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U t i i  th e  adven t o f  modern s e i e n t i f i t  «4oim»mxKt bus oo&e ft 

wKe* World t o  Conquer**1 T h is  by-p roduct o f  f l i t  t m v h im  -mg# 4# 

ca ta lo g u ed  under th a t  b ranch  # f  P hysics c a l le d  sound. To be more 

e x a c t, i t  f a  t h a t  d is tu rb in g  and d i s t r a c t in g  f e a tu re  r e f  e rre d  to  

a s  •’no ise*  » sound w ithou t d e f in i t e  p i tc h .

U t i l #  o r  no work had been io n s  I n  a  d i r e c t  e a r  tow ard 

m easuring in te n s i t y  lo r e !  o f  n o is e ,  'a s  i s  rev e a le d  in  th e  fo llo w in g  

r e p o r t  o f  th e  K a tiona l R esearch C ouncil # I n d i r e c t ly ,  though , a  

a  s t a r t  had been made bach in  t h e  n in e te e n th  cen tu ry  tow ard th e  

measurement o f  sound, i n t e n s i t y  o f  m usical q u a lity *  Host ...of th e  

work* however, h as  'been done s in c e  th e  world w ar.

An instrument cap ab le  of m easuring Intensity level of sound 

has various applications* %% can he used in the study of noise*, 
in datermining the intensity level, of the different musical inner*** 
m eats in an. orchestra# in revealing, the c h a r a c te r i s t i c s  o f the ear 
to various sound fre q u e n c ie s  o f eq u a l sound level* in training 
singers to  control the 'intensities of t h e i r  voices., in the; menu* 
f a c to r in g  o f  sound-proofing  materials* in studying the a c o u s t ic s  

o f buildings* in p sy c h o lo g ic a l and p h y s io lo g ic a l studies* and in 
many other ways.

•The report submitted, in If 22 by the Committee of the Division 
o f Physical Sciences of the K atio n a l Research Council on "The
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Measurements ©t Sound i n te n s i t i e s  i n  A bsolut* tlfcits** s ta te d  t h a t  

s e v e ra l  a sp e c t * # f  th e  q u e s tio n  had n o t been thoroughly  invest!** 

gated* among which was l i s t e d  t h e  subjsoh* "Methods o f Absolut© 

Measurement *n

'% to t h a t  tim©*, the methods m pM ym I for the comparison of' 
Bound in teae iii© ©  were not as  a  whole capab le  of g iv in g  r e s u l t s  

i n  absolute u n i t s .

One o f  th e  e a r l i e s t  instrum ent©  need i n  malting sound in te n s i t y  

tseaeureieanta was a  term  o f  v ib ra t io n  iminometer* dev ised  by m. Wien 

i n  1880. a  dlaphrapi s i m i l a r 't #  t h a t  o f  a n  a n e ro id  barom eter was 

used to  ©over on# and o f  a  re s o n a to r . th e  p re s su re  Iro n  th e  sound 

produced m otion in  th e  diaphragm . This movement was t ra n s m itte d  

to  a  M a l l  m irro r , on* p o in t o f  which wag i n  c o n ta c t w ith  th e  d ie -  

pfcraga* and which r o ta te d  w ith  t h e  m otion o f  th e  l a t t e r *  The 

m otion o f th e  diaphragm was measured, by th e  w id th  o f i t t  beam o f 

l i g h t  re f le c te d *

th e  R ayleigh  Disc prov ided  a  method o f de te rra ia iag  th e  

r e l a t i v e  v a lu e s  of sound i n t e n s i t i e s .  St c o n s is ts  o f  a  M i l l  thin 
..glass d isc*  suspended so t h a t  the p la n s  o f  the face is v e r t ic a l*  

When the modulus of torsion of the fiber suspension i a  mown* the 
value  of th e  a l te r n a t in g  air stream  v e lo c ity  can  b e  C a lc u la te d  

.from t h e  d e f le c t io n  produced by the sound.

