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INTRODUCTION

With the advent of modern scientific sdvancement has come a
"New World to Conquer.” This by~product of the machine mge is
oatalogued under that drauch ef Physics ealled sound. To be more
oxact, it is that disturbing and dietracting fenture reforred to
as ‘noise;" sound without definite pitch.

Little or no work hsd bBesn done in a direct way toward
nensuring intensity level of noiee, s is ravgfévibd in the following
repsrt of the National Research Council, ,J;mzkr.&éuy, ﬁhaug;h, a
a start had been made back $n the nineteenth century Soward the
meagurement of sound intensity of musical quality. mm&ot the
work, however, bas been done since the World War. ~

An instrument capable of measuring intensity level of sound
has various spplications. It dan be used in the study of noise,
in determining the intensity level of the different mm imcirus
ments in sn orchestrm, in revealing the characteristics-of the ear
to various sound frequencies of squal seund level, in training
singers to control the intensities of their voices, in the manu~
facturing of sound-proofing materials, in studying ths acoustios
of bulldings, in psychological and physiologieal studies, and in
many other ways.

The report submitted in 1922 by $he Committes of the Division
of Physical Sciences of the National Research Couneil on “The



Nensurepents of Sound Intensities in Absolute Units® ptated that
several aspects of the quention had mot been thoroughly investi-
gated, anong thich waa Ma%ﬁ ﬁhe su’b}o@ﬁt "imhoaa of Abaamﬁ&
ﬂm&%mmﬁ»

!Jp to ﬁw& %&m. m mﬁthods m&nym :tm* "bha aampasr&mn et
ewnd Mﬁexzaiﬁ.aﬁ msw mﬁ as . vhbu nm&a ot g&w&ag raemltxs
:m abae:m% ﬂn&tm

ﬁm a! mx mucag mwwm% uaa«: in mm mmt intenaity
mwurmm&s ms ﬂ& xam of ﬁbmt&m Mmﬁtw. aaviaeﬂ by M. mcm
&n 3839%.; A diayhragm sm to ﬂm at an mwaid barometos mﬁ
u.m té m'wr om m qf 3 maomtam m ;:rasmro :mm tha aeuu&
" prnduwﬁ mtm in %!m ﬁ&ap!mtsx 'i';n:i.a mwm was trmmwhm
ta % am.a. mirx*or, ona ;wms of ﬁh&ﬁh m in mwtaﬁ w&*&h tzm din~
Aphmgsa, ﬁhiﬁh mta‘éad vzﬁh %hu mﬁ&m at ‘bhc Bmxam m
mobion ot *bha mpm ma mmmt by '&ha width of tis iem ot
2ight utle@teés | |

i’m aaylsish nim aruvi&m & mitlwﬁ at &a‘hemm&a@ th@ |
tﬁlﬁ‘hﬁ?ﬁ vﬁmn at mnmi &nﬂamiﬁiée. 3‘& mmi.ﬁa of &’ wm ’shfm
gmas &:&m, suypmﬁaﬂ o0 tha:t. tbe plano ut -&ha t&ag is vmma.
%m *ﬁh« md\aua at ﬁ@fﬁim of tm :ibor mﬂpmsim i«a mm, tha
Mue or ﬁw am:»mﬁim atr mwm #@wiw m ’ba ﬁal culated
tm tm dsflaﬁtim ;gam&nced by the sﬂmﬂ.

m Ql.o(:tmatatm te:.aphma tmnsmt%ar ma md to mam
tha prngm‘-a taﬂgt&ag ‘s.n gound. m m;:hregm as «tha tmamiww



parves ag one plate of a. miubia sondenser.: The fixed plats io
glose to the diaphragm. The mtion of -the latter warist the -
capuﬁumoa ot ﬂm qmmar and: smuaa& B puiaaﬂng gurrent - m
the «stwuit. ’ﬂws& w&a&%ma &t‘a mplzwmd amﬁ mmwed on &
mgrmmﬂar- mmm:; in ﬁbaamta ugite. sa ﬁax'riad w& 3’3’
use of ﬁh@ ﬁmrmvmmm The two. &n@m&mm the ﬁmammtw
and ﬁhamghma, are pl&wi uMaa %ga‘hw am the praamm
shanges m amutm £rom the. memmg mmt in the M%w
which. 9mdmml m enmzﬁ. K RN

