
APPENDIX 

NOISE LIMIT LEVELS: 

A . 1 . General 

A . 1 . 1 No i se l i m i t s shou ld be l a i d down a s a f u n c t i o n of 
t h e goal t o be a t t a i n e d , in p a r t i c u l a r : -

( a ) t o p r e v e n t a r i s k of h e a r i n g impa i rmen t 

(b) t o p r e v e n t i n t e r f e r e n c e wi th communica t ions 
e s s e n t i a l f o r s a f e t y p u r p o s e s 

( c ) t o e l i m i n a t e n e r v o u s f a t i g u e , w i th due r e g a r d 
t o t h e work t o be done 

A . 1 . 2 The n o i s e l i m i t l e v e l s s h o u l d be r ev iewed from t ime 
t o t ime so as t o keep a b r e a s t of s c i e n t i f i c 
knowledge , t e c h n i c a l deve lopmen t s and p o s s i b i l i t i e s 
of p r e v e n t i o n . 

A.2 Hea r ing impa i rment 

A . 2 . 1 Depending on t h e d e g r e e of p r o t e c t i o n w a n t e d , t h e 
f o l l o w i n g l i m i t v a l u e s shou ld be d e t e r m i n e d : -

( a ) a warn ing l i m i t v a l u e t h a t s e t s t h e n o i s e l e v e l 
below which t h e r e i s ve ry l i t t l e r i s k of h e a r i n g 
impa i rment t o an u n p r o t e c t e d e a r f o r an e i g h t 
hour e x p o s u r e 

(b) a dange r l i m i t v a l u e t h a t s e t s t h e n o i s e l e v e l 
above which h e a r i n g impa i rment and d e a f n e s s may 
r e s u l t from an e i g h t - h o u r d a i l y e x p o s u r e of an 
u n p r o t e c t e d e a r 

A . 2 . 2 In t h e l i g h t of p r e s e n t knowledge , t h e f o l l o w i n g 
v a l u e s may be recommended:-

(a ) a warn ing l i m i t v a l u e of 85 dB (A) 

(b) a d a n g e r l i m i t v a l u e of 90 dB (A) 
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A.3 S p e c i a l p r o v i s i o n s 

Dur ing e m e r g e n c i e s , o r b e c a u s e of u n f o r e s e e n 
t e c h n i c a l i m p e r a t i v e s , a worker may be t e m p o r a r i l y 
a u t h o r i s e d t o exceed t h e d a i l y d o s e , p r o v i d e d t h a t 
t h e n e x t day he r e c u p e r a t e s so t h a t t h e maximum 
weekly dose i s r e s p e c t e d , ( i e . seven t i m e s t h e 
maximum d a i l y d o s e ) . 

No m a t t e r f o r how s h o r t a t i m e a worke r s h o u l d n o t , 
w i t h o u t a p p r o p r i a t e e a r p r o t e c t i o n , e n t e r an a r e a 
in which t h e n o i s e l e v e l i s 115 dB(A) o r more . 

I f t h e r e a r e s i n g l e i s o l a t e d b u r s t s of n o i s e which 
can go above 130 dB(A) o r 120 dB(A) , p e r s o n a l 
p r o t e c t i v e equ ipmen t s h o u l d be worn . 

No worke r shou ld e n t e r an a r e a where t h e n o i s e l e v e l 
e x c e e d s 140 dB(A). 

A.4 U l t r a s o u n d and I n f r a s o u n d 

A . 4 . 1 A s u r v e y shou ld be made t o f i n d o u t i f any worke r s 
a r e exposed t o u l t r a s o u n d and i n f r a s o u n d in t h e i r 
p l a c e of work. 

A . 4 . 2 L e v e l s of e x p o s u r e t o u l t r a s o u n d and i n f r a s o u n d s h o u l d 
be r educed t o and k e p t a t a r e a s o n a b l e v a l u e , due 
a c c o u n t b e i n g t a k e n of u p - t o - d a t e t e c h n i c a l 
i n f o r m a t i o n a v a i l a b l e . 