The e le c t r o s t a t i c  telephone t r a n s m it te r  was used to measure 

th e  p re s su re  variation i n  sound. The diaphragm o f the t r a n s m i t te r
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se rv es  m  o n e p i a i e o f  a  v a r ia b le  condenser* I fh e f lx e d  p la t#  i s  

c io s e  to  t i^ d ia p f c r a g a u . -tb# m otion e f t h e  IM % m  m $ % m - th e  - 

c ap a c ita n c e  & t  the- condenser and e a u s e e a  p u ls a tin g  eu rr.en t / to -  

to *  c ir c u i t*  S iee#  p u ls a tio n s  a t e  a m p lifie d  and .measured on  a  

mioro^SEiaotor*- G a lih ra tIo n  i n  a b so lu te  un its^ 'i s  o iifr lo d - 'th t'h p -

n s*  o f 'th e -  th sw p h o n s* -  InstinMiontOr th e  t r a n s m i t te r ...

and' th « iw p h o n 0 # # ro  p laced  o lo a s  to g e th e r  ma& t h e  p re s su re  

chances •■or# oofiiDutsd f r c t i  th e  >■ 'a i i e f a a i l a c  c u r r e n t  in  th e  - l a t t e r 'H O '’^ W W w f w W g p i  W * * W  I f l R 'W F V W  V F  i w  *!BWPF W .'- - jF ^ w r . l lF  ^ B ^ ^ i p . pp " w w i w  W  ” ■ ■*> ”  “ . w

which produce.# t h e  sound* - < ' ■

... I t . i *  a  w eil-knoim  1 tltoi*• t H ^ n e o r t l - ^ t o e r t e r y

m m & m  w ay*w h#reas t h e  resp o n se  o f th e  m easuring in s tru m e n t must 

‘Ini made r e l a t i v e ly  sim ple* 1# I t  i s  t o  o p e ra te  under ordlnnPF 

Conditions: *■ C onsequently , th e re  in#- d if fe re n c e s  - i n  o p in lo n a s  

to  how sound in te n s i ty  le v e l  shou ld  he m easured. In ' g e n e ra l ,  

th e r*  a r e  two fundam ental methods o f  measurement* nnasly.#-*th# r ;
' f ' ' 1 * ., ,; Wr

s u b je c tiv e  o r  an d io sa ttr io  e v a lu a tio n  o f th e  in te n s i ty  l e v e l b y  

th e  eap*-' end -the o b je c t iv e  o r  a c o u s tio ja e tr io  measurement of-;!# 

by -a  -neter* ' i t  present- -the ■-B ritish  a o o u s t io ■ engineer©  p re f e r  th e  

form er » e th o d #-^e4i,ile t h e  American a o o u s tig  e n g in e e rs  <pf#ferVtb* -

l a t t e r * ^  ; •■ •■•' ■> * "■•■■ : ■ '•-■ ■■• - ■-

'A s - th is  paper - d e a ls  p r im a r ily  ; w i th ' th e  aco u a tio m etr ic s o u n d  

'i# i# u r ln g  4 sv l# # r  a a d ^ is la o *  both' method© -m m  cos»»o»ly employed» 

i t  1# only: .f itt in g ., t h a t  a  d isc u s s io n  -of t h e  more g e n e ra l audio*  -‘
. \  . ^  . ., . ■ . . , . - ■■■■■/ . t\ i't. -.

;«st|fio .'nethods- h#  made, f h e  d is su a s io n  f o u t w i t  ■*- ''■ V- -

The au d io m etric  method© make use o f  *  d i r e s t  comparison
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i m t h m  i p m  o f  audiei&irber i s  t h a t  whieb m s  d e r is e d  by 

BoiflJhaoaoii. f b i e  :£e shown i s  sefeemaiio 'arimngoiaent -la. F%* £*
■ -Q Qlft ÊîT €LXl €il‘dcHfct**L O' iSfiO a 'ffctt ■ G3? £&31.d jjKtt |̂3ŷ )̂ ll0|9i0 aI F ® ”  . T F  ■ "  . ' t & ' T W  < * £ ' “ ■ ? ( f ^ F  T f  £ * •  . .!  H P - ^ F  M f . •H l^ l f l f F  , f t  f ' V "  •M .U f.F  * r  T r ' ^ T '  W F W F  ’B F v n M ^ T  W |r > « '

an  a l t e r n a t in g  t* » .fv  o f  f i ^ o e a e t e s  eew er& g
S \  4 ‘ - ■:■

^ ■ re fy  t$oad  t in g e  w ithin, th e  e u d ia b io  epeetruau  '■ fh e  a t te n u a to r  

i n  e a iih ra b e d  t o  r o o t  d S fe e tiy  in  sq m e s p e o tf io  u n it*  - f t ^ e a f *  

phone h&o -aii o f  fo o t a ttaehm en t t o  I t *  In  o r d e r  t o  make a  measure* 

most o f  a  p a r i i e u la r  sound* th e  a t te n u a to r  'in  a n t a t  a  e i ia e -  suefc 

. t h a t  th e  n o te  i s s u in g  tm m  th e  aud iom eter i s  fearoiy sasked  by th e  

unknown sound, to  before*  thO r e l a t i v e  in te n s i ty  o f tbeunknow n

eouree Is- in d ie a te d  by th e  rea d in g  o f  th e  a t t .^ u i l i^ r*  t i& fh  -baa
\

p rev io u s ly  boon: en$£$tf&te&' by eom parisoa w ith  ;a  s ta n d a rd .