It i - mx-kmm tmﬁ ﬁmz mm& ﬁxema !&ha ear in e very
wmp&n way,;. whtrm tm rwmuats es tm meuting inatmnm mat
be Mﬁ ra&gﬁxﬂy amh, &t it xa 46 operate under avdimry
imzﬂiﬁm‘ caasaqmﬁy. thm are dittgramw 1n opﬁmﬁawm
to. m smma Mma&ty 1@%3, ahauld be messured. In gmm%.
'&hm are %w iummeutnl mﬂwda Gf mmt* nomely, thm
mkj#amva w mﬁiemww amimtim of thﬂ iuteastﬁy iewe]. ’by
the wary aa& m abimﬁw w maunﬁhmwﬂ& measursusnt o ""»1'&_
bx & m%w. f M gsreamt the Mﬁﬁh wau&‘bw angmwa pr ar the
- zmw mthaa, mmr *slw w&m mauaﬂﬁ &n@nmw ;m‘a b

Tabber. ¢ oo o oo o wd L Do ;

. M *bhia paper Ms primuy wﬁm Qhﬂ aeauaﬁwswww mm&
"imwins mm. mm since both mﬁhada Are mmm;w employad,
it 4a an&y mm.ng that a discussion m mp mm gmm mm» N

:mtﬁo mtmaa he mﬁq. The &i.aausa&m to&lm; SR
The audiometrio methods maks use of & direct camparisﬂn



between & standard sourcs of seund, 3.¢., ane of & known intens
sity, and the ssurce %o be swisured. This eeaparison is made

el e M e Bk i il ol i il s i B e caie e, (RO SR S T 33 M P T ﬁ

with the ssr. mmwamwmumww fixed’ |
distance from the sar. The time regquired for the ctandard to bew

soms inauddble . i@ An luverss mesgupe of the mmw
sity in the proximity of the ohsspver.

A trief deseription of woms of the sudiexetrie Lnotrues
35 given in the parmgraphe Asmedimtely fodliewins.

One form of sudiewster onsists of an ordinary ;zhmmyk on
mu are “played” ressydo, essh of wulch givas » ‘Wh&wwm,.
1.8, & tons in Whleh the frequeney gows up and down, cOverisg s
particulal dand of frequeneles in which % 4s presuppeced that the
wuns o question resides. The oubput of the phonegraph &s rasced
through @ sultatls saplifier and te an earphone. Whon o sound of
unknawn dntencity hes Weun meds, the cbeerver hupcisily mdjuste
the attenoater of the amplifisd until the warblevtons just mesks
%ﬁ“"m%; The resding of the cadibrated abtonuator ﬁ«gi'&.hg;a $he
valus of the intsnpity level of ibe ucknows eound. A cohesatie
diagrem of this type of instrunent L4 shewn in Fiz. L.

Fig. .
Schesatis disgran of the phonographie type of sndlomster,
A « Phonsgreph
B = Attenustor
G « Auplifier
D » Reosiver

ta




Ansthes form of audionmeter Ls that which was deviced by
Burkhausen. This is shown in sohematie arrangement in Pig. 2.
b o consiety of an electric bugsar, an attanuator and an mphm
J‘i‘h& buzger gendrabes an %ﬁmtmg am.t. of M&qumiﬁa ﬁﬂwsring
- vory broad range withip the audiable apoctrum, ' ’i’tza a%&ﬁimw
ia @bmﬂaﬁ to roed direotly in sane spesific unit. m am
phone hai an offset atiachment to it. In order to make a measuros

