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©  SOUND-ADJUSTING  PLATE. 
©  A  sound-adjusting  plate  constituted  by  a  member  with  a 
hollow  laminated  structure.  This  plate  can  be  employed  as  a 
support  for  a  speaker  unit,  or  it  can  be  provided  behind  a 
speaker  unit  to  absorb  or  dampen  the  sound  energy  coming 
from  the  speaker  unit,  to  reduce  any  adverse  effects  due  to 
the  sound.  For  this  purpose,  paper  roll  cores  (11  )  are  used  as 
a  core  material,  and  the  surface  of  the  openings  (14)  thereof 
on  one  side  is  covered  with  a  porous  cover  sheet  (12)  such  as 
a  napped  cloth,  a  flocked  cloth,  or  felt,  while  the  surface  (15) 
of  the  other  openings  thereof  is  covered  with  a  sheet  (13) 
which  is  impermeable  to  air,  such  as  lead  sheeting  or  a 
plastic  sheet  containing  iron  powder.  Sound  within  the  treble 
region  is  absorbed  by  the  porous  cover  sheet  (12),  while 
sounds  in  the  middle  and  bass  regions  are  absorbed  by  cells 
(18)  and  gaps  (19)  formed  by  the  roll  cores  (11).  Both  the  roll 
cores  (11)  and  the  impermeable  sheet  (13)  act  as  vibration 
dampers  to  prevent  the  propagation  of  vibrations  due  to 
low-pitched  sounds  to  the  walls  or  floor. 

0 .  

Croydon  Printing  Company  Ltd 

A   sound-adjusting  plate  constituted  by  a  member  with  a 
hollow  laminated  structure.  This  plate  can  be  employed  as  a 
support  for  a  speaker  unit,  or  it  can  be  provided  behind  a 
speaker  unit  to  absorb  or  dampen  the  sound  energy  coming 
from  the  speaker  unit,  to  reduce  any  adverse  effects  due  to 
the  sound.  For  this  purpose,  paper  roll  cores  (11)  are  used  as 
a  core  material,  and  the  surface  of  the  openings  (14)  thereof 
on  one  side  is  covered  with  a  porous  cover  sheet  (12)  such  as 
a  napped  cloth,  a  flocked  cloth,  or  felt,  while  the  surface  (15) 
of  the  other  openings  thereof  is  covered  with  a  sheet  (13) 
which  is  impermeable  to  air,  such  as  lead  sheeting  or  a 
plastic  sheet  containing  iron  powder.  Sound  within  the  treble 
region  is  absorbed  by  the  porous  cover  sheet  (12),  while 
sounds  in  the  middle  and  bass  regions  are  absorbed  by  cells 
(18)  and  gaps  (19)  formed  by  the  roll  cores  (11).  Both  the  roll 
cores  (11)  and  the  impermeable  sheet  (13)  act  as  vibration 
dampers  to  prevent  the  propagation  of  vibrations  due  to 
low-pitched  sounds  to  the  walls  or  floor. 





TECHNICAL  F I E L D  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  s o u n d   r e g u l a t i n g  

p a n e l   c o m p r i s i n g   a  c a v e r n o u s   member  s a n d w i c h e d   b e t w e e n  

two  s h e e t s .   More  p a r t i c u l a r l y   t h e   i n v e n t i o n   r e l a t e s  

to  a  s o u n d   r e g u l a t i n g   p a n e l   w h i c h   o b v i a t e s   a d v e r s e  

e f f e c t s   of  s o u n d s   e m a n a t i n g   f rom  t h e   b o t t o m   or  r e a r  

p a r t   of  a  s p e a k e r   u n i t .  