F ig . 2 *

S ohoaati#  diagram  o f th e  b u sse r  ty p o  aud iom eter.

A *  Buajser 
■• - B * A tten u a to r 

0  .# Bar phono

Of the v a rio u s  s u b je c tiv e  m ethods for e v a lu a tin g  th e  i n te n s i ty  

level of sound* perhaps th e  tuning, fork method is by f a r  the 
s im p le s t .  the fork i e  s tru c k  and then- hold a t  a given distance 
from the ear o f the observer. th e  time required far tie sound to. 

% $ $ m $  by t h a t  of the di*rfc urbane© in question is a  f a e to r



defending m  'thf' ifthee*-: ■& malhetjnti^ ̂
- inief$refcatie&* of •$&#• 'toning Jfark auMomiiter' is ■ fliS foi loiter ■

■If* '■■■' ■ ■■% ■** dteittai inienaity ef •:tfci 'adooi ■ fstem • '■v (■;
th e  timing, fork* 

Z$ * 3&teoeiiy of the tuning fork after ,t
• f*  1 . ■*• 1 v ; /- :

- < e n  #>A e o a a ta a i .o f th e  f o r  is* ■■ *

•* •'»■ 4'■■# f i a a r o f  e u d i e i i e d o ^  
fo r#  a&eiMxgf *

Than I t  •  X0*~** ' U )

fhus* th e  o h a r a e t s r i s i i e  o f  a  tu n in g  fo rk  i s

e a p n i i ^ i ^ *

th e  s a h fe e ifv e  methe# t o  m %  e e i ie fa o to r jf  a s  a  sfcele h t~  

e&uee th e  r e a u l t s  a re  hased  open th e  ear* fh o  t ^ r  i f  a s  v a f ia h le  

a s  Iho  n e a th t r  i f  i t #  response# fee®. h o a r t o  hour# f  o r a i t h e r  

c o n s ta n t o r  changing fea«$a«**eirt i f  th e  same in d iv id u a l a s  r f iX  

e«  among d i f f e r e n t  in d iv id u a ls  * t i l  sound amasuremente must ho 

made in  term s o f t h e  e f f e c t  o f  sound o f  th e  a v e r  age norm al -Oar*
.  1 '  t , ; : l ;.'

method of ■ measuring intensity levels i f  resorted
■ ' ' ' ' / !■!-. %4< '

.to leo an ee  o f  th e  i a o t  t h a t  f i e  e a r  p lay s  no a f f e c t  #«sft th e re in *  

th e  s e v e ra l c la s s e s  o f  a c o u s tie m e tr le  i n s t r w e n t s  f o f  

ajhMMping th e  i n t e n e i t f ' i e v ^  o f  sound a re  , f  u a to a e a ta ily /a & |k e * ; '■-•• 

httt'iiffef'eomeî iit 'details* ieaei&iaiiy they afev#oiarffe#
• ' *' *5

’o f  th e  fo l ie e l i ig  parte* '- -■ • .»•

KWiitif  W im i w im w m n n n .

% ifo n  a a i  m a m » :j'g £ S iM A  A W M ttM B , . P- 377.



1 . iV pickup (Microphone)

2. Aneitemiator
3V Aft i^mr>llf i*ty

Aa in d ic a te # '

One-: class o f malar# measures t ie  total- sound energy regard** 
less of' the- freouejteies used, fa#.- other ©las# i#  iapiM#,.- of.' 

measuring ths- eouini energy e f: #̂ ’|)#rtleulai*’ freoueiiey #. o r1 a #0®**' 

bin&tioa #f fm%mm&m̂  by euiiabl# fAltering.,
SehemafS#: diagram# of the tan- elaoeee- of In^ruaaiijti.' a##- 

shown In- fig* . #. and #$$.«- $*

S  1 8  I— f c l

- r i g .  **.. .'■

schem atic  diagram  o f a  s im p lif ie d  a o o u e tio a e te r

A -  Microphone 
1  * A m p lifie r 
$ « in d ia a ia ^
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v ^ ^B efeg tp ^ l diagram  o f .% 0 P W « l  Ftttft&ei

