
VOLUME XX IX No. 4 
,..--

SEPTEMBER . 1954 

SOUND MEASUREMENTS AT VERY HIGH LEVELS 

• A S A RESULT of the incrcll.Sing 
lJ&' of jet :md rocket propu lsion, noise 
levels of 150 db and higher are becoming 
l'I'htti"I'ly f'ommon. Such levels arc be
yond I hI' nUlgc of most sound-level 
lI1('tOI'$. For IIw measuremenl. of these 
high level", new microphones are uow 
u"ftil:lblc, which extend tbe range of the 
GI'lwral Badia Round-Level Meter well 
Iwynnd Ill(' lIuminal upper limit of 1·10 
db above the ~ltU\d!lrd reference lovcl. 

One of tht'SC. the ~ [!lssa Model 1\'1-
III B Slllnuaru i\licrophonc, shown in 
Figul'P I, ('an he used direclly on I hl' 
sound-level meter, replaring the Ro
chelle-Mit type furnished as standard 
equipmeuL The other, lhe Allee 21- BR
ISO Condenscr i\ l icrophone, for use with 
I he TYI'B I fl.:; I-PI Condenser 1\ l icro
photLe 8p;lem, is showil in Figure 2, 

ThCS(' high-Iev{'l microphones nrc 
\\eU !mitro fOI" measuring sound lo\'els 
in cn,e:int' lC'St j'cJts and ncltr high
l)(JwI'I"l'(1 uirplrUl('s, and for nll'rl.. .. llrillg 
I hi' h l1\.,\t PI1'S.'ilU'Cl:I of gUll fin> alltl other 
I'xplo~ions, Ii'urlhormorc, they ha\'e 
5ItIf'h goorl frrqul'lIcy-rpsponsc ch:\rtll'tcr
i~lil'~ lh:\t tiw'y am l>artieularly uSC'ful 
for m(':l.~ttrill!l; noise;; l"htlnu'leriz('(1 by 
strong higb-frequency comr,onents, :~ . 

fur f'\:unpll'. turbine-blade noise, jet
cllginc tlllix', and tl'xlile machinery llOiS(', 

The sma ll f'ir.e of th(>8(' mil'rophones 
makes it possible to hring the micI'a
l)hol1e ncar to noisy part.s of Il. m:lchilll', 
u proctldUl'C which ;s often invalu:l.bl! ' 
in lracking dOll'n sou rces of no;S(>, The 
small size a lso help" in l'xploring sound 
fic lds wil h n. minimum of distu rbance 
from tho microphone, In addition. tirr 
Mass..'l. microphone, lweausc of it. .. ('x
ceptiolltl.lly rigid t"onslruction , is par
ticularly suited to direct IIlcasurcml'n li\ 
of pressure v!u'ialions in pressure cham
bcrsby mounting tho micl'ophone to fOl"ln 
part of the chfLmll('r wall. 

BEHAVIOR OF REGULAR 
MICROPHONES AT HIGH lEVELS 

Before describing these newer micro
phOlu,'S in dctnil , howf'\,cr, we shall rc-

figure I. View of the Mono Model M,I411 Slondord 
Microphone with lIIe Generol Rodlo Type ISS1,A 

Sound,level Meter, 
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vif'W the high-prCl:i8lu'(' limitations of 
Ule other microphones ayailahi .... from 
the G('ncrnl Radio Company, 

Rochelle-Solt Type 
A Itochl'ile-salt.. crystal microphone, 

)::;hUr(> ?l lodeI98-98, is regularly supplied 
lI'ith the TYPE IS51-A Sound-Level 
Meter, TIJi~ scnsit ive microphone is 
designed 10 eo\'cr the usual le\'e!s en
countered in sound me:umrements, and 
its usc at high levels is limited by pos
sible damage to the crystal IUld by pos
si ble non-linearity of the output "oltagc 
with respect to t he input sound pressure, 

T ests indicate thaL neither damage 
nol' appreciable non-linearity ocelli'S at 
lc,,'cls up to 1M db, This mit'rophQIJ(> 
r:U1, tiler{'forc, he u5jXI at 80mcwha t 
higher levels Ihan the normal uppcr 
limit of t il(" souml-Ievcl meter, Levels 
only :~ few dedbels above 140 db can IX' 
mellsur('(i if the tll libmtioll control of 
the instrument is set so that the gain is 
lo\\cr limn !lo]'mal. The reildiug jg thcII 
eorr<-dl'(l by adding to it t hc number of 
JecibC'ls by which the gain was &'1 low. 
This illunbcr of dL-cibel5 can IX'mcnsured 
by 11sing theline-ca1ibratioll system pro
vidL'(i on the TY1'~; 1.)51-A, 