NOTE: I n f r a s o u n d i s a c o u s t i c o s c i l l a t i o n whose f r e q u e n c y 
i s t o o low t o a f f e c t t h e s e n s e of h e a r i n g in man. I t 
has a f r e q u e n c y r a n g e from 0 s t o 20 Hz. I t has t h e 
f o l l o w i n g e f f e c t s : -

( a ) C o c h l e o - v e s t i b u l a r e f f e c t s : p a i n which o c c u r s a t 
an i n t e n s i t y of 165 dB a t a f requency, of 3 Hz; and 
of 140 dB a t a f r e q u e n c y of 15 Hz. ^ 

(b ) Genera l e f f e c t s : t h e a p p e a r e n c e of changes in r a t e 
of r e s p i r a t i o n , s k i n t e n s i o n , v i s i o n d i s o r d e r s in 
t h e v i c i n i t y of 10 Hz, f a t i g u e and s o m n o l e n c e . 

U l t r a s o u n d i s a c o u s t i c o s c i l l a t i o n whose f r e q u e n c y 
i s t o o h igh t o a f f e c t t h e s e n s e of h e a r i n g i n man. 
I t has a f r e q u e n c y r a n g e above 20 ,000 Hz. 

* 

A . 3 . 1 

A . 3 . 2 

A . 3 . 3 

A . 3 . 4 

Page 80 



A.5 Oral communica t ions 

The n o i s e l i m i t s e x p r e s s e d in dB (A) a t p l a c e s 
of work c o n c e r n e d and f o r t h e k ind of o r a l 
communica t ions e n v i s a g e d , shou ld be d e t e r m i n e d w i t h 
r e g a r d t o t h e c u r r e n t t e c h n i c a l knowledge a v a i l a b l e . 

A.6 F a t i g u e and comfor t 

A .6 .1 ( a ) Hear ing c o n s e r v a t i o n shou ld be an i m p o r t a n t 
f a c t o r in t h e improvement of t h e work ing 
e n v i r o n m e n t 

(b) The n o i s e l e v e l s l a i d down shou ld be such t h a t 
work can p roceed n o r m a l l y w i t h a minimum of 
f a t i g u e and d i s c o m f o r t 

( c ) In d e f i n i n g t h e s e n o i s e l e v e l s due a c c o u n t 
shou ld be t a k e n of t h e k ind of work b e i n g done 
and t h e a v a i l a b l e knowledge 

A . 6 . 2 The n o i s e l e v e l s d e t e r m i n e d s h o u l d e n s u r e a d e q u a t e 
comfo r t and be c o n s i d e r e d a s o b j e c t i v e s t o be aimed 
a t . 

(SOURCE I "Noise in I n d u s t r y " - C . I . S . I n f o r m a t i o n 
s h e e t No. 17 ,1968) 

A . 
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SOUND INSULATION V S . ABSORPTION: 

The d i s t i n c t f u n c t i o n s of sound i n s u l a t i o n ( t h e 
p r e v e n t i o n of t r a n s m i s s i o n of sound) and sound a b s o r p t i o n ( t h e 
p r e v e n t i o n of r e f l e c t i o n of sound) must n o t be c o n f u s e d . 

Sound i n s u l a t i o n i s t h e t e rm g i v e n t o t h e r e d u c t i o n 
o b t a i n e d when sound p a s s e s from one room t o a n o t h e r room o r from 
one s i d e of a p a r t i t i o n ( w a l l , f l o o r , r o o f , e t c ) t o t h e o t h e r s i d e ; 
i t i s a f u n c t i o n of t h e whole c o n s t r u c t i o n of t h e p a r t i t i o n i n f l u e n c e d 
by t h e s u r r o u n d i n g s t r u c t u r e , e t c . 

Sound a b s o r p t i o n i s t h e t e rm g i v e n t o t h e l o s s of sound 
ene rgy on r e f l e c t i o n a t a s u r f a c e ; i t i s ma in ly a p r o p e r t y of t h e s u r f a c e 
c o n s t r u c t i o n o r m a t e r i a l . 

The re i s a d i r e c t r e l a t i o n s h i p between t h e sound 
i n s u l a t i o n v a l u e of a p a r t i t i o n and t h e sound a b s o r p t i o n of i t s 
s u r f a c e s . I t i s t r u e t h a t t h e p r o p o r t i o n of. sound t r a n s m i t t e d t h r o u g h 
a p a r t i t i o n c o n t r i b u t e s n o r m a l l y , w i th t h e p r o p o r t i o n a b s o r b e d a s 
h e a t , in p r e v e n t i n g r e f l e c t i o n of sound from t h e s u r f a c e , b u t t h e 
t r a n s m i t t e d p o r t i o n i s so small a s t o be of no a c c o u n t in a b s o r p t i o n . 
For i n s t a n c e , a s i n g l e s h e e t of h a r d b o a r d which i s r e l a t i v e l y poor 
f o r sound i n s u l a t i o n (an i n s u l a t i o n of 20dB) o n l y t r a n s m i t s 1 p e r 
c e n t of t h e i n c i d e n t sound , whereas a b s o r p t i o n c o e f f i c i e n t s a r e n o t 
u s u a l l y c a l c u l a t e d w i t h a g r e a t e r a c c u r a c y t han t o t h e n e a r e s t 5 p e r 
c e n t . 