W ith th e  # an g e* o v e r s e i te h  l a  p o s i t io n  i f th e  sound 
can be analysed* In  p o s i t io n  &* th e  t o t a l  BOiaad eaa 
Is# amasiueod*

A * i&orophone 
B #■ A tten u a to r 
0 #  W eighting netw ork
b #  A n # iif i« r  
1,#: O u tp u ijs e te r  
t  *
•f # B e te e to r .
H * M echanical f i l t e r
l i f t  j |  h | j  M r i ^ t  d t d f ^ A  . ,A ^ AEP̂ pi %$ % 0P - i - 1 V

% * Switch

A m o d ifica tio n  o f  th e  c la s s  o f  snrfcers m entioned f i r s t  i s  

shewn i n  Fig* #* t h i s  p a r t i c u l a r  a p p a ra tu s  in te g r a te s  th e  sound

« M g p *  ' t t *  re a d in g  o f th e  m eter %  d iv id e d  by i f c e ; in a ^ le h  o f 

fisne o f  a  f e r t ie e lM f  e h e e sm tie n *  t i l l  g iv e  t h e  average  sound 

le v e l  f o r  t h a t  p e r io d  o f tim e* f h le  in a tra m i^ t  i e  m m .  a o t ta b ie

  .

8S*e Sl«otPonio8, April, 1933, Vol. 8, Ho, 4, p. 111,
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Ther* wre on the market ft number of aooustiometrie meters 

' efaloh are patented under various *r%a* names* Among the leading

o f ouoii A|ls4:|hS9lSllS: OfOf ■ 

i l t i l f  A# to#*

$« Ee F f t#

(Jonoral = - . ■

QoneraX BiAioCO*

• 'W ooto*la-El#diH t Co * 

westing&ous* E lo o if id  anA .ifge. Co*

*$$uf g i to o  a  l»Pi«f f*otiow o f  «feat to o  boon Aoao io

tk #  meosuroaiOKit o f  oouod in to a e i t r *  and a  o f j j r ta a n i

s t a tu s  o f  th e  ptfofclOa*'

eeieiiiiwuil! i j* mm !..«i>.ii»ni«)iii iiw'F> i <wi iiVi»<iM'im»i>eieie»»i w*iii»»̂ei'iiîiirl.>ea.iilrM>igei.ieepi»*iiM|î>ieie

% #viow o f  S o io n t l f ic  Instrum ents*  dot** laa& iV oJU A * p . 321.



14

Before cuing. ia to th *  iieeueeian «f the M ia pro him , the
tfmm 4Mhm t0&m%  # f  #dj«M|4[ OJ*©*SlJre- iR&tiL

fiiiyfiwjwwfi 4*' 

iw v f t i f  i® i& i#w isiit'

y&i* m imm* SSjsKI' Ifchyry my* *a& laititS. tvhlfih ma.my f T i J W -  * p y  ^ P j r ^ i W P ^  ”  " W * *  B P * ? w f ^ f l | f F p i W  . P W f  * !  ’ " t j i -

uaM la this muutty* *r eferma* f»r wmaortag rows* i*r^i 
B*itfcer m e  there a ememMei m y  o f e#nws**4ie* one ejrsfte* M e

' m  u « « * tw  p -  'T ?

«f»im lgfl*Ss H W6ll*)UftmMn .IftMT in

whieh repreeeste onpirtoaliy the nsepmse of the asnwa ejretas
•&*■ m atlioulu#* sitiBESBSs ai SUs^S Itaf ffitliOTt̂flft
l ^ iyijf f ^.If-ff l.jy  s l s l ^ s  ^IMlI %fe;# «^0ii| :%î |<ji-- 0$  f&y
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p io n ee r In' ioXOphoay* !

■ Aa a b o r t  b b tf#

in to  as#  t# o  gsasraX  system# o f  a a i t#  which d i f f e r  in  lo g s r i th *  

■Clio b ass#4 and bans# in  Bn^psit ado * o tp s f  has boon adopted

.la- Europ# a s  th e  s ta n d a rd  anib» whereas th e  box has bosh adopted 

by th e s e  U nited S t a te s *

By S E p rsssiag  aX g sb ra io a iiy  th e  i a i e a s t i y  x t r e i  o f  two 

loand power#*- I* and th e  S&peri&a *ih4 a r ig  system e o f

lo g a rith m s  respee tireX y*  th e  fo llo w in g  e q u a tio n s  a r e  o b ta in e d :

• * * r  *  VS* (* )

fcel *  log jjp fp /p^) * (3)