mant of & partigular sound, the attenustor is set at & value such
that the note isswing frow the sudiometer 1s 'Weiy mﬁkm& by the
upknown sound.. As before, the relative intensity of the unknown

sourse is indicated by the reading of the aﬁm@&r, ‘!hiﬁh ‘hag

previonsly been calibrated by comparison with a mam ;

mg. 2.
$¢hmﬁ£¢ Wm q: ‘&hﬂ buzzav type mdim%ex‘-
’ Aw aumw
B = Attenuator
€ » Barphoné
of the miaua subjective methods for svaluating the &ntamﬂy
lavel of mmﬁ. perbaps the tuning ferk method is by far the
simplest. The fork is struck and then held at a given distance
trom the ear of the oboerver. The time required for ite sound to
‘becoms masked by that of the disturbance in question 15 a factor



depending on the intensity of the latter. A mathesetical ..
interpretation’ of the funing £ork audlomster is as follows:

X, - - Xg W Initin) dntensity of thé sound from: -
ﬂm %uaa.ng iark, ‘ i

,‘ :xf, & xm.:mity at ﬁh& %uuina ﬁm: a.f%r o .
an interval ¢.

‘& & A constant of the fork.:

& b~ Q‘m Qf m&*&b&& dmtiﬁn; iﬁfc‘ bﬂl& R
fm'a muk:&nq;

m PR @

'ﬁ‘bua; ths May mﬁaﬁma M a *t-mxmg ta#k i.g o o
mpmmtm
. mq anb:m’&im mmd ia mt mzammy as & m&ﬁ bm-
i:m;m tha resm.ta are buam& npem thc ear. m. ear ia as mifiam.ﬁ
an the weathar in its ﬁam&; from hour to hour, for a&%w
eonstant or ehanging ‘fquumy. in the same individusl se w;i
s among stsst:&m inszzawﬁ AL} sound wamrmmé n:zm be
made in '{zm of the mm of sound on the sverage namal m.
‘3& the. mm&w method of- -umeasuring intensity levele xs ﬂﬁbﬁé&
%o hmmm of -hha fact that 'bhé m playa no direot WM mﬂumma

The several aheaas 14 aaauztiamwia instruments f«r t

maspuring the intensity level of sound arse fmdmammy a:ﬁa.ka‘

but difter somswhat in details: Besentislly they ml_ﬁmwgﬁg
‘of the following parts: - - o

101s0n aind Nasss, ApiLie

iy



il

»

& piokup  (Mierophone)

2+ An attenuator

8. An anplifier

4. Au indicabor

One class of mebers messures the total sound energy regarde
lass of the frequessies uesd. The other olass iw capabls. of
messuring the sound energy of & partisular frequensy, of s gome
bization of frequenvies, by sultable filtering..

fagrana. of the two elagses of instrumsnts. aye

ahown in Fig. 4 and Pig. 5.

el

“Pig. Ao .
Sehematic disgram of & simplified acoustiometer
A = Micrephene

B < Amplifier
¢ » Indicator
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... Bchematit disgram of a general purpose ncoustiometer®

¥ith the chan
can be anniysed.
be measured.

e~over owiteh in position 1, the muud
In poasition 2, the total sound San

A » Niorophons
B %t:mﬁﬁr x
s “ We! ng netwo
« Amplifier
K » Qubput moter .
¥ » Oseillator
G « Detectorr. ... .
H « Meghanical filter
I « Amplifier. .. o

8y Switch

. By~ Changesbver gwitoh
A modifieation of tm clase of . Maw nentioned ﬁrat ia

‘ghown in Fig. &.

This yuﬂiaw wpmtua integrates me sound
The reading of the meter W, divided by the ﬁmtim ot

tine of a pmm ebservation, will give the average mmm

level for that peried of tims.

This instrument is also sultable

83ee Blectronsos, April, 1935, Vol. 8, No. 4, p. 111.
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tor moesuring fluctusting cound: energies.

