClller. Home of 0111' correspondents have 
l'itcd cadier work in which series-con
nected olltput tubes have bt.'C1l lIsed. 
Ri nce ol he l1; may algo be interested, \\'C 
reproduce here thei r combin ed refer
('nces, all of which an.' U. R. Patents. 

II olden 1,009,327 
Guhin 2,235,077 
Smith 2,2-1 7,316 
Arlzl 2,3 10,3-12 
Whi te 2,358,-128 
Etter 2,'123,931 
R ockwd l 2,-140,02:,) 
Stodola . 2,01 88,5(17 
RI.1chura. 2,5(; 1 ,4 25 
A st udy of these patcnts app Clll'g to 

show t ha t. none of l hem 11lIve anticipated 
t he bn.o:ic circuii. of F igure 1 of the 
Oetobcr, 1051 , Experimenter, which is 
rf'lJ1'oduced hel'c. The cssenlial elf'ment 
of this eil'cui t is the sy mnwtrical drivc 
of the series outpUL tubes without the 
usc of n. trn.nsfonncr. Each OUlpu t tube 
if! dri vl'n with tl. voltage from (,at hode to 
grid so that t he t wo tuht~ opf'l'td,e in the 
same fashion. The IIsulll :1.!lempt fl at 
driving these s£,l'ie~ h ilJes without It 

transformer result in one lwing dri VCll 
3." tl caf.horle followcr, whil!' the 01 hI'!' if; 
driven as :l, st raigh l, umplilic!' 01' in i hfl 
rlr; ve of onE' t.ub(' by some portion of 1 hc 
ompu t voltage. With eith er of 1 heS(' f;yS
lellls the t.ruc push-plill .... yrn nl('tr·.v (,r 
Figure I is loot. 

Anot h!'r poi nt raised hy scvf'ml of our 
('OITcspoJl(\(:nts con('crns l il c heater-to
('athocle voltage of t hl" IIPlll'I' outpul 
iqbe. Whell the scries ci rcuit if; uf;cd, 
lhis voltagf' is usun.1Jy so high !hnt 11 
sep,mile heater winding mlli' t he w'<ed 

for t.he upper outpul t uhe. T hi" wi nding 
should then he ('olllrec lC(i 10 :,( d¥c POll"lI
t ial corr£'s ponding to t he tl.vel"agc pot ('11 -

ti l1.l of t he upper cal hode. Rornel imes, 1)('
Cause of the high a-c vol tag(>s dew!lopoo, 
this sep~l.I·l1.te wind ing must bC" con nected 
direclly to the cathode mllwr th:l.n 10 z~ 

derived d-c polential. T Ilf'n it is desir,lbl(' 
to use II shielded , twistl.>d pair for the 
connedion from t he Imm'former to the 
heater. When t ubcs like OJ(' 'i"YPI' 6AS7 
T wi n Triode Ure uS('(1 in the outpul , 
hO\\"('\'cr , thi~ !-lcP:U':ltc hefli N winding i~ 
not usually n(>cc5S.'iI'Y. 

'I'll(' COll nec1ion of one side of a SCJl:'
mlc healer windi ng 10 tlZI' mthod(> fLdd!l 
a {'apul'ilaIlCe ac r'OSS I he oul put loud. 
Th e <'ired of this (,:1.p:1<'it[) I1('(> i!l usually 
inl' igniti('ant. F o r exa mple, it ('an usua ll.y 
be kept to less I h:m 200 ~.uf i a nd t hen 
fllr two T ype QUI l'entod C':' a8 oulpul, 
lubes the f l'lxtU("IWY al whieh the n':ll'
tivc CHlTen t i.". equal 10 thl.' load cunent 
is t>OO kc. This fil!:U fe :1.pplics for a 1(jf!0-
ohm load IUld , if l o'\·er.imw~dtllH'(' tllbt'i' 

Figure 1. Tile bo,k ,ingle·ended pu.h·pull omplifier 
circuil, showing rile serie.·cOt\l1f1ded O<>lpu! lube. 
.upplying 0 Common Iood ond driven by 0 co lhode· 

follower phose inverler. 