9 n m *  o t  a  g iv en  frequency  i n  a  swiinm (eh e re  t h e  v e lo c ity

is ooaatairt) hit# ooastant ware lengths* bat the- amplitude *‘ power *
Of in te n s i t y  may rary*  -fo r  an- in e re a s e  in  am p litu d e , t b s  p a r t io i#

• -  ■ • ,. .

under © onsidora tion  mast move w ith  in c reased  v e lo c i ty ,  and s in e #
 *■' ‘ •-*•.• * <

th e  jfeinsti© energy  o f  th e  p&rbXdXe i s  p ro p o r tio n a l  to  th #  square
■ ' ■ ! ■ ■ : ■  -  ’ •• i  ,  * v ‘ « v y -

o f  th #  fd lo o ity * : i t ;  fo llo w s  t b & t i h e  in te n s i ty *  o f  power, ,.er 

i s  proportioaaX  to  t b s  equaf# o f  t b s  a n ^ iita d # ^ , o% th *

_ sq u a re  o f  t h e  toX tage , o r  th #  sq u are  o f  th #  cu rren t*  '
■' " - ■ ' ■ , * - 

equation#  (a )  and (3) may b t  a s  fo llow s*  vh«r# 'E £  I*
i  •, .  - ^  " « i \  . W ?  1 ^ .  '

<r. ■ •• > ; i -

a n d  A, re p re se n t yoXbeg#, o a fp s a t  and impXXfitde* re s p e c t iv e ly  t 

n ep er 6 lo g e (v /v 0 ) * (4 )

1" : : * ; i o g #< V ^ h - '  '■ t s j



9  <«)

befi * 2 Xogi 0(?A<,) » 

t a 10&XQ{X/Io) t

, ,■£.:8 logjflCA/Â )>-. - ( 9 )  ■■■ ■

Again nferrlsg to eqaaiSsi*- (S>r it is evident that wh#&
the .dAffereitee in the iwfttttaitf leteX 4# on# neper* ib# tala#

Ubie A# debepfltaed as,
felldmi

' - i  *  t / i  l o & ^ p / p ^ i  d o )  '

(p  / p 0 )  «  *a .  ( i i>

P *  «2 P0 (18)

M  f .8 »  P0 (13)

i ih e w is e .  I t  can be shown from e q u a tio n  (3) t h a t  f o r  a ' 

different# An sound level of on# bei* it require# a ©fcang#l» 
value of JP which equala ten times the valae of f  *

Sin## h#th the aepsf and the hoi are to# large for most 
p rao iic& l pnc?po##e * deci ma l  'fetw# to eon adopted^-

namely * the "deoiaeper* and. the "decibel***
It so happens that the deeibel (eib) is approximately Ah# 

minimum ©hang# in power level that ©an be distinguished toy'the 
avenge normal human' ear* mas* the rabie-of intensities of 
two- sounds whieh differ by 1 dto* is obtained fpm the reldt̂ oni

x o g ic C ^ o )  s  o*x* ( i4 )

tb # re fo r« (P /P o )  *  i . j m ,  ( j.5)



SimiXarXy * a  sound w hich i s  - § tekSwetwi■ o f

h a t#  m  intensity o f  3*162 * * • ■

Sine# th e  d tc ib o l  jy i  a  lo g a rith m  o f  a  p e te r  r a t i o ,  i t  ha# 

'■.'t#*t, d im en sio n -’ I t  h as been found # ^ r i t t # ^ t # l l y  t h a t  a , ©hangs 

4 a  power o n s d s e ib e l  i s  appm jeitm tely  XO*3,6 f a i t  p e r( ■ , . u 1 , . ■ • . , . , > .  ̂ ; . . .  , ,

e q . m «  - J s t j s  frequency  o f  about 1000, ifcioh i t . t b s  re g io n  o f 

maximum s i n c i t i ^ y ^ f ,  tb f a ^ ^  #q«^irals*it'itS

sound. y rs e c u re  o f  ' 0*20? I t  h as  besa  suggested  t h a t

; : f $ u ^  w a tt p e r  sq*.. e«k be A afcsaas tiis,:.«^.«uidard f o y i h e  tb rs s b o ld

• in te n s i ty .  a t  so u n d * , ,4v..