BACKGROUND  OF  THE  INVENTION 

In  a  l i s t e n i n g   room,   a  s p e a k e r   u n i t   i s   m o u n t e d   o n  

a  s u p p o r t i n g   b a s e   made  of  b r i c k s ,   c o n c r e t e   b l o c k s   o r  

t h e   l i k e   so  t h a t   v i b r a t i o n   e n e r g y   g e n e r a t e d   by  t h e  

sound   s o u r c e   and  t r a n s m i t t e d   to  a  f l o o r   i s   a b s o r b e d  

t h e r e b y .   As  t h e   mass   of  t he   s u p p o r t i n g   b a s e   i s  

i n c r e a s e d ,   i t   a t t e n u a t e s   r e s o n a n c e   more   e f f e c t i v e l y .  

H o w e v e r ,   s u c h   a  s u p p o r t i n g   b a s e   i s   l i m i t e d   in   i t s  

s i z e   and   m a s s ,   and  c a n n o t   g i v e   a  s a t i s f a c t o r y   r e s u l t .  

M o r e o v e r ,   sound   w a v e s   e m a n a t i n g   f rom  t h e   r e a r   p a r t  

of  t h e   s p e a k e r   u n i t   a r e   r e f l e c t e d   by  a  w a l l   b e h i n d  t h e  

s p e a k e r   u n i t   an  i n t e r f e r e   w i t h   s o u n d   w a v e s  c o m i n g  

ou t   of  t h e   f r o n t   f a c e   of  t h e   s p e a k e r ,   t h e r e b y   c a u s i n g  



n o i s e s .   An  i n s u l a t i o n   b o a r d ,   p l y w o o d   or  t h e   l i k e  

i s   a r r a n g e d   b e h i n d   t h e   s p e a k e r   u n i t ,   or   a  p a n e l  

c o m p r i s i n g   a  f i b r o u s   m e m e b e r   of  h o n e y c o m b   c o r e s  

s a n d w i c h e d   b e t w e e n   f r o n t   and  r e a r   p e r f o r a t e d   p l a t e s   i s  

o f t e n   d i s p o s e d   bes ide   and  b e h i n d   t h e   s p e a k e r   u n i t   s o  

as  t o   a b s o r b   s o u n d   w a v e s   e m i t t e d   f r o m   a l l   s i d e s ,  

e x c e p t   t h e   f ron t   s i d e ,   of  t h e   s p e a k e r   u n i t   a n d  

e l i m i n a t e   a d v e r s e   e f f e c t s   of  t h e   s o u n d s .   H o w e v e r ,  

s u c h   a  p a n e l   can   a b s o r b   s o u n d   waves   in   a  m i d d l e   o r  

low  f r e q u e n c y   r a n g e   o n l y ,   and  d o e s   n o t   h a v e   a n  

a p p r o p r i a t e   s o u n d   a b s o r b i n g   e f f e c t   n o r   e n s u r e s  

c l e a r   s o u n d s .   One  of   known  p a n e l s   u s i n g   h o n e y c o m b  

c o r e s   i s   a  s o u n d   a t t e n u a t i n g   s t r u c t u r a l   p a n e l   ( U . S .  

P a t e n t   No.  4 , 2 9 1 , 0 8 0 )   c o m p r i s i n g   a  h o n e y c o m b   s t r u c t u r e  

h a v i n g   a t   l e a s t  t h r e e   d i f f e r e n t   c e l l  s i z e s ,   s a i d  

h o n e y c o m b   s t r u c t u r e  b e i n g   s a n d w i c h e d   b e t w e e n   two  s h e e t -  

l i k e   l a y e r s ,   so  as  t o   a b s o r b   s o u n d   w a v e s   in   m i d d l e   a n d  

low  f r e q u e n c y   r a n g e s .   Said  panel   is  d i s p o s e d   around  an  e n g i n e  

duct   at   a  j e t   engine  t e s t   to  absorb  sound  energy  having  a  h i g h  

t e m p e r a t u r e   and  a  h igh   speed  to  p reven t   n o i s e s   from  d i s p e r s i n g   t o  

s u r r o u n d i n g s .   T h e r e f o r e ,   the  panel   is  r e q u i r e d   to  have  h i g h  

m e c h a n i c a l   s t r e n g t h   and  hea t   r e s i s t a n c e .   Even  i f   the   panel   h a v i n g  

s u c h  a   c o n s t r u c t i o n   -is  u s e d   as  a  s o u n d   a b s o r b i n g  

member   i n  a   l i s t e n i n g  r o o m ,  i t   c a n n o t   p e r f o r m   t h e   f i n e  

r e g u l a t i o n   of   s o u n d s .  



