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ABSTRACT 

Experimental modif ica t ions  have been made by t h e  Bureau of Mines on stan- 
dard pneumatic rock d r i l l s  ta reduce the noise of the  a i r  exhaust, d r i l l  s t ee l  
resonance noise, and no ise  radiated by t h e  drill body. A close-fitting case 
and muffler around t h e  d r i l l  body, consisting of a meta l l i c  honeycomb skeleton 
f i l l e d  with viscoe las t i c  absorber on the i n s i d e  and a durable auter shell, 
provide both exhaust and d r i l l  body noise  muff ling and absorption. D r i l l  
sceel  resonance n o i s e  i s  r educed  by a constrained-layer treatment consisting 
of a tubular metal cover  bonded t o  t h e  ouside of t he  sod by a viscoelast ic  
f i l l e r .  Damping a l l o y  components have been developed t o  reduce meta l l i c  
resonance noise. Combined, these modifications have reduced t he  d r i l l i n g  
noise level  in g r a n i t e  from 115 dbA to 97 dbA. Data a r e  presented on t h e  
individual  and combined effects of t he se  modifications on d r i l l i n g  noise and 
performance . 

INTRODUCTION 

The pneumatic rock d r i l l  is one of the most  severe noise  sources in t h e  
mining industry. A 1971 environmental noise survey i n  2 1  coal  mines by the 
Bureau of Mines revealed that pneumat ic  rock d r i l l i n g  f o r  the i n s t a l l a t i o n  o f  
roof b a l t s  exposed ind iv idua l s  t o  the h i g h e s t  sound levels observed, a range 
of LO4 t o  118 dbA (7) ." " The pneumatic d r i l l  i s  used worldwide and i n  hard 
rock mining ,  comparable noise levels are common. 

The Federal Coal Mine Health and Safety Act of 1969, Public Law 91-173, 
states in sect ion 206 t h a t  "on and after the  operative date of this t i t l e  the 
standards on noise prescribed under t h e  Walsh-Healey Public Contracts A c t . .  . 
s h a l l  be applicable t o  each coal m i n e  and each operator of such mine s h a l l  
comply with them." The a c t  further s t i p u l a t e s  that "in meeting such standards 
under t h i s  (noise) sect ion,  the operator  shall not  require t h e  use of any 

"esearch physicist. 
2~nderlined numbers in parentheses refer  t o  items in the  list of references at 

the end of t h i s  report. 
3 
Noise levels given in dbA are measured an a weighted sca le  t h a t  simulates 

response of the  human ear. 














