‘ i  f- M ’ •eiptiAi*ŵ **« jfvc* ptarttrt *?>** \’\

i b s  purpos# o f  t h i s  p a p e r . i t  t #  d e sc r ib e  .* s e m i ^ e f ^  

a© Sustioia#tSf■ f o r  measuring. i n t e n s i t y  le v e l  o f sound, whisk;

«an be eoaetiN*eteii i n  any  modern o r  weXX^quipped la b o ra to ry

ij&& 'Ml it jIT 'tiSUP̂ iBl ijaipififc jp V^ Q W - l w  “ * l- ™. J j *  . B I t '  w  ' iP f i  s j p .  W |" M V  T*»r , j j p

equipm ent *., A ;sebgm tio - di a gram o f  t h i s  m ite r  is  shown in  l ig *  4 . ,  

w h ile  Fig* V*;.shows a  o i r o u i t  .diagram  o f  it*.

im sp iP fip  , and OXASIUg, 0  INDICATING | m  .,,

Hie sound | s  p io fcedup  by t b s  microphone* >* from  th e re  i t  

p asse s  th rough  t b s  p re^ am p iifie r*  'where th e  v o lta g e  i s  am plified*

. then it ^ters the main, amplifier, Where it receives, further 
intensifioai ion * fk# amplifier is coupled by means of a tre a d *  

former, t3, to, the :grid of * *014 thermionic tube* there is
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0̂  * 0*1 afd. Condenser* 400 Volta -
Og # 1*0 mfd* ** # 500 * *
00 $ 8*0 mfd* * 400 11 *
04 #10*0 xnfdU « * m * .
Og # 0 *5 mfd. f 400 * *
II 9 Jiicroam m eter.

F « V e lo c ity  M ierophoae, 2000 ohms amadou**;'
% 1 2000 ohms* t MMk44Jt #SKT»a ♦
a m 1 megohm* 1 # *

& 250*000 n f a 0
R4 * 50*000 * * 1 • *

% * 500*000 " * potentiometer. •*.. A"

R6 * 1000 n * 4 WImm#*
% s 1350 " * i  * *
r8 * 10*000 ft * i  *

R» * tm ft •t 20 " *
%0* 400 * * p o te n tio m e te r .

R11 15*000 H t 58 sum** v o lta g e  d iv id e r*  
tapped  at 250O ohms*

E*12 25,000 ft * 10-w att*

1L and t  Matched p u sh -p u ll tra n s fo rm e rs  |34XNf
G eneral R ad io ).

%  * O ut-pu t tra n s fo rm e r (541-B G eneral R ad io ).

?  Power tra n s fo rm e r. Prim ary f o r  us#  # s  1X0-120
v o l ts  a«o*



Secondary windings are. as follows*
1 * S# C sa isS H sp p a i a t  %  2*$ v o l te  ■# 3*50 .

4  * «* » 11 * i f  0*5 * *  ?*0
f  * %  « •* * a* 5*0 11 * 5*0 « .

■10 *3,2*' ■ •  * .-• I l f  f i 0 * f  * w 2S0.0 * ,

impressed morose the grid a negative voltage-which id fust suf­
ficient to prevent a flow of t̂eotrone mien there is no sound 
impinging upon the microphone* 'the. pint# is connected in series 
with & sensitive mierô amiaetor uni to the positive Cexwdn&l of a 
§0 V bii d-e* supply*'

then sound strilea the ribbon of th# atierophone it cause*-# 
pulsating *« m. #* to be liipre#scd upon the itid of the *514 lobe# 
ffe ts  cau ses th e  g r id  p o te n t ia l  t o  become more n e g a tiv e  during 
half of a cycle end less negative during the. remaiiiing halt* the 
grid bin#* being adjusted to such a value.as to prevent current 
in the plat# circuit when. there is m  sound* will permit the 
.flow of turret dsu^gthat part'at tbC'eyei# when the 
are in opposite direction with respect to each other* The greater 
the Intensity of sound, being, ms&sorsd̂ itie loss negative the 
effective grid voltage will become* and;* as a $<mmqmn$Qt 'the 
greater will be the current through the indicating meter-

in older to duplicate results in measursittents it is necessary 
that certain fined conditions be established. The mapitude of 
the priisarsr v o lta g e  of the power transformerT^» should, be ia&en



a t  ft m in e , which i s  ftooesaafcie o rd in a ry  c o n d it io n s ,

for &fti£fta?tft* ;$*»- itagt ip around
120 vpltft.*’ end v a r ie s  ftp g re a t  amount fross t h i s  v a lu e . •, Under t h i s  

wad s im ila r  o<m ditioap l l §  v u l i s  i s  f t  s a t i s f a c to r y  va lue  t o  s e le c t  