To facilitate lh(' me~.ISllrement of still 
higher Ic \'(>\s. a new :lCccssory. the TYPE 

1551-1'11 1O-dh Pad, shown in Figure 3, 
i:; lK.>ing made /l\'ailnhlt' , This p:l(1 is fl. 

fig .... 2, Vi.w of III. Typ. 
1.5.51 . .0. Sound·L.ut M.,., 
.... Ith III. Typ. t551,P1H Con. 
d.n... Mk.op........ Syo'.m, 
whld!usa. III. Allee 21.IR.ISO 

Mk.ophon. , 

1'{'sisl:UII.:e network connected UcLWCCU 
two phone plugs, which fit the " FI LTEIl 

L,," and "FIL1'~:n OUT" jacks of tht> 
Tn'E 1551-A Sound-Level i\ lctCI', 

Whell they :il'e thus connected, :~ 20-
db j'orrcclion is to be added to the level 
I'L'ftding of t.he instrument The nominal 
le\'e1 r:mgc is, then, consequently, 44 to 
I GO db above the st:lndal'd rcJC'I'C'lIce 
lC'vel of 0.0002 microbnr, 

Kot only does this IlCccssory c:dend 
the r:wge of levels that cnn be me!l.Surcd 
by the T YPE 1551-A Sound- Level Mel{'r, 
but. it also helps to solve the mierophonie 
problem, which is so serious when high 

levels a.re measured (sec below, p:lge 7). 
The 20-db pad a lso makes it casier to 
measu l'e by means of nn analyzer :~ ('om
pamtivel,Y weak high-frequcncy :;\()lInd 
ill thc prescnce of a high-Ievcl IOIl'·fre
quency sound , Th is fentllrc result s. from 
:U1 improvement in the signfLl-tO-lIoisl' 
ratio whrn the pad i~ used, -

Dynomic Type 

The dynamic microl>hone in t he 
T YPE 759-1'''25 Dynamic l\ licrophonc 
A$Cmbly is limited to a ma.."imtltn 
sound-pressure level of nbollL 140 db at 
low frcqucncies. At higher Il'vcls the 
microphollc mn)' be dnm:lg~1. 

Condenser Type 
Thl' Allec T ype 2 1-BH-I50 Condenser 

i\ l icrophonc' used in the TYpt; Ifi5 1- I:' j 
Condenscr ?llitrophunc System i:o, in 
contrast, not. damnged by high sound 
lev{'l!), I ts high-lcwl limit is dClennilH..oci 
by the permissible distortion , At high 
SOllnd Ic\'cl5, the motion of the dia
phragm is great enough to I'csnlt in 
nOll-linearity of the Olltput \'oltage wit h 
rCSjX.'CL to lhc input sounu pn,!ssurc, The 

'Tho< \he<' Type 21..(,' (""",,,,,,,," 'lJ~roplwne ..... 'or
n_Iy u:oed ill the Tv." 15.~I·I>1 COlIl ... .-. Micr<I"hu"" 
!,Iy •• e",. TI .. t B,i(',.""ho ... h.~ ,"'''' been 11'pl • .,.... by thO! 
...... ·~r 1'<r"~ 21 · 1111·11'>0, w!,l~h i. IOU in 'I"(ove<! votol"n 
, .... nlMl!",...,,,en' . ppl, ... 'i" .... 
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, 
dislortioll frOm this effect is gcucmlly 

,.. less tban I per (:CIlt. ai, levels up to 135 
du, incl'clIsillP: with level to about 10 
pCI' com at. 155 db. Wbell n level higher 
thall 140 db ii! to be rnC!l."'med using this 
mitt'ophull<', Ihe TYI'E 1551~Pll 2()..db 
Pad must be used to keep the signal 
withiH the range of the TYPE 1551-A 
SOItnd-Levt'l i\JctCI'. 