I t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   to   p r o v i d e   a  s o u n d  

r e g u l a t i n g   p a n e l   w h i c h   can  r e m o v e   s a i d   d i s a d v a n t a g e s   o f  

t h e   s p e a k e r   s u p p o r t i n g   b a s e   o r   t h e   s o u n d   a b s o r b i n g   p a n e l  

of   t h e   p r i o r   a r t .   I t   i s   a  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n  

to  p r o v i d e   a  s o u n d   r e g u l a t i n g   p a n e l   w h i c h   i s   l i g h t   i n  

w e i g h t ,   l e s s   e x p e n s i v e ,   and  h a s   e x c e l l e n t   sound   a b s o r b i n g  

c h a r a c t e r i s t i c s .  

DISCLOSURE  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  sound   r e g u l a t i n g  

p a n e l   w h e r e i n   a  r o l l   c o r e   made  of  p a p e r   is   l a i d   b e t w e e n  

a  n a p p e d   or  f l o c k e d   p o r o u s   c o v e r   s h e e t   and  a  s h e e t  

i m p e r m e a b l e   by  a i r   such   as  a  t h i n   l e a d   p l a t e .   Due  t o  

t h i s   c o n s t r u c t i o n ,   t h e   p a n e l   can   a b s o r b   sound   waves   i n  

m i d d l e  a n d   low  f r e q u e n c y   r a n g e s   d i s c h a r g e d   f rom  a  s p e a k e r  

u n i t   and  p e r f o r m   t he   v i b r a t i o n   d a m p i n g   of  sound   e n e r g y  

t r a n s m i t t e d   f rom  t h e   l o w e r   p a r t   of  t h e   s p e a k e r   u n i t   to   t h e  

f l o o r ,   t h e r e b y   i m p r o v i n g   t h e   a c o u s t i c   c h a r a c t e r i s t i c s  

of  a  s t e r eo   l i s t e n i n g   r o o m .  

The  s i z e   of  t h e   p a p e r   r o l l   c o r e   can  be  s e l e c t e d  

o p t i o n a l l y .   H o w e v e r ,   t h e   r e s u l t   of  e x p e r i m e n t   shows  t h a t  

i t   is   d e s i r a b l e   to   u s e   a  r o l l   c o r e   h a v i n g   a  c e l l   d i a m e t e r  

of  a b o u t   14mm  and  a  t h i c k n e s s  o f   a b o u t   20  to  90mm, 

p r e f e r a b l y   50-90mm.  Napped   or   f locked   c l o t h   or  f e l t  

having  an  a i r   p e r m e a b i l i t y   of   5 -15   c c / c m 2 / s e c   m e a s u r e d   b y ,  



fo r   e x a m p l e ,   a  F r a z i e r   t y p e   t e s t e r   i s   s u i t a b l e   f o r   use   a s  

t he   p o r o u s   c o v e r   s h e e t .   M a t e r i a l s   h a v i n g   no  r e s o n a n c e  

f r e q u e n c i e s   i n   an  a u d i b l e   f r e q u e n c y   r a n g e ,   s u c h   as  a  

l e a d   p l a t e   o f   more  t h a n   0 .3  mm  in  t h i c k n e s s   and   a  

t h e r m o p l a s t i c   s h e e t   c o n t a i n i n g   p o w d e r e d   i r o n   s u c h   a s  

a  v i n y l   c h l o r i d e   s h e e t   m i x e d   w i t h   p o w d e r e d   i r o n   a r e  

s u i t a b l e   f o r   u s e   as  s a i d   i m p e r m e a b l e   s h e e t .   The  p o r o u s  

c o v e r   s h e e t ,   c e l l s   of  t h e   r o l l   c o r e   and  g a p s   b e t w e e n   t h e  