• fpf the prism? *•
the attsftufttpr* as * *&ouid be regulated sp as to prevent ~ 

pssillatioa in th e  amisliflar* fhle, adjustment should be, critical , 
for la-a. high. gain amplifier it grsatiy ftffppts the power putrput* 
a a t , f t  point fust.below, 
that which pauses oscillation* 'this critical point any toft located 
by ad justlngftg with ft vcm*#*.*#! Pbserviagft aftiiiaan«ct«r placed ip 
the plats circuit Pi ths ̂ SS-amplifier tubs* Ihen the sound is nil, 
$hft, ppltfttejr fftptft.ftt spi!»i.#||̂ ..vftluft %k M  a lout
ftpsiait in the neighborhood Pi ths sftorophone causes oscillations is 
tip,aftplifisr*.:tht, f«adipg,pf,ths ndliiftmmeter. will. fall;to*., say
fttft ̂ '13* , ft# and t h e . p o in te r  s i l l ; ,  v ib r a te  * ,, Under norm al p y s ra tif tg

■* • . }

co n d itio n s*  th e  m i i i i a a p s t s r  w i l l  r e g i c i e r  ft s l ig h t  in c re a s e  a s  

tbt r e s u l t . o f: sound*.

M  JftSipifti the acpustl^stcr! a velocity microphone of' high 
■isfftlftupf ftftft eeleoted for tbftpiefc*up iu preference to theeon* 

hC ftspr'% |H i.or.«as^ustic  iypft* r t tN if t f io e i iy  l i n e e r

rssycpsp, o i f  a *M* irfpusftcr fftpg# .tsMdMMft.-Mu#. that 
le*,fpyftOUftl sound Intensities butef unlilce frepueapiest fpuai 
#* m., f *#.. s i l l  he generated iftbhft mltiftpfcmev this ‘i# not, true



of tbsmgnetl# typei^ disc* ttowsloeiby 'atompbe*toie 'ff#t: *
_ifom fro<|uenCy d i s t o r t i o n s ^ !  w hereas * '-1110' condenser ty p o ' i s  n eb . 

fhs condenser mleto^hens is'Very- fmgjto'and'mb^ 
bffttiftn  -efcangee*- - to e s e  f e a tu r e s  are- hoi- p re s e n t t o  th e  v e lo c i ty  

microphone* "•*-

.• t o e  a m p l i f i s r t o  ooB#oeed o f  a  p re^w B p lifie r*  w h ich 'toten s i^  

ties themiorephone s* m* f *>and; the ■ 2A3 *push*puli power amptoftor* 
toe latter includes transforiaere which have linear 'response
fharseteristiosv *; <• 1 , t '-- •■* -:•■• •■•H- - ; ‘̂  v .̂«»

Hoi' tnuEie i ng th e  a m p lif ie r  g re a t  c a r s  m s  e r e ro is  so m  .lay ing  

dht the various, parts* ■ ■ -As'-far' as i t  ms' practicable, 'the eon*1 ■■
• -̂  , . . . , ,  . ■ ■  I .  v„-

r netting' wires mr# tot- crossed* •- .toe leads -to toe grid" dirbuit •’' L ' ■ ■ (. * ; - ■ ■ v
■>' «■ ,  5 ■ -..• > \  ■■ y . ^

' ff' the preamplifier were made 'of shielded Cable* toe ••Sd-aad 
W  tubes were:''Shi«ldedr also*"a mtol'Me f to d sto g  was placed1 •

’ dreunet ■the1 power transformer * toe above exercised prCtaotlons; - 
were, effective to 'reducing the dÔ cycle huai* which m e  Very»dle**- 
ir&ottog at first* ■ *-■ ;*v. .-•

’ ••*’ i£;t
, •f; 'toe facts previously mentioned 'conoemtog the indicator,

‘ alahg. with the- dimwit dtograta (fig'*- f *}* should suffice -to’ ‘

- ..r- - . » i "

describing it* ‘ It should be- todedt towsver* that the 9$ veits-■•"
■ dtes*v 'plats a* *a« f i  way be s«£pii#''%'a set ef''i*tobi#fto%, or,.
■■ it way be tafccn from a -suitable tap on-" the- voltage'divider
•'to#.- w0t t b to e  was- su p p lie d  from an e w te rn a l .source # ;f t x4 f-  v o l t  