However, t h e r e a r e s e v e r a l ways in which t h e a b s o r p t i o n 
of sound can a f f e c t , o r be used t o imp lemen t , sound i n s u l a t i o n . 
The amount of a b s o r p t i o n p r e s e n t in a room a f f e c t s t h e l e v e l of t h e 
t r a n s m i t t e d n o i s e ; t h i s i s no t s t r i c t l y a f e a t u r e of t h e sound 
i n s u l a t i o n of t h e s t r u c t u r e a t a l l , bu t i t w i l l a p p e a r t o be s o . 
Changes in n o i s e l e v e l due t o abso rben t t r e a t m e n t of t h e room s u r f a c e s 
a r e u s u a l l y small r e l a t i v e t o t h e sound i n s u l a t i o n . The d e g r e e of 
a b s o r p t i o n w i t h i n t h e c a v i t y of a d o u b l e - l e a f c o n s t r u c t i o n , such 
as a c a v i t y wal l o r a doub le window, i n f l u e n c e s t h e sound i n s u l a t i o n 
of t h a t c o n s t r u c t i o n to some e x t e n t . An i m p o r t a n t c o n t r i b u t i o n made 
by sound a b s o r p t i o n to sound i n s u l a t i o n o c c u r s when t h e r e a r e 
a i r - p a t h s , such as v e n t i l l a t i o n d u c t s , l i n k i n g t h e rooms c o n c e r n e d 
and forming b y - p a s s e s f o r sound ; a b s o r b e n t l i n i n g s w i t h i n t h e d u c t 
may r educe c o n s i d e r a b l y t h e amount of sound t r a n s m i t t e d a l o n g i t . 
In a l l t h e s e c a s e s , however , t h e a b s o r b e n t m a t e r i a l or su r f ace 
c o n s t r u c t i o n f u n c t i o n s by r e d u c i n g r e v e r b e r a t i o n and n o t by a c t i n g 
a s an o r d i n a r y b a r r i e r . 
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B.1 P r i n c i p l e s of a i r b o r n e sound i n s u l a t i o n 

( a ) D e n s i t y 
Because sound on ly e x i s t s '.as v i b r a t i o n i t 

d i m i n i s h e s when i t ' p a s s e s t h r o u g h ' a b a r r i e r , say w a l l , 
due t o t h e r e d u c t i o n s u s t a i n e d by t h e v i b r a t i o n in overcoming 
t h e i n e r t i a of t h e b a r r i e r . The h e a v i e r t h e b a r r i e r t h e 
more i t w i l l r e s i s t v i b r a t i o n and so a heavy wal l i s a more 
e f f e c t i v e sound i n s u l a t o r t han a l i g h t o n e . 

(b ) U n i f o r m i t y 

The e f f i c i e n c y of t h e sound i n s u l a t i o n depends 
n o t o n l y on w e i g h t b u t a l s o on c o m p l e t e n e s s and u n i f o r m i t y . 
I f t h e r e i s a h o l e in t h e b a r r i e r t h e sound e n e r g y o r p r e s s u r e 
i s r e l e a s e d and f lows t h r o u g h t h e h o l e , l i k e compressed gas 
from a c y l i n d e r , A p a r t from h o l e s , a r e a s of any weaker 
i n s u l a t i o n in a b a r r i e r may have c o n s i d e r a b l e i n f l u e n c e on 
t h e n e t i n s u l a t i o n . 