c e l l s   h a v e   a  r e l a t i v e l y   h i g h   a b s o r p t i v i t y   w i t h   r e s p e c t  

to   h i g h - ,   l o w -   and  m i d d l e - p i t c h e d   s o u n d   r a n g e s   r e s p e c t i v e l y ,  

and  c o n s e q u e n t l y   t h e   p a n e l   as  a  w h o l e   d e m o n s t r a t e s   a  

u n i f o r m l y   h i g h   a b s o r p t i v i t y   o v e r   t h e   f u l l   s o u n d   r a n g e .  

In  a d d i t i o n ,   t h e   r o l l   c o r e  a n d   i m p e r m e a b l e   s h e e t   a c t   a s  

a  v i b r a t i o n   d a m p i n g - m e m b e r   to   p r e v e n t   v i b r a t i o n   g e n e r a t e d  

by  s o u n d s   ( e s p e c i a l l y   by  l o w - p i t c h e d   s o u n d )   f r o m   b e i n g  

t r a n s m i t t e d   t o   a  w a l l   or  f l o o r .   The  i m p e r m e a b l e   s h e e t  

and  c o v e r   s h e e t   r e s p e c t i v e l y   h a v e   r e f l e c t i o n   and   i r r e g u l a r  

r e f l e c t i o n   e f f e c t s   of  s o u n d s .  

T h u s ,   t h e   s o u n d   r e g u l a t i n g   p a n e l   of  t h e   i n v e n t i o n  

can  p r o v i d e   e x c e l l e n t   e f f e c t s   on  t h e   c l e a r n e s s   of  s o u n d ,  

o r i e n t a t i o n   o f   s o u n d   image   and  r e v e r b e r a t i o n ,   t h e r e b y  

r e s o l v i n g   a b o v e   m e n t i o n e d   p r o b l e m s   of   t h e   p r i o r   a r t .  

I f   t he   p e r m e a b i l i t y   of  t h e   c o v e r   s h e e t   i s   i n s u f f i c i e n t ,  

s o u n d s   a r e   c o n f i n e d   and  t h e   e f f e c t   of  p a n e l   i s   d i s t u r b e d .  



BRIEF  DESCRIPTION  OF  DRAWINGS 

F i g .   1  i s   a  f r o n t   e l e v a t i o n ,   p a r t i a l l y   b r o k e n  

away ,   of  a  p r e f e r a b l e   s o u n d   r e g u l a t i n g   p a n e l   i n  

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,  

F ig .   2  i s   a  c r o s s   s e c t i o n a l   s i d e   v i e w   of  t h e   s a m e ,  

F i g .   3  i s   a  p l a n   v i ew   i l l u s t r a t i n g   t h e   p a n e l   in  u s e ,  

F i g .   4  i s   a  s e c t i o n a l   v i e w   a l o n g   t h e   l i n e   IV- IV  o f  

F i g .   3,  a n d  

F i g .   5  i s   a  d i a g r a m   s h o w i n g   s o u n d   a b s o r p t i v i t y .  

PREFERRED  EMBODIMENT  OF  THE  INVENTION 

Now  t h e   i n v e n t i o n   i s   h e r e u n d e r   e x p l a i n e d   in  d e t a i l  

r e f e r r i n g   to  a t t a c h e d   f i g u r e s .   F i g .   1  i s   a  f r o n t  

e l e v a t i o n   of  a  s o u n d   r e g u l a t i n g   p a n e l   10,  w h e r e   o n e  

(a  p o r o u s   c o v e r   s h e e t   12)  of  s h e e t - l i k e   l a y e r s   i s   b r o k e n  

away ,   and  F i g .   2  i s   an  e n l a r g e d   s e c t i o n a l   v i ew  of  t h e  

p a n e l .  