B *battery*  ;: • -A — • •"y '%> :>

■ %isctro»ie»i Holes Measurements, Vol. 8t Ho* 4, Aprili lSSb, pp. 1X0*113. 
/^&we» and Hasea* ip^jsd. Acoustics* 1484#. pp. 388-389.
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0  $t .As desired* the mSwommetep may be calibrated with 

a, m rnter# so. an .At, .feed directly in' decibels* microwatts, ,p§f , 
eq* m*-t millibars*. ornopere* _

-WiSOfdlMES

$Xtm of the instrument was checked by three dif*
tm m t methods * the f ir #  two of which were m t entirely satis* 
factory for reason that the personal equation entered into 'them, 

the iatter method.*, however, proved to be very convincing. for 
the sake. of clarity* a few coamente should bo m&& at this point * 
On aeeountef the acoustical properties of. the rooms, in which- 
the following reading were taken § the inverse square law does not 
conform. In fact* certain places in the mom m m  remote than 
others pare resulting sound levels higher than those closer to 
Ah# microphone-

Smelt #f the testa m e made with, settings as- shorn below* 
primary voltage* UM volts.â c*; 
grid bias across the *01A* 18 volte;, 
filamsnt currant of the #0|A, .0*25 amperes;

Test I* 4 oast iron sphere was'dropped repeatedly from 
a height of 100 #«#*.*. striking a piece of hard wood* which was 
mounted on a metal plate. A series of readings was taken and 
then the improvised gang# was moved to ether points in the room*
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fii tot© ©M*&n**tto toi© tost #hom itoi to#
’ wmw& at a piû ieolar p©l»t la a im nt& m of to* a©QoaticaX
pî patlies ©f ito surromdins©.

tost 8* ■ < to© loti© ©p#©k©t of to ©toiitotof Of .toptotil#
•A im 0 m m f m s plm sd 100: mm* it*

,  ^ ■” - ‘fcv  -

. - t o i a a a o t o  of ©toi*;##i fora ©iffoitot fra*
tot#* & ©ingl#*tof©v* aontl©*p©is* -©witto to. to# t&pjMmt 

oirtoii of to©; tOto tob© mm opened m d %hm ©losed* toll# otosing 
to© pointer to fit# to to© iovoX ©f sonnd m d thou foil bask t# 
it© a©ro.position*- to# -.ift&ttto of ■ tto rs&ding© -otoorrto 
to:to# ■ first tor#©tolumxi# of figor#© tMcH .follow* ■ • •to© smond 

■’■'■ sot of tors# ©aiumns ©f ;ilg©r#a indicates 'toa- .roosts fr©& a 
©toitof ©#t of ©bsertationa totoh ̂mm -tois® mmts&d&yB - totor*
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IMs paper ha# b r ie f ly  th e  general. s ta g s#  of deve*
lopmeni in the f i e l d  o f  measurements in it*# iabenaiiy level o f  

sound. It ha# o u tl in e d  the r#<i«ir#2a#ats fo r  a a s t e r  whichjWtll 
n e a te r#  sound le v e l*  and ha# d e sc rib e d  an in d ic a t in g  m eter which 

he# te e n  developed m eeting  th ee #  reijM re& sate*

i t  i t  b e liev e d  t h a t  t h in  $ m $ w m m % . t i l l  p rove % v a lu ab le  

to o l  in the lab o ra to ry *  hot- o n ly  a# a sound level in d ic a to r*  bet 
a ls o  a s  a  h igh  f i d e l i t y  a m p lifie r*

The in v e s t ig a t io n  re p o tte d  h e re in  w m  o n d e rte le n  a t  the. 
su g g e s tio n  o f Dr., w.; W-, A sso c ia te  P ro fe sso r o f Physics*
C o llege  of w illiam  and Mary, and. conducted under th e  d i r e c t i o n ,
Of nr* h* Q* Toungw P ro fe sso r o f  physics*  C ollege o f  V i l ia m  and 
IH ry . The a u th o r  w ishes t o  ejspreaii h ie  s in c e re  tfcanfce and a p p re c ia ­
t io n  t #  bo th  p ro fe s so rs  Toung and norryaon f o f  t h e i r  winy- v a lu a b le  
su g g e s tio n s  and e f f o r t s .  . He a le e  w ishes t o  acknowledge w ith  th an k s  
th e  a s s is ta n c e  rendered  by P ro fe sso r  f . B*; Haynes, a s s i e s  Popart*  
meat* V irg in ia  P o ly tech n ic  i n s t i t u t e *  Blacksburg*. V irg in ia , and. 
M essrs. Gilman B ailey* le w is  K iseen g sr and. Galen Ewing*: s tu d e n ts  
a t  th e  O olleg# o f William, and Hafy.,'
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