MICROPHONES FOR HIGH LEVELS 
Altec Type 21-BR- 180 Condenser Mi· 
crophon e 

As lll('n tiUlleft ill the introductioll , all
other condenser microphone, the Altee 
Type 21-Bil-1SO, is nlso nva.ilablc foJ' 
usc with the '1);"I'E l551-P I System. Its 
Sf'llsitivity is about. 1'; dl) less than lh:11 
of the Type 2 1-BH-150. Then the level 
of distort ion discussed ahove is below 
1 per cent up t.o about, 150 db and below 
10 per cent lip to about 170 db. FO!' some 

_ u.pplicalions even more distOl'tion would 
be permissible for {t mC;I!>urcment of a 
1I0ise of high prcssw'o Ic\'(>1. Abo\'c 150 
db with tho Type 21·U!t·180, the T ype 
15.'jI·PII 20-db Pad is nCCcs&'l. ry. 

The Type 21·BR·1SO Micropholle is 
similar to the one regularly supplied 
with the TYPE 1551·P I System. The 
diaphragm of the microphone is mOl'e 

rigid, hOIl'O\'CI' , SO that the !Sensitivity is 
Irss, In addition, some acollstil' ciamp
illg has been introduced to reduce the 
resonant risc in rcsponse that, is morc 
seriollS with a stiffer diapill'f~gm. As a 
I'CSlllt of t hesc changes, t he I'(.>sponsc of 
thjs higb-level micropholle is cven betlpr 
than that of the Type 21·Bf{-I50. 

A typical fnxplClIcy responsc for this 
c;ondcnscr microphone is shown in Fig-

SE P T EM B ER , 19 5 4 

F'gure J. Auhown here,the Type 1551.Pll 20.db Pod 
plug. Into iock> O<l the .ound·level·meter panel. 

lire 4. The response toO 20 kt, is scell to be 
very good, particularly foJ' parallcl in
cidcnce, that. is, when the sound grazes 
the face of the micropholle. 1n order to 
reduce ihc elTects of lUllI'ttntcd disturb
ances in the sound field, it is often recom
mended that perpendicular incidencc he 
used; and then the upper response curve 
of Figure 5 applies. If it. is desircd 1.0 re
duce the pCltk in response that ocems, 
the "C"-weight ing netwOl'k of the TH~; 
1551-A Sound- Levcll\'1ctel' Clln be used, 
with al'csult for perpendicular .incidence 
t1l:lt is essentially the samc as t,he CUI'VC 

shown fol' pamllel illcidencc, 
The Type 21-BR-18D i\licl'Ophonc is 

not seriolloiy affected hy compamti v"ly 
high temperatures, but the pre:lmpJificl' 
of til(' Tn>E l551-Pt System is limiled 
by its vacuum tube to opel'ntion at tem
peratures below abollL 100° C. (2 120 F, ) . 
Also, because of the high ch.lctrical im· 
pedances invoiv(!(i, this micl'Ophonc sys
tem is nol.. recommended for opemtiollltt 
high humidities, although no pCl'lllan('tlt 

damage rC~illlls fmm exposure to high 

§ "r-TTTTTrTr-·",,--,--rrr 
• ·,c-~~H+H--l-+-~~++ . -~ 

Fillure 4 . Typical frequency 
fe.pOnte chorocteri.tic fa. the 
Allee 21·811:.180 Microphone. ! ".f:::t#+-ttH-+-tt-+++t+ 

FR£OUE'I(;Y IN CYCl,ES P(ll S£W.ID 
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hHlllidily. lIigh hum idilY ('lUI \.'I\UOO 
enough electrical lcakltgc so lhat tliB rB-
quirc.:1 bifls on the microphone tannol he 
nhlairwd . Thi~ rourl itioll will be obvious 
11\ o p<'ralion, !'l incl' one will nOI be :lbl(l to 
t;.('1 IIII' indir.;ntiug meter on the power 
~\lpp l ~' of thl'TYPE 155 I-Pl 8yslcm 10 
Ill(' f'O l"I"l'f'l \c·H'1. Sometim('S the elTl'4..'tll 
of 11Iunithty ('lUI Ix> I'educed to an :tell'-

(lilith' df'P:I'('(' by !leMing the microphulI(' 
wel l above tho ambient temperature. 