( c ) P i s c o n t i n u o u s c o n s t r u c t i o n 

A f u r t h e r means by which sound i n s u l a t i o n can be 
i n c r e a s e d i s known a s ' d i s c o n t i n u i t y ' . I t i m p l i e s t h e 
s e p a r a t i o n of p a r t s of a s t r u c t u r e in such a way t h a t sound 
v i b r a t i o n s a r e n o t e a s i l y t r a n s m i t t e d from one p a r t t o a n o t h e r . 
Examples of t h i s t e c h n i q u e a p p l i e d t o b u i l d i n g s a r e t h e d o u b l e 
w a l l , t h e f u l l y i s o l a t e d ' b o x ' s t r u c t u r e , t h e ' f l o a t i n g ' f l o o r , 
r e s i l i e n t machine m o u n t i n g s , e t c . The i m p o r t a n c e of t h i s 
means of sound i n s u l a t i o n i s c o n s i d e r a b l e , b u t a t t h e same 
t ime t h e d i f f i c u l t i e s , d rawbacks and r i s k s of t h e method a r e 
a l s o ve ry g r e a t and a t t e m p t s a t d i s c o n t i n u i t y have been 
r e s p o n s i b l e f o r a v a s t amount of u n p r o f i t a b l e e x p e n d i t u r e 
and d i s a p p o i n t m e n t due t o l a c k of u n d e r s t a n d i n g of t h e 
p r i n c i p l e s i n v o l v e d . In t h i s r e s p e c t t h e c a s e i s s i m i l a r t o 
t h e i n c o r r e c t u s e of sound a b s o r b e n t m a t e r i a l s a s b a r r i e r s 
in a t t e m p t s t o improve sound i n s u l a t i o n . To a p p l y d i s c o n t i n u i t y 
p r o p e r l y i t i s n e c e s s a r y t o have f u l l u n d e r s t a n d i n g of how 
sound g e t s from one room t o a n o t h e r . 

B.3 Noise r e d u c t i o n by sound a b s o r b e n t s 

Noise w i t h i n a room can be r educed in some measure 
by i n t r o d u c i n g sound a b s o r b e n t s u r f a c e s . The l e v e l t o which 
a sound of a g i v e n ene rgy w i l l b u i l d up i s gove rned by t h e 
t o t a l sound a b s o r p t i o n in t h e room. Doubl ing t h e amount of 
a b s o r p t i o n r e d u c e s t h e ene rgy by 3dB; a f u r t h e r d o u b l i n g g i v e s 
a n o t h e r 3 dB r e d u c t i o n , g i v i n g a t o t a l r e d u c t i o n of 6 dB. 
O b v i o u s l y , t h e r e i s an economical l i m i t t o n o i s e r e d u c t i o n 
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by sound a b s o r b e n t s . But t h e p r o v i s i o n of sound a b s o r b e n t 
in an o t h e r w i s e r e v e r b e r a n t room i s n e a r l y a lways w o r t h w h i l e . 
I t i s u sua l t o p l a c e most of t h e a v a i l a b l e t r e a t m e n t on t h e 
c e i l i n g b e c a u s e t h i s s u r f a c e i s f r q u e n t l y t h e n e a r e s t one 
t o t h e n o i s e s o u r c e , and a l s o t h e most exposed t o i t . 

A b s o r b e n t t r e a t m e n t s u s u a l l y g i v e most b e n e f i t 
in l a r g e rooms where t h e n o i s e s o u r c e s a r e c o n f i n e d t o some 
p a r t s of t h e room o n l y and o t h e r p a r t s have q u i e t e r 
a c t i v i t i e s ; an a b s o r b e n t c e i l i n g r e d u c e s t h e s p r e a d of n o i s e 
from t h e n o i s y a r e a t o t h e q u i e t o n e . 

B.4 Background n o i s e and masking 

Background n o i s e i s t h e m o r e - o r - l e s s c o n t i n u o u s 
n o i s e p r e s e n t due t o i n t e r n a l a c t i v i t i e s or t o u n a v o i d a b l e 
b u t f a m i l i a r i n t r u d i n g n o i s e such a s t r a f f i c n o i s e . The 
e f f e c t i s t o mask o t i i e r s o u n d s . Very o f t e n , of c o u r s e , t h e 
masking n o i s e i n t e r f e r e s w i th t h e communica t ion of speech o r 
music and i s a n u i s a n c e , b u t t h e r e a r e a l s o t i m e s when t h e 
i n s u l a t i o n of p a r t i c u l a r n o i s e s i s d e s i r e d and then t h e 
p a r t i a l masking of t h o s e n o i s e s by a c c e p t e d background 
n o i s e i s an a d v a n t a g e . The background n o i s e in e f f e c t adds 
t o t h e i n s u l a t i o n by r a i s i n g t h e t h r e s h o l d a t which t h e 
unwanted n o i s e b e g i n s t o be h e a r d or n o t i c e d . 