ﬂg'o &

ﬁahmtw diagran of m smugmma mam mar3
| A ﬂi#hogham )
" ttnour neter
mem aﬁe: on the mkat a nmmr or mwat&omtrm neaters
‘which m mmm umw warious WQM sames. Among thé Mad&ng
manufactuprers of such matmmﬂ Begl .
The: mmm; R&Wﬁh Produets, Ine.
E. B. Free inbamtarim
General Electris Gtz& .
- Gemeral Radio. em
- Western Eledbdc Co.
Wegtinghouse Elactric and Wig. Co.
‘The foregolng given a briel review of what has been done in
the measurement of ound intensity, and a statement of the present
status of the problem..

BReview of Sclentific Instruments, Oct., 1938, Vol. 6, p. 32).



L eefore golag dnto the diseussion of she ssin probles, the
units fov sspressing the futensity levsl of sound pressurs will

UNITS OF MEASUREMSNT

Por & leng $406 there was no wiit which wis universsily
uskd In shis euntry, ar abroad, fer sessuring sownd mm,
nelther was Share s somvenisnt way of cenverting oug syatem ints
e mw«m Wm ﬁs m CFES m in W*Wwi
whish reprevents mmwxy the . raapm of the nervous system
4o & stimulus,; suggeste s Wmm ﬁﬁm for mmnrm raxatﬁm
sound inWensities. This iaw otates Shat the ngnitud
sensation (of hearing) prodused te pfmmm %0 the logarithm
of the stimilus £mwﬁ wmwu) . &wi:i"w thia law % Mesring,
the trastional mma 8 satenaity 4s, 4n the oplnien of Fieteher,®

wquenoy oF intensidy lnvoived.

Advieory am%w on xmg mumm Weuwmwy mmmw PugoRe
ssnded the adoptlon of m&.‘% #w;mmw the Jogariths of the

ratis of two powsrs as Atendards fop nmrw oound ‘Wﬁ*m"e These
unite were amd the "peper™ and the “bel” ymim;v, && m:m
of two distinguished men of Selense, John Neper (Napher), whe
contedved the Sdes of logarithms, und Alexander Graham Bell, the

] a3, ." 32X AR AL TN 23338 f,-'::.,.' &N xﬁ&a‘* Wﬁ m W#
Braetoner, H., mmm 3929, p. M5,
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pioneor in telephony.

- As u’result of the above recommsndations there have gomw
into use two genearal systems of units which differ in mg'x-ma.
mie bases, and hence in magnitude. ‘The neper Bag beon sdopted
in Etwapt as tlw mm:z mﬂ. aﬂsux*ma the bel has %aem a&apfa&
Kby these United States. |
- By mrassm,g azgaWng the &:xtam%g lével af m
sound powers, P and Py, in the Naperian end Brig syatama m!‘
Mgmﬁthma \#afa;ggajt#mix, tho tomwﬁug aquations are obtained:

neper = 1/2 duga(P/R,)s (2)
belos :Lngm(p/%) (3)

Waves z;r a gxwm tmqnmex :&n a8 mxm (wham the wﬁiaaﬁy
is constant) tm'e mmtmt wave Mzagtha, zm the ampl&tuda, pw&m
m* iﬂtmity my vary Fw an ;tnwme i:a anplitude, the partui&
under consmem%%m m mm wxw marmm& veloeity, a.mi ”fm:ou
‘the mme energy of t.m pam;:w i ymynmmm to the square
of ﬂm vuz.wum it {ollows %&ﬁ tha &mmaﬁy, or pawer av
axm-gy, is pmpawﬁom to the ﬁquazha nf the mpmmw “

,aqma of tm voltage, m- the aqmm ni‘ t!w aurmnm
‘&ogmﬁam (a) and ga) may be ra*m%m a8 teuma, vi




2 2og (AMAL)- (6)

L bel w2 A‘ogm{-ﬁfﬁ@}.* ) . (7).