Ma ssa Madel M-141B Standard MIcro
phone 

TIl{' IIt'W ~ l u~\.l\ I ()dcl ,\I- 14IB Stund
IInl Microphonc, which is !'ated at 200 
dh, ~(M.'" 1\1":11 bcyond any of t hese micro
phuJl(~ in the mcu.<;lII"ement. of high 
1, 'vf,I",. With Ihc T'y rt; 1551 -A Sound
L('\'(>I ~ (eler, it Cl\n be uf;e(1 up to 100 db. 

Salisfattory operation at these ex
IrelllC'ly high Icvela is Iu.:h icvcd by using 
:1 I<tfl<'k of :unmonium-di hyd rogcn phos
plmll' (A I)P) cl"Y8bdll as tho pre:ssllrt'
hcnsitive piezoelectrk elemenl. Thesc 
"ryslals tit(, mounted ill U !llllull, cylilld ri
('ai, Ataill ll'&-steel housing. having the 
dim('nsiuII::i 5ho"/I ill the drawing of 
Fip;uf{' :). ThiA I5 lraightforward , mggcd 
l'(\lI!-\tl'1wli(ul rl'/Sultl" ill a microphone 
hllving W I')' 6t3bl(> ('hnmcterisl ir.R. 

'I'll" front m"lal pltl.IC of t he Il(Ju~il\g 
,·ontaet."l the ADP crysul~ throll~h a 
tllt'rnHll isolation pliltC'. When a tiQllIld 
pr('R,;un' wave strikes Ihis plRte, :l. \'cry 
!<mul1 motion of the pllltc and a l'orro
,~pollding t'OmprCb-S-ion or expansion of tho 
(T.''''tfl.l .. rf>!lults. Hincc the crystn ls arc 
jJiezucIN.'tric, lhe chrulge ill the dimcu
"ion8 of t he crystals produces a voltage, 
without requiring ll.ny sepll.r'.l.te power 

V4 DIA,CAeLE - 20 FT, 

l5upply. A :.ro-foot callie attnciJed to ti ll' 
housing COlllr cd..s t he micropholl l:! to the ~ 
sound-level meter. 

Sensitiv ity 

The MaSSll I\10dd 1\1-14 1 B elin I ..... 
purchased from the Mnssa L.'\boratorics' 
with Ihe scnsitivity adjust('(1 10 1)(' ex
actly 50 db Il'SS t Imll thu 1. of the rCJ!;u1:tr 
microphone furnished with I he TY I' ~J 

155 J-A Sound-Level l'\'Icter. T he sensi
tivity of t he rcgulrir microphone va ries 
from unit to unit, Ilnd the gaill of clu:.h 
IKIl1ud-lc\'el meter is set to (.'Orrespond 
to the sensitivity uf the micropholle 
supplied wi th it . Therefore, if U1(' CII!t
tomer ,,"aut.s the I\'laSM. microphone tld

jusl(,(1, it. is essential tlu!.1 he scnd, wi th 
his order to t he l\1 as...<m Labornlorics. tbe 
serial numher of his sound-level mel(ll' 
IlOd the sensitivity figure given ill the 
microphone well , if t\\'!\ilable. Whcn the 
scnsiti" ity of thc MfiSM. Modcl M-1 41 B 
~ I it' rophonc is SC' I in this fashion, tho 
measured sound-pressure level is simply 
50 db higber thlln t he pressurc level in
dicated on the sound-Icvel meter. 

Raoge 

'The nomina l runge of the instrurncn L 
when using the M aS!)U. !\Iodel 1\1-141 B 
i\ l icrophonc i8 thell 74 1.0 100 db . Thc 
Ilplwr limit is St't by the sound-level 
meter, li lld it is 8t ill wi thin the rating of 
the microphone. T o illustrate how high 
this upper limit is, we can compaI'C it to 
atmospher'ic pre8Su rc. For cxam ple, if 
them wcre II periodic siuusoidal vfLri llr
lion in pressure covering a pcak-to-pe1l.k 
rrulge from 0.1 atmospheric pressure to 
1.9 atmospherct:l, the corresponding 

":\ Fotll« Road. 11",&1>..".. '1_ 

figu,e 5. Oi",e",1ont 01 tile Mouo Moder M.I ... 18 
Siondord Microphone. Tile 20·tool coble i. ler", l· 
noled in on Amphenor CQMUlOt. which Ill' Ille 

lOUfId·level ",eler. 
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, 
SI)lItui-pt'cssll1'e level would be tOO <I I) . 