The  sound   r e g u l a t i n g   p a n e l   10  c o m p r i s e s   a  c a v e r n o u s  

member   s a n d w i c h e d   b e t w e e n   two  s h e l l - l i k e   l a y e r s ,   s a i d  

c a v e r n o u s   member  b e i n g   a  r o l l   c o r e   11  made  of  p a p e r ,   a n d  

s a i d   s h e e t - l i k e   l a y e r s   b e i n g   a  p o r o u s   c o v e r   s h e e t   12 

and  an  i m p e r m e a b l e   s h e e t   1 3 .  

The  r o l l   c o r e   11  u s e d   in  a  p r e f e r r e d   e m b o d i m e n t   h a s  

a  c e l l   s i z e   of  14mm  and   a  t h i c k n e s s   of  90  or  50mm.  T h e  

c o v e r   s h e e t   12  may  be  a i r - p e r m e a b l e   n a p p e d   c l o t h   s u c h  



as  F r e n c h   p i l e   and  c o v e r s   one  open   f a c e   14  of  t h e   r o l l  

c o r e   11.  As  shown  in  T a b l e   1  b e l o w ,   t h e   n a p p e d   c l o t h   m a y  

be  r e p l a c e d   by  f e l t .   The  i m p e r m e a b l e   s h e e t   13  may  b e  

a  l e a d   p l a t e   h a v i n g   a  t h i c k n e s s   of  0 . 3   mm,  f o r   e x a m p l e ,  

and  c o v e r s   t h e   o t h e r   open   f a c e   15  of   t h e   r o l l   c o r e   1 1 .  

As  i l l u s t r a t e d   in   F i g .   1,  t h e   r o l l   c o r e   11  i s   f o r m e d   b y  

l a y i n g   a  r o l l   c o r e   e l e m e n t   16  of  e a c h   s t a g e   upon   a n o t h e r ,  

t h e   r o l l   c o r e   e l e m e n t s   16  b e i n g   b o n d e d   to  e a c h   o t h e r   a t  

p a r t   2 0 .  A s   a  r e s u l t ,   c e l l s   h a v i n g   d i f f e r e n t   v o l u m e s ,  

n a m e l y   o r i g i n a l   c e l l s   18  and  gaps   19,  a r e   f o r m e d   in  e a c h  

e l e m e n t .   In  e a c h   e l e m e n t   16,  a d j a c e n t   c e l l s   18  c o n t a c t  

e a c h   o t h e r   a t   p a r t   21  w i t h o u t   a d h e s i v e s .  

The  s o u n d   r e g u l a t i n g   p a n e l   i s   a r r a n g e d   u n d e r   a n d  

b e h i n d   a  s p e a k e r   u n i t   26  in  a  l i s t e n i n g   room  25  a s  

shown  in  F i g s .   3  and  4.  Each   s o u n d  r e g u l a t i n g  p a n e l   10 

s e r v i n g   as  a  speaker   s u p p o r t i n g   b a s e   has   a  r o l l   c o r e  

t h i c k n e s s   of   90  mm,  and  s o u n d   r e g u l a t i n g   p a n e l s   30  a r r a n g e d  

a t   t h e   b a c k   and  s i d e s   of  t h e   s p e a k e r   have   a  r o l l   c o r e  

t h i c k n e s s   of   50  mm. 

The  s o u n d   r e g u l a t i n g   p a n e l s   10  and  30  in   t h e   a b o v e  

e m b o d i m e n t   h a v e   an  a v e r a g e   a b s o r b i n g   e f f e c t   o v e r   t h e   w h o l e  

s o u n d   r a n g e .   N a m e l y ,   c e l l s   18  h a v i n g  a   l a r g e   v o l u m e ,  

g a p s   19  h a v i n g   a  s m a l l   v o l u m e   and  t h e   c o v e r   s h e e t   1 2  

of  a i r - p e r m e a b l e  n a p p e d   c l o t h   show  a  r e l a t i v e l y   h i g h  

s o u n d   a b s o p t i v i t y   w i t h   r e s p e c t   to   l o w - ,   m i d d l e -   and   h i g h -  



p i t c h e d   sound   r a n g e s   r e s p e c t i v e l y .   T h e r e f o r e ,   t h e  

p a n e l s   have   an  a v e r a g e   s o u n d   a b s o r t i v i t y   o v e r   t h e   w h o l e  

s o u n d   r a n g e .   F i g .   5  shows  t h e   sound   a b s o r p t i v i t y   o f  

t h e   sound   r e g u l a t i n g   p a n e l   ( t h e   a r e a   of  t he   t e s t   p i e c e :  