% 8 dogy (3T )y (8)
L8 i@gw%f&.)a : {9) .

Again rmrx«xng %o aqua%en (2), 4t 4s svident that when

the éitmrenw 5 the Mmaiw Aevel is one myw. the m:xe
of P is ? 39 Mm a:xmtw than ?ﬁ ’ﬁam is &m:*mm as

#&klm:

(B /o) = 0%, (11)
P& a??a_ {12)
Pe .88 P, (13}

Mm&m, 1% can h& m«m ﬂ"ﬁm aqmtﬁm (3} ﬁm& :m:b &

ﬁiﬂ‘mn@ﬁ in aam Mveﬁ tsr one be&, @t requires & ahe.nga m -

Mue oi’ P whi.ah sqma tan times um ml&m of ? .

" ginee mu the neper and the bed are too 2arge tor mm
pmc%ﬁal nmwm dwm aﬂmm%ipxaa hma %amz awm%,
mly‘ tm ”aacmmw m fm mm»m '

" 1% so happens that tm 4&%@1 {ab} aa a.ppmmuxy m
mium «:hmgg 'ia mwar lwml that m be ﬁiaﬁingw.ahad d‘ﬂm
ummg# ‘normal m ear. mm «m m:q af mmmm of
two sounds mi&h ﬁﬂw uy 1 aa;. m obta.tmé xrm th& mlm:éaw

‘.,
P
4‘}

s }.og;a(P/Pai ~B.1. | (14) |
‘l‘hamfara{?/?g) = 1.259. as) .

16
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a:.mnmy, a sound whioh is. 5 d’m a.bwm mhﬁr wt ? i1}
have an Measity of 3.162 P N
. Bince t.ha decibel is & logarithm of a power ratic, im haa
_vers dimension. It has been found sxperinsntally that s # 0
An power ievpi of oug decibel i ﬁppwmtsly 10*16 u% ;m*
| MQe tm. {a:k 'Y frequency ot abont :.ocm m«h &* tm ﬂg&m 9!
| masdmun am.iﬁwmy of. the noxmal ear), and, is ma&mim% o
,mum! w&aawi of 0.207 mxiw It bas ham suggesbad mt
20 wstt per aq. en. be taken as the standard for the thrashold

‘iﬁ*ﬁmﬁﬁy ‘of aauw&.»

. STATRMENT OF PROBLEM . | E

" Tne purpose of this paper is to desqribe & semieporteble
u@éﬁxﬂiam#%&r for measuring iuhéax‘éj level of sgund, d‘fh&aﬁ;
¢an be mw&mtad in any modern w wn*qguippad %abpmtury
8t & nominal cosb. Moot of the parts are standard xmmm
;,mumpmata. A auﬁxwm oL thm mﬁw is ahom in. E&so 4.,
while Fig. 7. shows s ¢ircult diagram of it. )

TESCRIPTION AND DIAGRAM OF INDIGATING METER .

The sound s picked.up by the miorophone, P, From there it
passes through the preeamplifier, where the voltage is amplified.
. Then 1t enters the main amplifier, wherse it roceives further
Satensification. The mplitiaf&ay coupled by means of & transe
forner, Ty, to the grid of a 'OM thermionis tube. Thers is



f

iaqram o

D
Indicating Sound Metfer

18
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DESORIPTION OF PARTS SHOWN IN FIG. 7.

"’"l 2 0.1 mfd. Condenser,
Co » 1.0 mfd. " *

33 @ 500 m;hh e »
¢4 =10.0 mfd. » »

€5 & 0.5 nmfd. " #
M = Microammeter.

400 volts.
500 »
400 .

2 " .
400 v .

P 3 Veloeity Microphone, 2000 Ohme impedance.

Ry & 2000 ohma,
,az 2 1 megohm,

R, 250,000 ",
R, = 50,000 *,
Rg = 500, 000 ¥ .
Rg 8 1000 "
Ry = 1850 "y
Rg = 10,000 * o
By 2 W
Byt 400 *,
auﬁ 15,000 "y

E13

28,000 *,

&

1 watt.
)
z 0"

b N

poteatiometer. .7

2 wntt.