PHASE I/'IVCRTl:';' 
OfUV£R I 

OUTPUT StllB£ 

:$ 
, LOAO 

'----+----'-
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arc used or if more care is exercised ill 
reducing the stray capacitance, the effect 
is oven less important. 

Those who W/lllt additional informa
tion on 1 he amplifier should fi nd the 
paper on II A Single-Ended Push- Pull 

" 
Audio Amplifier" in the JaDuary, 11:152, 
i8Suc of the Proceedillgs of the Institute 
of Radio Enginccrs helpful. Beplints vr 
this paper are a vailn.ble on request from 
the Editor of the r.encral {(cutin E;rpcri
merlter. 

MISCELLANY 
ELECTED - Kipling Adams, Manager 
of ou r Chicago office, luts bccn llamed 
Chairman of the Boord of the 1952 
N'ational Electronics Confe rence. Mr. 
AdanlR is also Secretary of Region 
Fi ve of the Institute of Radio Engi
n{."Crs. 

Willi t11ll M . Ihde, of our Chicago 
office, haa been elected Secrelary of tho 
Chicago Audio alld Acoustic Group. 

RECENT VISITORS : Mr. K Garth
waite, Chie! Engineer, Marconi Instru
ments Co., St. Albans, Herts., England; 
Mr. Jurg Keller, Manager, SeylTer a nd 
( '0. J Oll r rcprcscntativclO for Switzerland; 
Prof. Andren. Pinciroli , National Elee
trotcc.hnical Institute, Turin, Italy; Mr. 
(;iuscppc Fidooaro, Physieist, Ins tiluto 
di Fis.iea, UnivCl'"iJilaria Howc, Italy; 
Prof. K W. Kimbark, Instit.uto TC('"h-

llol6gico de Acronliutica, Sao Paulo, 
I3razil; and Dr. Hideo Scki , Radio Regu
latory Administrati ve Office, Tokyu, 
,laps!). 

PUBLICATIONS AVAILABLE 

The series of articles enti tled " The 
Versatile Voltage Di vider," which np
pcured in the Hxperimenter in 1950, iii 
now available in reprint form with some 
new material. These articles discuss the 
design, characteristics, and applications 
of variable three-terminul resistors, com
monly called ,jpotclItiometers." 

Heprints arc fJ.1so available of " Ap-
1)£1mtus for Noise Measurement." by 
1..00 L. Beranek. This paper dcscribt.'S a 
sound-measuring systcm and discusses 
the various componcnts. 

We shall be glad to selld you tl copy 
of (·ithcr paper on request. 

Till:: Cenert.' /lmlio EXI 'EHIMf;N 'I 'EIt i ... m.oiled wit/IOu.1 c/wrge f:tl c il 
IIIOlllil Lo c lIg i'leers, ... c icnL;s ls. tec/ulician s, IItld ol il crs jn/cres/ed 

'" ('oll"nullic,,'ioll-Jrc'/lIcII CY "'~lSlIre me'll. lI"tI COIl/rol prubiClrl"'. 
1f'/1C1I sendin!! re'/uesu Jor subsCrilJ/ions (lII.d oddress-r/uUlge ,wl.iccs. 
IIIcose sUPIJiy I.h c JollolVi llg iIlJormul.iou: 'IUme, '·O"'fluny address, tJ'JJ(' 
'-'J bllSillCM COfllJJ(III Y il< c1Iguged i,l . (lIltl ,it.le or posi , ioPi oj illfiir;jdllul. 

GENE RAL RADIO COM PANY 
215 MASSACHUSETT S AVENUE 

CAMBRIDGE 39 MASSACHUSETT S 
TEL E P H 0 N E: Tft Gwltrlclle 5. HOO 

BRANCH ENGINEERING OffiCES 
NEW YORK I, NEW YORK 

It WEST STRUT 
/EL, - WOr" l·Hll 

LOS A HG ElES )I, CAlIfORNIA 
un " OUH SEWARO STREET 

TH .- HOlly .... 1·111 1 

CHICAGO 5, ILliNOIS 
til SOUTH M1CN1&AN nEMUE 

TH.- WHu _ f·lIa 

.. ';:,' .. ... 
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
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