At sueh high te\'cls, of {'Otll"f;C, the "Vllri:t
lion in PI'(lI5.'Hlre wou ld normally be some
thing difTot'('lI l fl'OO1 lI. s imple sine W.'Wf'. 

As a c'onf;t'quCllcc of t he high-level 
usc for which the microphone was de
~ignC(J J the minimum level a t. which ii, 
call he llsed is t.'omparaLi\·ciy high. T he 
has i£' limiting factor is t he in herent noise 
level flf the input. cil'f;uit of the 8Oull(i· 
level meter when the microphone, which 
htlS a cllpnciLance with the :\Uachcd 
('able of abOlI! 460 jl}if, is connected across 
it . This noise level over the :wdio range 
is only :tbou!. 4 rnicrovuils; but, because 
of the low microphone scllsitivity, the 
correspollding sollnd-pl'Cssurc level is 
a.bOllt 73 dh. This cirt"uit. noise is negli
gible for levels of 80 db IInu higher. 

Frequency Re5pon5e 

The frequency rC'Sponse of Ona of these 
Inicmphoncs a t. perpendicu la r sound iu
"idellec W:'\s mCflSurcd at th{' Genera l 
nadio Company, and Ull.' smoothed r(.'
flUI! is sho wn in F igure (i us the cUI've 
tubelc..>d ;':\1-141 B alone,"-

The fi rst n:SOIUIllCC of th is micro
pilOn!;! is at 34 kc, well ncyond the uudio 
mugc, The I'Cson:1nL rise in ]'CSI)OIISC is 
lurge, bt'\:!\llsc it is imprncticHI to dampen 
this rigid strul'tun~ t.o ally grca t. extent. 
Rut SOIllt' of this r is(' in 1'(''8]XlrlSC is t~ 

diffracl ioll d Tel' t. of the sound s lrikillg 

.-rhe ..,1R\i,-e le.elll . ho .. " ",,~,,"d 16 ke . b<>uld be r ... 
IQI rtI.d .... a pl>"""mu~ .• in.,., ~"")' n ... ~ on ft ll 
.,..t",p<>IM~ ehft ... ~t~r"l ic of M IV , E , Tn.e 640-AA 
.\ lie. ophone, _hieh hIod been Cl\ lib .. ,ed Rt ,h~ NMionai 
II ",,,,,,, or ~tandJ\t<b to 15 ke. 

Fig"re 6 . Freq~ency. ,e.p"".e 

cha,acle,;. lic. of 'I!~ Ma .. a 
Mad e l M . l~lB Sta nd a r d 
Micraphone and Type 1551.'-' 
Saund·le.~1 Me'e' for pe, · 
pendicular .ound incidence , 

• 

• 

· 

• 
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the I'igid cyl illd(-,l' . T his clTect is k*>li im
portant. (fol' parallel incidence)) whert.\ 
t.he rCSI}OIlS(' is csscntially uniform 
(Uflllt.") Itt high fl'("(jllf:.ncies up to 2Q kc 
as shaWl! ill Figure ;- . 

Jf the advant-ugcs of using the micro
phone with pCl"flendicuhr illciclence arc 
desiJ'ed, the "C"-wc ighlillg: not.work of 
the '[YI'E 15.5 1- :\ Round-Lf'vcI Meter NUl 

be 1Is<:<i; find the resultant response, 
shown in Figul'c n, is cSS('lltially uniform 
to about. 30 kc. llch:t uniform response 
is valuable foJ' nHUly IllCH suremcnts. [I. 

pmcticaJly climin!lt.(~s ihe II{-'ed for cor
recting the data fOI" the ('!fects uf varia
tions in frequency n:sponsc of the micro
phone, 1"or those meaSUl"(lments where 
such t'orrectioll is impossible, It. n.-'Sponsc 
as IlIliform as that showl! will yield l1S 

reliable data as possible. h clm a lso 
simplify the applicat.ion of automat it· 
recording "ys lellls for obtaiHing sound
prcsstll'o levels us a rnrlct ion of fl'C<llICrH'y 
in the t~t.ing uf loud·"pcakcl's and otber 
sound sources. 'fhe unifol"nl resJxm se to 
30 kc i/ldiclltcs Ih:H t ill> tr:tllsicnt. 
rcsponse to hlast I) l' shock waves in 
the audio mng{-' will be (-'xcep!ionaUy 
good. 