The p r a c t i c a l e f f e c t of masking by background n o i s e 
i s q u i t e i m p o r t a n t . F o r i n s t a n c e , l e s s i n s u l a t i o n be tween 
rooms w i l l s u f f i c e in town b u i l d i n g s s u b j e c t e d t o c o n t i n u o u s 
t r a f f i c n o i s e t h a n in q u i e t v i l l a g e b u i l d i n g s . 

B.5 Speech i n t e r f e r e n c e l e v e l s 

In speech communica t ion i t i s t h e h i g h e r f r e q u e n c i e s 
t h a t d e t e r m i n e i n t e l l i g i b i l i t y , and s i n c e t h e masking of one 
sound by a n o t h e r i s g r e a t e s t when both sounds a r e s i m i l a r in 
f r e q u e n c y , i n t e r f e r e n c e wi th t h e h e a r i n g of speech a r i s e s 
ma in ly from t h e h i g h e r f r e q u e n c y components of t h e masking 
n o i s e . For t h i s r e a s o n a c r i t e r i o n c a l l e d t h e "Speech 
I n t e r f e r e n c e L e v e l " ( S . I . L . ) has been d e v i s e d and i t i s 
c a l c u l a t e d s imply by a v e r a g i n g a r i t h m e t i c a l l y t h e o c t a v e - b a n d 
n o i s e l e v e l s ( i n dB) of t h e t h r e e o c t a v e s above 600 Hz, namely 
600 - 1200 , 1200 - 2400 , and 2400 - 4800 Hz. Apply ing t h i s 
c r i t e r i o n t o h e a r i n g on t h e t e l e p h o n e , t h e f o l l o w i n g 
a s s e s s m e n t s have been made ( T a b l e XXX):-
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TABLE XXX 

SPEECH INTERFERENCE LEVELS FOR TELEPHONE USE 

S . I . L . of masking n o i s e (dB) Te lephone u s e 

u p t o 45 s a t i s f a c t o r y 

45 - 60 s i i g h t l y d i f f i c u l t 

60 - 75 d i f f i c u l t 

above 75 u n s a t i s f a c t o r y 

( S o u r c e : "Noise in I n d u s t r y " - C . I . S . I n f o r m a t i o n S h e e t No:17 ,1968) 

The maximum S . I . L . t o p e r m i t s a t i s f a c t o r y h e a r i n g 
of n a t u r a l speech a t v a r i o u s d i s t a n c e s a r e g i v e n in t a b l e XXXI. 

TABLE XXXI 

MAXIMUM SPEECH INTERFERENCE LEVELS 

D i s t a n c e from 
Speaker (m) 

Normal 
v o i c e ( d B ) 

R a i s e d 
v o i c e ( d B ) 

Very l oud 
v o i c e ( d B ) 

S h o u t i n g 
(dB) 

0 . 1 5 71 77 83 89 

0 .30 65 71 77 83 

0 .60 59 65 71 77 

0 .90 55 61 67 73 

1.20 53 59 65 71 

1.50 51 57 63 69 

1.80 49 55 61 67 

3 .60 43 49 55 61 

( S o u r c e : " N o i s e in I n d u s t r y " - C . I . S . I n f o r m a t i o n S h e e t No:17 ,1968) 

N e v e r t h e l e s s , a l t h o u g h t h e h i g h e r f r e q u e n c i e s c a u s e t he most i n t e r f e r e n c e 
wi th s p e e c h , l o w - f r e q u e n c y n o i s e s must a l s o be c o n s i d e r e d b e c a u s e n o i s e 
has a g r e a t e r masking e f f e c t on f r e q u e n c i e s h i g h e r t han i t s own than on 
f r e q u e n c i e s below i t s own. 
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B.6 The e f f e c t of n o i s e s 

The two most i m p o r t a n t f a c t o r s a r e t h e i n t e n s i t y 
of n o i s e and t h e d u r a t i o n of e x p o s u r e . The n o i s e s t h a t 
l a s t l o n g e s t a r e t h e most h a r m f u l , and in n o i s y t r a d e s t h e 
workmen who s u f f e r most a r e t h o s e who have been exposed t o 
t h e n o i s e f o r t h e l o n g e s t t i m e . 