9 .4mz)   u s e d   as  a  s p e a k e r   s u p p o r t i n g   b a s e ,   t h e   m e a s u r e m e n t  

b e i n g   p e r f o r m e d   in   a c c o r d a n c e   w i t h   t he   r e v e r b e r a t i o n  

m e t h o d   s p e c i f i e d   in  J I S   A 1 4 0 9 - 1 9 7 7 .  

The  s o u n d   r e g u l a t i n g   p a n e l   in  the   above   e m b o d i m e n t  

has   a  v i b r a t i o n   d a m p i n g   e f f e c t   of  p r e v e n t i n g   v i b r a t i o n  

g e n e r a t e d   by  s o u n d s   ( e s p e c i a l l y   by  l o w - p i t c h e d   s o u n d )   f r o m  

p r o p a g a t i n g   to  a  w a l l   or   f l o o r ,   b e c a u s e   t he   r o l l   c o r e   11 

of  t he   p a n e l   a c t s   as  a  v i b r a t i o n   d a m p i n g   m e m b e r .  

In  a d d i t i o n ,   t h e   p a n e l   has   an  e x c e l l e n t   s o u n d   r e f l e c t i o n  

e f f e c t   b e c a u s e   one  open   f a c e   of  t he   r o l l   c o r e   i s   c o v e r e d  

w i t h   t h e   i m p e r m e a b l e   s h e e t   13  of  l e a d .   M o r e o v e r ,   t h e  

p a n e l   has  an  i r r e g u l a r   s o u n d   r e f l e c t i o n   e f f e c t ,   w h i c h  

r e a l i z e s   an  e x c e l l e n t   s o u n d   d i s p e r s i o n   e f f e c t ,   b e c a u s e  

t h e   o t h e r   open   f a c e   of   t h e   r o l l   c o r e   i s   c o v e r e d   w i t h  

t h e   a i r - p e r m e a b l e   n a p p e d   c l o t h .  

The  c o m p a r i s o n   b e t w e e n   t h e   e f f e c t s   of  s o u n d   r e g u l a t i n g  

p a n e l s   i s   shown  h e r e u n d e r .  





I t   can  be  s a i d   f rom  t h e   above   r e s u l t   t h a t   t h e   s o u n d  

r e g u l a t i n g   p a n e l   in  a c c o d a n c e   w i t h   t h i s   i n v e n t i o n   i s  

s a t i s f a c t o r y   in  t h e   c l e a r n e s s   and  d i f f u s i o n   of  s o u n d s  

and  r e v e r b e r a t i o n   in  c o m p a r i s o n   w i t h   c o m p a r a t i v e   e x a m p l e s .  

P a r t i c u l a r l y   when  t he   r o l l   c o r e   t h i c k n e s s   i s   75  to   90mm, 

t h e   s o u n d   r e g u l a t i n g   p a n e l   of  t h e   i n v e n t i o n   is  r e m a r k a b l y  

e x c e l l e n t   in  any  of  s a i d   p o i n t s .   One  of  t h e   r e a s o n s   why  

s o u n d s   h a v i n g   a  good  image   o r i e n t a t i o n ,   d e p t h   a n d  

w i d t h   h a v e   b e e n   o b t a i n e d   seems  to  be  t h a t   t h e   c e l l s   o f  

t h e   r o l l   c o r e   a r e   b o n d e d   a i r t i g h t   to   each   o t h e r   a t  

p a r t   20  as  shown  in  F i g .   1  b u t   t h e y   a r e   o n l y   i n  

p r e s s i n g   c o n t a c t   w i t h   e a c h   o t h e r   a t   p a r t   21  so  t h a t   t h e  

c e l l s   18  and  gaps   19  can  c o m m u n i c a t e   w i t h   e a c h   o t h e r .  