The capacita nce of lhc ~Ja SSll miel'O
phone lwd its !\SSOci:lli .. '(\ cable is not, so 
brge as thaI of the Shurr Model OS·!)R 
Microphone l'egll!:\J'ly 8uppli('(1 with the 
sound-level mctN, and lhe 101l"-fIo(>-
quency /'CSI'lOnsc ( I f I he cornbimlliOlI iii 
somewhat poorer as a result, of this lowel' 
capacitarw(' , as shown in I"igllrc (1. 

, .,-_ ... -__ .J-
.... -. '8> .. ' A 

Q 
"< , 
v<. 

I - P 

- -"'" IlOO 000 ,.",.;I .",.., OO<X>J """"" 
FREC\£NCV IN CYCLES I>(~ sa;()NO 
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The m:u::imtltll snfc uperating lcmper- ~ 
ntmc of the :\tnssn M-14lB Microphone ~ 
is about. 75° C. ( 167° F.), .'\ limit, set by h3 Z 
the ccnU'nt~ used in the COnsLl'llCtioll of ~ I 
lite mil'mphonc. The unit is sufficiently w 
wcll !'{'1,led so that exposure to normal ~ I 
humidi ty conditiolls will not. llfTcet the ~ 
operalioll, uut it is recommended lhat!D 
pr(llougcd CXl)Osurc l(1 rcl9.tivc humidi- ~ 
lies in CXC('S8 of~).I pel' I'cnl. J:w. avoided. ::!: 

0 O· 
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0 
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0" (PERPENOICU..AR 
INCIOENCEI \ / 
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5 1000 2000 5000 0000 20000 

~ FREOl£NCY IN CYCLES PER SECOND SPECIAL PRECAUTIONS 

, 

When microphones of low sensitivity, 
1 B I fig",o 7. Fr'qw'nc'l .... pon .. dooract.rilNa 01 'he 

~ucb ns the ~lnsss ~\todel .i\ -141 SIl( "' .... 0 Moclel M-'''18 Standard Microphone alone. 
Lbo. Allee Type 2 1-BR-ISO, are used. the 
miurOphonc should be mounted cnrcfully 
to insure that. a correct mcnsurcment is 
heing made. III ndditiml, when sounds of 
high level :lre beinp: measured, any a.sso
cial~1 v!\uuum-tubc apparatus should 
ho kept out of the hil!;h-Ievd sound field, 
if possible. 

Method of Supporting Microphone 

l\lcchtlllicni vihmtioll of a microphone 
\VilI produce an Oulp\lt signal. It. is neces
sary. then. 10 SUPI)()rt a microphone so 
lImt the signal from existing vibmtiollS 
is fI.pprC<'iahly ICSSll)!Ul the desired signal 
from airhome sound. For microphones 
ha.ving high &-nsitivily to sound, this 
requiremf'nt is usually met even \ViOl 
fuirly rigid mounting methods, but 
IO\\-6Cllsilivity microphones must be 
mounled carefully. These requirementa 
can OftCIl ho mel by suspending the 
microphone by ita cahle, and the eltble 
can be held in pltlcc by cords. 

One way of detceting \'ibration errors 
is to note the clTccla on t.he measured 
levels of dilTerellL Olicrophone mounting 
mcth(jd~. 

may :\180 improve condit.ions, since iL is 
particularly import~'U11 to keel) 1\..'(;1\1 
vibrations of the micrQpiJone to (t. \'ery 
k/w level. 

The small flangc on the Massa 1\10del 
M-141 B l\ticrophonc simplifies the 
mounting of the microphone in the solid 
wall of n thrunbel", But here tbe isolation 
of the microphone from the solid-bOmc 
vibrations is p.'1rlicularly importnnt, and 
an assembly such M that, showl! in 
Figure 0 is rccommellckod by lhe M:l.S.o,.'l 
L'1.bom.lorics fO I" stich an application, 

Microphonics 

A vacuum '11he e.'(poscd to a hlgh-lcvel 
so\U1d field \\;11 vibrate, producing I1n 
('Ieelric:"!! outpul, called microphollics. 
thai interreres with the desired signal. 