58 m.a., voltage aivider,
tapped at 2500 ohms,

10 watt.

T, and T, % Matched pushepull trancformers {5417

Gsneral Radio).

T3 = Out~put transformer (541+D General Radie).
Tq 2 Power transformer. Primary for use on i‘m*me

volts a.c.
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ﬁwmdary vimmge are as followss

1«8 uen‘barﬁtapmd a‘b 8y 2.5 volte »  3.50 emp. -

4«6 ° 5, 8.5 * &« F.0 o,

7«9, " . w g 5.0 " & 3.0 v
10 ""lzg b n B 2-1* ?5{30’3 LR 25&@0 " -

smwaaaeé umse the grid a nogative yoltage which ig just suf-
':tmiant w prevent o flow of clectPons when there is no spund
impimi!xg upon the microphone. The plate is comnected in ceries
with & censitive mierosammetor ond to the positive terzinal of a
90 Yot d.o. supply.

Whenr sound strikes the ribbon of the microphons it gauties &
puloating q m. £. %o be fopressed upon the grid of the ‘01A tubs.
‘This eauses the grid potential 4o becoms mors negative during
half of o cyele and less nogative during the remaining half. The
grid bise, being adjusted to such & vadue ap %o prevent surrent
in the plate eircuit when there is no sound, will permit tho
fﬁm of surrent during that part of the cyele when the voltages
are in epposite direction with respset to each other. The greater
the riimnam;} of sound. besng mmnré{mm less negetive the
sffoctive grid voltage will bescome, am,, as & gmseguende, the
groater will be %M gurrent through m indicating meter.

that gsertain fixed Mnduiuna be established. The magnitude of
the grﬁmvy voltage of the powsr transformer, T@* should be taken



at m yalus which is acgessable under most ordinary conditiona.

For instance, in Williapeburg the average line voltage is around
120 »m%a‘;j and varies no great amount from this valus. Under this
and similar conditions 115 volis is'a satisfactory value $o- select
- for the primery.

- The attenuator, R, should be regulsted so as %o prevent .
ossilintion in the amplifier. This adjustment should he eritionl,
for in' s high gain emplifier it greatly affects the powsr out-put.
A dooirable settiug for the attonustor ia at & point just below
,V';ﬁhat which causes oscillation. Thie critical point mey be located
by adjusting Rg with & vernier and observing a milliammeter placed in
the plate oiroutt of the -!53-amplifier tubs. -When the sound is nil,
the pointer rests at some fixed value, oay 3.6 m. a. If a Youd
sound in the nsightorhood of the miorophone dausos ssoiilations dn
the anplifier, the resding of the milliameter will fald.to; say
2.4 m. 8., snd $he pointer will vibrate. Under normal operating
conditions, the milliamnoter will regisier. a sxxm,,mma@m
the recult of sound.

Tn designing the acoustiometer, a velosity mierophone of high
Ampedance was selegted for the pickeup in proference 4o i‘s!:é\.imaé
damser type or magnetic type. The veloelty microphone has & linear
responss over & wide frequency m&ummw&ﬁwm That
is, for equal sownd intensities dut of unlike tmqucmwwgqm
. m. f*s. will be generated in the mierophone. This i not true