Among o t h e r p e r s o n a l f a c t o r s must be n o t e d t h e 
p a r t p l a y e d by f a t i g u e . Whereas n o i s e may be t o l e r a t e d , 
o r even c o m p l e t e l y i g n o r e d , by t h o s e in good h e a l t h , l owered 
p h y s i c a l or n e r v o u s h e a l t h makes i t i m p o s s i b l e t o b e a r up 
a g a i n s t t h e i r r i t a t i o n and r e s u l t i n g f a t i g u e c a u s e d by 
c o n t i n u o u s loud n o i s e s . 

The age of t h e s u f f e r e r must be t aken i n t o 
c o n s i d e r a t i o n wi th t h e i n c r e a s e of l e s i o n s and t h i s i s 
s a i d t o o c c u r c h i e f l y in o c c u p a t i o n s which i n v o l v e l a b o r i o u s 
p h y s i c a l work such a s men who c a r r y heavy l o a d s , and 
b l a c k s m i t h s . 

B.7 Sound Weigh t ing S c a l e s 

Le t us suppose we l i s t e n t o a p u r e t one (a sound 
of a s i n g l e f r e q u e n c y , e g . a whine or s q u e a l ) of 1000 Hz. 
and 40 dB sound p r e s s u r e l e v e l ( S P L ) , and t h a t we c a r e f u l l y 
remember i t s l o u d n e s s . I f , now, we l i s t e n t o a n o t h e r t o n e , 
t h i s t ime of 100 Hz. i . e . l ower in p i t c h , and a d j u s t t h e 
l e v e l of t h e second sound u n t i l i t i s a s loud a s t h e f i r s t , 
we w i l l f i n d t h a t t h e second sound h a s a h i g h e r SPL than 
t h e f i r s t - in f a c t i t i s a b o u t 50 dB. 

T h i s i l l u s t r a t e s immed ia t e ly t h a t t h e l o u d n e s s of 
a sound depends n o t on ly on i t s sound p r e s s u r e l e v e l b u t 
a l s o on i t s f r e q u e n c y : t h e e a r has a ' f r e q u e n c y r e s p o n s e ' . 
The l o u d n e s s of a t o n e of 1000 Hz. i s s a i d t o have a v a l u e 
in ' p h o n s ' equal t o i t s SPL; t h a t i s s imply how phons a r e 
d e f i n e d . T h u s , t h e l o u d n e s s of a t o n e of 40 dB a t 1000 Hz. 
i s s a i d t o be 40 phons a n d , a s each p o i n t on t h e equal 
l o u d n e s s c o n t o u r ( a l s o c a l l e d 'phon c u r v e ' ) p a s s i n g t h r o u g h 
t h e 40 dB/1000 Hz p o i n t h a s t h e same l o u d n e s s , t h e l o u d n e s s 
of a t one of 50 dB a t 100 Hz. i s a l s o 40 p h o n s . 

One app roach t o measu r ing sounds in a way 
r e f l e c t i n g on t h e i r l o u d n e s s i s t o a l t e r t h e measured 
f r e q u e n c y spec t rum of t h e sound t o t a k e a c c o u n t of t h e f a c t 
t h a t t h e e a r r e s p o n d s l e s s wel l t o f r e q u e n c i e s below 500 Hz 
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and above 8000 Hz. t han i t does between t h o s e f r e q u e n c i e s . 
Thus by s u b t r a c t i n g some d e c i b e l s from t h e lower and u p p e r 
f r e q u e n c y bands w h i l e l e a v i n g them a p p r o x i m a t e l y t h e same 
e l s e w h e r e , and by then a d d i n g up t h e new l e v e l s in t h e 
b a n d s , one can o b t a i n a w e i g h t e d sound l e v e l which t o some 
e x t e n t c o r r e l a t e s w i th t h e s o u n d ' s l o u d n e s s . 