Figure 8 . 01C1grClm Cli recommended in"ClII"lion "I Ih-e 
MCI .. " MCld.1 M· lA18 Slondo,d Micr<>pl>c>ne In !he 

WClII "f " m"mber. 

CHA"'SEII 

SUITAtll.E CI.AIoIP 
APPRtlll.l~ fELT 
OR CORK IStlLATttlN 

BnW((N ""1.' 
AND ", noll. PAf\TS 

JII geIlPr:lI. vcry resilient support.s -Cliiiiiii 
should he uSCtl, with a low natural pcri-
(I<I of vibration, say helow 10 cps. Loop-
ing the cahle before the end support 
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figure 9. (left) M!crophone 
.<t>pended by cord 10 .... old 
the "ffeel of mechanical y;
b,alion •. ( R;g~l) Vie ... of the 
M,,.,,, M·I4111 Mkrophone in i'. "orog" bo~, with 20·fool 

coble and tonn .. clO'. 

With the standard wide-range sound
level meter, the interference is usually 
wlimI>Ol'lanl. until the 80uml level is well 
above 100 db. Microphonic cIT(.'(;t.s can 
be detected by disconnecting the micro
phone and by then observing the read
iug on the in:;tl'Umcnts when exposed to 
the sound to be measured . When th is 
lesl, is Illade, the input. t.emlinals o[ the 
preamplifier should be shielded to pre
v(>nt stray electrical pickup. 

At high levels, the TYT'~; 1551-Pl l 
2O-db Pad can be used with t he 'fYI'!': 

155t-A Sound- Level Meter to reduce 
the effect of micropitonics. This pad 
shifts the olXlraliug signal levels in the 
instrument so that the sensit ive, early 
stages must opemlc with a higher signal, 
and the relative microphon ic level is 
corrCllpondingly lower. 

T he 1x'St. solutioll to the microphonic 
pl'obl(,1ll is to keep the instruments using 
vacuum tubes away from vibrating sur
fnees and intense sound fields . But , of 

SEPTEMBER, 1954 

course, t he microphone must be iu the 
field to be measured, so that a cable 
must connect the microphone alld the 
measuring instruments. The Massa 
l\·lodel M-141B Microphone includes a 
cable of about 20 feet, but a longer cable 
may be essential for adequately separat
ing the microphone tUld the sound-level 
meter. Then a TYPE 759-P30 Extension 
Cable could be used, and 7 db should be 
added to the indicated level because of 
lhe cable capacitance, 

When microphonics arc t rou blesome, 
the most sensitive microphone thltt wi ll 
handle the required level will usually 
gi\'e the moot favorable 8i6'1lal condi 
tions, But many other factors; for ex
ample, frequency response, Sil.e, tem
perature etTects, are usually of so great 
import.ance that lhe very sensitive mi
crophones cannot be used, The instru
ments should then be acoustically 
isolated fl'om the sou nd field. 

- AnNOLOPE'r"HSQN 

NOTt:; w~, :l.n: illdl!hll'd to tIll' Ma8ll:\ Lubomtoril'>!, In ... , the Attcc- I.ansiJIgCorpOr:ltiou, and Shun' 
Urvtht,l"S, tllC" for rurni~h i.l\g much of tilt· iurormatioll on whiC'h this article i.~ h:1.8l't1. 

For t'omplf'h' U(:i!criptiolll! of flw iostrmll{'llt:; mcnliom'd in the fur{'goiu!,; arti,.]L". S('{' thL" is~u' 'lI 
of tlw EIperimenler li.stL'd bdow; 

TII't: 15.'il-A Solulu-lA'vl'l Mctrr 
'1', I't: 1551-1'1 Cond('nsrr Mi .. ropholll· Systf'1I\ . 

Conden ... Microphone Sy. lem. 