ot the mmﬁ&a type. LE ‘Aleo, ‘the velosity miowophons is rrm
tron fraquency ﬁmwmm 3 whiereds, the condenser type’ im ‘nots
The dondenser migrophane is '*wa,ty- fregile and subfdct to calie
bration changes. 'These features are not precent in the velodity
vdcrophones - *
 The smplifier is composed of ‘& presampiifier, which intensis
fies the miarophone 6. m. £, and the 2A3 puchwpull gawa#*-:vgéyuﬁwa
The lakter includes tramsforiers whish have linear response. -
chavsoteriston. .. oo v 0 i R
- In hullaing the amplifier great eare was sxevolsed in iﬁgmg
| out the various parts.  ‘As far ap it was prmﬁaab&a, %ﬁ& &m»
}ﬁvums.ng wires ‘were not orosced.. The leads in the gs‘m Aamm
"ot tho pro-amplifier wore made of shielded gables -The *56: m
‘ﬁ? tubes were suislded; also, & metallie housing Lt PMM&
. ﬁi‘am the power trancformer. The above exercieed w&%ﬂ:‘iﬁm

¥ ix‘a&th&g at firet. . fa
| The asts previously mentioned ﬁénaa:ming the ﬁ.mwmm',
‘&leng with the ‘tirouit disgran (Fig. 7.), should #utfiua iu
deseribing it. It ghould be added, hpwam mm thﬁ 99 ?@31&6 -
dees, plate e. mi £, may be mppiiad by a st of ﬁ*bﬁ‘bﬁﬁﬁﬁa, or,
4t may be taken from & -sultable tap on the voltage sa:l.vidar‘, ,Bn
“The 0" bias was supplied from sn external source = a: 45 vaxt
Whaﬁtary. SRS s

T

fj%}ﬁﬁ,twn&ua, Roise memﬁa; Vol. 8, No. %, Aprid, 1935, pp. 110-118.

',%ﬁ.&m and Mgosa, Applied Agoustics, 1924, pp. 3&&63396»‘




Xf 4% i desired, the microammetor may be calibrated with
o standard co as o read dirsotly in decibele, migrowatts per

B gm;-;,. niliibars, or nepers. ‘

MEASUREIERTS

The constancy €f the instrument was checked by three dife
farent methods, the firat two of shich wars not entirely sstios
Factory for reason that the personal squation entered inte them.
The latter msthod, hewsvor, provad 4o bs very convincing. Foy
the sake of clarity, & fow gommentn should be msde at this point.

—

On sgoount of the acoustical properties of the rooms in which
the following reandingwers taken, the inverse square law doss not
conform: In fact, sertain places in the rooms more romote than
others gave resulting sound lavels higher than those closer to
*he misrophone.
Brch of the teatc was made with pettinge as shown bolow:

primary voliage, 115 volts a.c.;

grid dias» across the *0)A; 12 volts;

filament current of the YOlA, 0.25 sampares;

Test 1. A cast iron sphere was dropped repeatedly from
a height of 100 ems., striking a pilece of hard wood, which was
mounted on & metal plate. A geries of readings wee taken and

then the foprovised gauge was moved %o other péiuts in the room.
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Scale .gvgaﬁizsg 0 = 2000 m&ﬂamy&ﬁ?
m%mm m ma-

50, 375, ,g%g 250 300 88 200
defl, defl. de dat,‘-l-.»s—. defl. defi. defl.
260 240 260 270 240 240 250
280 220 240 RED 280 200, 240
290 A0 200 380 . . 240 240 230
820 280 0 220 280 . 240 ¢ 240 . 240 ..
280 260 250 370 240 240 1280
260 - 240 . 240 " @80 3200 - 880..» 250
260 240 220 250 330 230 240
800 3300 250 T 280 . 280 - 240 . 350
280 240 240 250 240 2880 250
320 ‘240 0200 260 .. 250 . . 3RO - 240 .

RIS T

L U Peed 20 A gdrouldar piece of sheet dron, ahmﬁ 75, 0m

mi“ﬁ apparatus vas. eet up. at. differsnt lseations: tm m
miorophons.. Sets of readins werc made which are given in Mw

| -5+ Beale reading O #.2000 micrommperes. ' ..
. Dlatance In smg., . e S

250 300 350 .00
de 1& defl. defl. detl.