Three such w e i g h t i n g s were o r i g i n a l l y p r o p o s e d . 
For sounds t h a t were "no t l o u d " , a b o u t 40 p h o n s , t h e A 
w e i g h t i n g c u r v e was d e f i n e d . For sounds t h a t were 
" m o d e r a t e l y l o u d " , a b o u t 70 p h o n s , t h e B w e i g h t i n g c u r v e was 
d e f i n e d . For " l o u d s o u n d s " , a b o u t 100 p h o n s , t h e C c u r v e 
was d e f i n e d , which i s , l i k e t h e 100 phon l o u d n e s s c o n t o u r , 
f a i r l y f l a t ; t h i s meant t h a t t h e lower and h i g h e r f r e q u e n c i e s 
were n o t much deemphas ized so t h a t t h e C w e i g h t e d d e c i b e l i s 
r a t h e r s i m i l a r t o t h e o v e r a l l sound p r e s s u r e l e v e l i t s e l f . 

The a u d i b l e f r e q u e n c y r ange can be a r b i t r a r i l y 
d i v i d e d up i n t o a s e r i e s of a d j a c e n t f r e q u e n c y bands known 
a s ' o c t a v e b a n d s ' f o r which t h e wid th of a g i v e n band a s 
p r o p o r t i o n a l t o t h e c e n t r e f r e q u e n c y . Each of t h e s e can be 
f u r t h e r d i v i d e d i n t o t h r e e o n e - t h i r d octave b a n d s , a l s o of 
w i d t h s p r o p o r t i o n a l o t t h e i r c e n t r e f r e q u e n c i e s . I t i s t h e 
s i m i l a r i t y of t h e s e b a n d w i d t h s t o t he e a r ' s c r i t i c a l 
bandwid ths t h a t p e r m i t them t o be used f o r c a l c u l a t i n g t h e 
l o u d n e s s of c o m p o s i t e s o u n d s . 

To c a l c u l a t e a w e i g h t e d sound l e v e l , t h e sound 
i s f i r s t a n a l y s e d i n t o o c t a v e o r o n e - t h i r d o c t a v e b a n d s , t h e 
l a t t e r b e i n g b e s t f o r a l l sounds e x c e p t t h o s e which have f l a t 
f r e q u e n c y s p e c t r a , i . e . have t h e i r ene rgy f a i r l y e v e n l y 
d i s t r i b u t e d a c r o s s t h e f r e q u e n c y b a n d s . (For such s o u n d s , an 
o c t a v e band a n a l y s i s i s a d e q u a t e ) . 

Al though d e r i v e d f o r sounds of v a r y i n g d e g r e e s 
of i n t e n s i t y , i t has been found t h a t t h e A-weigh ted sound 
l e v e l i s ve ry u s e f u l a t . a l l l e v e l s of i n t e n s i t y . In c o n t r a s t , 
t h e B - w e i g h t i n g s c a l e i s in v i r t u a l d i s u s e . The C - w e i g h t i n g 
s c a l e i s a l s o n o t u sed t o R e f l e c t human r e s p o n s e , b u t i t s n o t 
q u i t e f l a t w e i g h t i n g c u r v e p e r m i t s i t t o be a r e a s o n a b l e 
a p p r o x i m a t i o n of t h e o v e r a l l SPL. I t i s s i m p l e r t o b u i l d a 
Sound Level Meter which g i v e s a C - w e i g h t i n g t han t h e o v e r a l l 
SPL, b e c a u s e t h e C - w e i g h t i n g does n o t r e q u i r e a s wide a 
f r e q u e n c y r e s p o n s e . ( F i g . 10) 

A w e i g h t e d sound l e v e l i s w r i t t e n a s dB (A) o r dB.A. . 
dB ( A ) , dB (B) and dB (C) can be r e a d d i r e c t l y on many Sound 
Level Me te r s by s w i t c h i n g in a s e t f i l t e r s t o p roduce t h e 
a p p r o p r i a t e w e i g h t i n g . 

F i g . 11 d e p i c t s a c h a r t f o r a d d i n g d e c i b e l s . 
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fREQuZNCY C Hi?,) 

FIG. 10: GRAPHICAL REPRESENTATION OF THE SOUND 
WEIGHTING SCALES 

( S o u r c e : " N o i s e in I n d u s t r y " - C . I . S . I n f o r m a t i o n S h e e t No:17 .1968) 

15 

FIG. 1 1 : CHART FOR ADDING DECIBELS 

Examples : 55 + 61 = 62 dB 

55 + 80 = 80 dB 

60 + 60 = 63 dB 

55 + 55 + 59 = 58 + 59 = 6 1 . 5 dB 

( S o u r c e : "No i se in I n d u s t r y " - C . I . S . I n f o r m a t i o n S h e e t No:17 ,1968) 
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