.Mardl,1952 
.r-. luy, 11)53 

TIll' '1'1 I'.: 1551 - 1'1 Condpnso'r MicropholloSystcm CUll be supplieJ "'ith Cl llwt the Altf'" 21- lm -
150 micropholH' r..,r "'mnnl Icvrls or the 21-HH.- tSO for higb t('vels. PriCt.'!I are till fun..,",,: 

'I'Yltf Code Word Prict! 

lSS1 -PH 
lSS1-PIH I Wilh 21_BR_1S0 Mi .. ophone, ..•• , • , , , , , ..... "-1 

With 21,8R. 180 MIC1ophone, .• , ...• , .... ,', ... . 
lI:uSAI, 
NATAl, 

$260.00 
27S.00 
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GENERAL IAD IO E X PERIMENTER • 
Tyl"' US)_P" 20-<110 'ad: 

7'1I~ 

1551_'11 I ::to-db Pad ..........•.••••... 

M .. u .. Madol M_1418 Srand .. <d Mlcrophono. 

I'ri~ 

. . . . . . . . . I SIS.00 

The MnS5li M- I'IIB Microphone llliouid Q(> Qrdt«'d din.>elly frulll the ~ l tWll 1,I1I)()t"Wri('!<. 
Ii l"ottJ~r Rmad, IImghllm, l\I llSIS. Whell urueriug, 1,lelJ,;!(' stille the jIt'ri:u uUIflu...r of your '1'1 P., 
IMH -A Sound- I.evel Mt'ter lind the st'llsitivity figlU'e marked in the miero"hune well. 

10th NATIONAL ElECTRONICS CONFERENCE 
Hotel Sherman, Chicago - October 4, 5 and 6, 1954 

The General Radio Company, in 
Booths 87 and 88, will e:"hibit a repre-
5('lltative group of inst.ruments, indud
i n~ new items rcc~nny described in the 
Hrpf7'imenter. Among these are Ihe 
Unit Pulser, tlw Unit. I-F Amplifit'r !lI\d 
I I-'II _F Deteclor, the Automatic Line-

Voltage Regulator, and the Transistor 
Oscillator. [n addition, u completely 
new line of potentiometers wi ll IX' shown 
for the first. time. 

Genera l 11adio engineers will be on 
hand to discuss your measurement. pral l-
lems with you . 

C. ... ,al ladia d~y.,'" ... 0 u,.U ... , . Practi' .. ,,~ .nrylloi"g a" di.pl01 a l th. C .... f • ......,. ow Ij"ed in 011' co lalog. 
call 1M d.U ... ed i",,,,.dial.11 f,o,., . ' ac • • 

TilE Cclt er/ll Rutlio t:~'l.: I· t-:UtMf.·"·l',.;1t is muilcd lVithon' clwrge (''(,cI, 
InoHt_1t 10 ell gill~u'r,~. sd cnli, .. v~, II'c/II"iciun s. !ltld o!.lwrs int er es t ed 

irt el ectronic l eehnif/lws ill. m cu s" re llw nl , IVlum . ... e ruling r Cf/lleSt s for 
IHtl."..crip tiofl-s ,.,,,1 address-clumge lIolices, IJtew~1l supply the follolVili g 
irtjIJr"w,io ll; lUI"" ), ('OlllfJllt'Y IIddress. ' Y IIC of "1I $ ill(· ... 8 COI"Pflll 'y i .~ 1'11 -

HfI~l'd ill. ,,,,,1 ,;,1,· or IJosi,iotl of infiil' ;f/llfli. 

GENERAL RADIO COMPANY 
215 MA SSAC HU SE TTS AVENU[ 

CAMBRID GE J9 MA SSACHUSE TTS 
TELEPHONE : TR ow b,l dl l 6·UOD 

BRANCH ENGINEERING OffiCES 
HEW laRK I, NEW fO Rt 

10 w£n SlREET 
TEL WO /!_ . · lIU 

lOS ANGElES 31, CAlifORNIA 
IGII NORIH HWUO STREET 

T[l. - HO II , .lId I·UO, 

CHIU60 I . illiNOIS 
UI SO~tH ""CHIGAM AHMU 

IEl.- W'hl~ ' · 11l1 

SHUR "RIMS . IU .'IAMD 
un 1111 nun 

llL 1~.I,u '·1111 

REPA IR SERVICES 
WEST COAST 

W ESHR~ INSTRUMEMT C O, 
UI Mon H YICTORY IOUl[YUO 

IURUNK , CALI fORNIA 
TH . _YI,U,n I·nn 

CANADA 

UYL' [IIOINEUIN6 , lTD. 
fiRST STREET 
AUI , OlliU RIO 

tH, _I .... U [ .... ,11 1· 1111 

"';;"'" .. -
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