. 260 300 360 560
460 800 360 600
460 . 300 L8760
460 810 370 540 5
440 320 870  sp0 .
440° - 310 - ' 360 560
440 310 380 520
40 o 200° 360 © . 580
440 300 850 870




The data obtained in *bhts tont shows aawiua&ml;r «aw: the
mmﬁ level at a parﬁwm pfaﬁ.nt is & Imction ﬁf the aaauaﬁmi

.'{,fu,‘«

| pmpar&ies az m gurmmdinaa-

Test 8. The loud speaker of azii'osﬁu';a%# qr.vaxfidiéé.ﬁ

. froquency was pleced 100 oms. in front of the aound meter piukﬁupe
. Thres gots of readimgs wers: taken, aach. sat for o &ﬁ.ﬁem& fn-v-
quenay. m%m A einglesthrow, daab;mmxm switeh 4n 'tha #5 ament
wircuil of the ‘014 tube was opeoned m Shen ¢losed; timﬁ ﬁmaﬁmg
the pointer t¢ ries to the leval of sound and then fall ‘fmﬁ% o
ifte zoro position. The valuse of the readings gbeerved ex@e.?»aham
in the first thrde ¢olumns of figures which follow.  The samnﬁ
gat of three columne of figures indicates the results fmm a
similer pet of gbservations which wers taken seversl deys ﬁmﬁw.«
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Seale reading O ~ 200 migroamperss.
Ly * 8.57 henrys (Oscillator).
Plate voltage, 145 volte (Osoillator).

G %.lnfd CCR.2004 Co¥.omtd . GoS-lofd Co¥.2nfd Go¥.2nfd

169 8.5 %5 ie8

} 8 26
187 10 5 168 9 26
168 10 26 168 9 26
168 9 26 166 9 26
168 9 a6 186 8.8
167 2.5 26 168 9
168 9 25 148 1 1%
368 2 26 168 g
168 9 26 ir0 9
168 9 28 369 9.8
ivo 9 26 166 9.5
169 9.8 26 168 9.5
170 9 36 168 9.5
.. 368 9.5 26 168 9.5
S 369 9.5 26 186 20
170 9.5 26 168 9.5
L 169 9 26 370 K
270 9 26 167 0
. 370 9 26 170 9.5
1790 9.5 26 190 9.5
9.5
9.8
mente wire m&u
mwoamﬁw
g;aﬁin Mgg&d t‘&oa&. 911& ww & MMMQ ﬂnw zgg Mnmampﬁ.
o
Table pushed over & cmenw mmr 700 . ®
" onlled o 300 ¢
Loud whistls (humen) 800+1000 "
Brick upset 200 @
Quiet conversation 8«18 »
Aversge radio progran 80 - 200 i
1.}

Alarm Cleck 18

Ei}



SUMMARY

Thiz paper hae briefly reviewsd the general. stages of deve-
dopment in the field of meapurements in the fntensity level of
wm, It m ouﬁ;imﬁ th@ rﬁqmmts for a mﬁw mmz M
mwrh unums :ﬁwﬁ.@ am& hed doseribed an &n&csﬁi&a meter ﬁhim
has besn developed meeting thess requirements.

It is belisved that this instrument will prove & valuabls
tool in the laboratiory, not only me & sound level in#ia##w, but
also a8 & high fidelity ampiifier.

T R R

The imnti,gsatim repofted herein was underteken at the

suggestion of Dr. W. W. Merrymon, Assoeiste Professor of Physics,
College of wn;}.iam and Mary, end sondugted under the direstion
of D¥. R. G. Young, Profeseor of Physics, College of William and
Mary. The author wishes to axpress his sincers thanke and apprecias
tion to both Professors Young and Merrymon for their many valuable
suggestione and efforts. He ales wighes to asknowledge with thanks
the wasistance rendered by Professor ¥. B., Hayues, Fhysice Departe
ment, Virginia Polyteshnie Institute, Blackoburg, Virginia, and
Megare. Gilomn Bailey, Lewis Kiseenger and Galen Ewing, students
at the College of Willism and Mary.
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