C o m p a r i s o n   of  E f f e c t s  

As  d e s c r i b e d  - a b o v e ,   in  t h e   sound   r e g u l a t i n g   p a n e l  

of  t h e   i n v e n t i o n ,   one  open   f a c e   of  t he   r o l l   c o r e   i s  

c o v e r e d   w i t h   t h e   a i r - p e r m e a b l e   c l o t h   and  t h e   o t h e r   o p e n  

f a c e   of  t h e   r o l l   c o r e   i s   c o v e r e d   w i t h   t h e   i m p e r m e a b l e  

s h e e t .   T h e r e f o r e ,   t h e   p a n e l   u n i f o r m l y   a b s o r b s   a n d  

s u i t a b l y   r e f l e c t s   s o u n d s   f rom  low  to  h i g h   f r e q u e n c i e s  

so  as  to  o b t a i n   c l e a r   s o u n d s .   S i n c e   the   s o u n d   a b s o r b i n g  

m a t e r i a l   has   t h e   v i b r a t i o n   d a m p i n g   e f f e c t ,   t h e   p a n e l  

can   p r e v e n t   t h e   s o u n d s   of  t h e   s p e a k e r   f rom  v i b r a t i n g   a  

w a l l ,   f l o o r ,   e t c .   A l t h o u g h   t he   use   of  t he   s o u n d  

r e g u l a t i n g   p a n e l   as  a  s u p p o r t i n g   b a s e   of  t h e   s p e a k e r  

u n i t   is   s u f f i c i e n t   to   i m p r o v e   t h e   c h a r a c t e r i s t i c s   of   t h e  

s p e a k e r ,   i t   i s   more  p r e f e r a b l e   to   d i s p o s e   an  a d d i t i o n a l  

p a n e l   a t   t h e   back   of  t h e   s p e a k e r   u n i t .   When  t h e   p a n e l  

i s   u s e d   as  a  w a l l   m a t e r i a l ,   a  sound   i n s u l a t i o n   w a l l  

h a v i n g   a  s o u n d   r e f l e c t i n g   e f f e c t   can  be  o b t a i n e d ,   w h i c h  

i s   s u i t a b l e   f o r   u se   in  a  room  f o r   e x e r c i s i n g   m u s i c a l  

i n s t r u m e n t s .  



1.  A  sound   r e g u l a t i n g   p a n e l   c o m p r i s i n g   a  r o l l   c o r e   m a d e  

of   p a p e r ,   one  open   f a c e   of  s a i d   r o l l   c o r e   b e i n g  

c o v e r e d   a  p o r o u s   c o v e r   s h e e t   and  the   o t h e r   open   f a c e - o f  

s a i d   r o l l   c o r e   b e i n g   c o v e r e d   w i t h   a  s h e e t   i m p e r m e a b l e  

by  a i r .  

2.  A  sound   r e g u l a t i n g   p a n e l   in  a c c o r d a n c e   w i t h   C l a i m   1 ,  

w h e r e i n   s a i d   p o r o u s   c o v e r   s h e e t   i s   made  of  n a p p e d   c l o t h ,  

f l o c k e d   c l o t h   or   f e l t   p e m e a b l e   by  sound   w a v e s .  

3.  A  sound   r e g u l a t i n g   p a n e l   in  a c c o r d a n c e   w i t h   C l a i m   1 ,  

w h e r e i n   s a i d   s h e e t   i m p e r m e a b l e   by  a i r   i s   a  l e a d   p l a t e .  

4.  A  sound   r e g u l a t i n g   p a n e l   in  a c c o r d a n c e   w i t h   C la im   1 ,  

w h e r e i n   s a i d   s h e e t   i m p e r m e a b l e   by  a i r   i s   a  t h e r m o p l a s t i c  

s h e e t   mixed   w i t h   p o w d e r e d   i r o n . .  
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