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<g)  Isolation  pads. 

An  isolation  pad  for  absorbing  vibration  transmitted  from  a 
loudspeaker to  a  support  for  that  loudspeaker  has  a  mat  (1)  which 
acts  as  an  acoustic  mass  for  the  support  and  hollow  domes  (2) 
projecting  from  the  mat  (1)  on  which  the  loudspeaker  rests.  The 
domes  (2)  act  as  spring  elements  with  non-linear  characteristics 
which  isolate  the  loudspeaker  from  the  support.  The  mat  (1)  is 
made  of  a  high  density  elastomer  which  conforms  to  the  surface 
of  the  support  on  which  it  rests  and  the  domes  (2)  may  be  made  of 
the  same  material  or  a  different  material.  In  the  latter  case,  the 
domes  (8)  may  be  made  interchangeable  with  other  domes  of 
different  spring  characteristics,  to  suit  the  loudspeakter  used.  A 
flock  coating  is  applied  to  the  upper  surface  of  the  mat  to  dissipate 
air  vibrations  between  the  mat  (1)  and  the  loudspeaker. 



T h i s   i n v e n t i o n   r e l a t e s   to  p a d s   f o r   a b s o r b i n g  

v i b r a t i o n .  

Such   p a d s   a r e   of   c o u r s e   in  g e n e r a l   v e r y   w e l l  

known,   f o r   e x a m p l e ,   p a d s   b e i n g   p u t   u n d e r   t y p e w r i t e r s  

to  a b s o r b   t h e   v i b r a t i o n   t h a t   t h e y   g e n e r a t e ,   and  p a d s  

or  s p r i n g s   b e i n g   i n t e r p o s e d   b e t w e e n   v i b r a t i n g  

m a c h i n e s   and  t h e i r   m o u n t i n g s .  

The  p r e s e n t   pad  h a s   a  h i g h l y   s p e c i f i c   a p p l i c -  

a t i o n   n a m e l y   to   be  i n t e r p o s e d   b e t w e e n   a  l o u d - s p e a k e r  

and  i t s   s u p p o r t ,   and  i s   i n t e n d e d   f o r   t h e   " h i - f i "   o r  

a u d i o p h i l e   m a r k e t .  

L o u d - s p e a k e r s   a r e   f r e q u e n t l y   r e s t e d   on  s h e l v e s  

or  o t h e r   p i e c e s   of  f u r n i t u r e .   C h a r a c t e r i s t i c a l l y   t h e s e  

a re   much  l e s s   r o b u s t   t h a n   t h e   c a b i n e t   or  o t h e r  

s t r u c t u r e   h o u s i n g   t h e   l o u d - s p e a k e r .  

When  t h e   l o u d - s p e a k e r   g e n e r a t e s   s o u n d s ,   t w o  

k i n d s   of  v i b r a t i o n   may  be  t r a n s m i t t e d   to   t h e   s h e l f  

or  o t h e r   s u p p o r t .   One  r e s u l t s   f rom  a u d i o   c o u p l i n g   o f  

the   s h e l f   to   t h e   s i g n a l   p r o d u c e d   by  t h e   l o u d - s p e a k e r  

t h r o u g h   t h e   s o u n d   v i b r a t i o n s   in  t h e   a i r ,   and  t h e   o t h e r  

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

the   l o u d - s p e a k e r   s t r u c t u r e   t o  t h e   s h e l f   or  o t h e r  

s u p p o r t .  



The  p r e s e n t   i n v e n t i o n   i s   a  pad  f o r   i n t e r -  

p o s i t i o n   b e t w e e n   a  l o u d - s p e a k e r   and  i t s   s u p p o r t   s o  

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

t h e   s h e l f   or  o t h e r   s u p p o r t .   I t   d i m i n i s h e s   t h e   e f f e c t  

of  any  a c o u s t i c   c o u p l i n g   b e t w e e n   t h e   two  and  a l s o  

d i m i n i s h e s   or  r e m o v e s   t h e   m e c h a n i c a l   t r a n s m i s s i o n   o f  

v i b r a t i o n   b e t w e e n   t h e m .  

The  pad  a c t s   as  an  a c o u s t i c   mass   l o a d i n g   i n  

r e l a t i o n   to   t h e   s h e l f   or  o t h e r   s u p p o r t . w h i c h  

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

e n e r g i s e d   by  s o u n d w a v e s   in   t h e   a i r   (o r   by  m e c h a n i c a l l y  

t r a n s m i t t e d   v i b r a t i o n s ) .  

The  mat  s h o u l d   p r e f e r a b l y   p r o v i d e   a  m a s s  

l o a d i n g   of  b e t w e e n   1  and   2  kgs   to   t h e   s u p p o r t   s y s t e m  

to  a t t e n u a t e   a i r b o r n e   v i b r a t i o n s   i n ' t h e   s u p p o r t .   I f  

t h i s   i s   done   t h e   u n d e r - s u r f a c e   o f   t h e   mat  s h o u l d   b e  

e s s e n t i a l l y   f l a t   and   s m o o t h   and  t h e   mat  made  of  a  

m a t e r i a l   w h i c h   w i l l   c o n f o r m   to   t h e   s u r f a c e   on  w h i c h   i t  

r e s t s   w i t h o u t   m o v e m e n t .   For   a e s t h e t i c   r e a s o n s   t h e  

mat  s h o u l d   n o t   be  t o o   t h i c k ,   h e n c e   a  h i g h   d e n s i t y  

e l a s t o m e r i c   m a t e r i a l   i s   d e s i r a b l e   f o r   t h e   main   b o d y  

of  t h e   m a t .  

The  mat  as   a  w h o l e   s h o u l d   be  c o m p l i a n t .  

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

b e t w e e n   t h e   l o u d - s p e a k e r   and  i t s   s u p p o r t   w o u l d   p e r   s e  

i s o l a t e   a  c e r t a i n   a m o u n t   of  t h e   m e c h a n i c a l   v i b r a t i o n  



of  t h e   s p e a k e r ,   we  p r o v i d e   s p e c i f i c a l l y   f o r   t h e  

e f f i c i e n t   m e c h a n i c a l   i s o l a t i o n   of   l o u d - s p e a k e r s  

of  a  w ide   r a n g e   of   w e i g h t s .   We  t h e r e f o r e   p r o v i d e  

s p e c i f i c   s p r i n g   e l e m e n t s   in  t h e   p a d .  

For   t h e   b e s t   r e s u l t s   t h e   s p r i n g   r a t e   of  t h e  

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

f r e q u e n c y   of  t h e   s p e a k e r ,   m o u n t e d   on  to  t h e   m a t ,  

s h o u l d   be  b e l o w   2 0 H z .   A  s i n g l e   mat  or  a  s i n g l e   s e t  

of  s p r i n g   e l e m e n t s   h a s   to   c a t e r   f o r   a  r a n g e   o f  

s p e a k e r s   w h o s e   m a s s e s   may  d i f f e r   by  a  f a c t o r   of  5 : 1 .  

I f   t h e   s p r i n g   e l e m e n t s   had  l i n e a r   c h a r a c t e r i s t i c s ,  

t h e n   t h e   d e f l e c t i o n s   w o u l d   be  e x c e s s i v e  w i t h   t h e  

h e a v i e r   s p e a k e r s   and   c o u l d   l e a d   to   some  i n s t a b i l i t y  

and  l a r g e   a m p l i t u d e   m o v e m e n t s   a t   r e s o n a n c e .  

The  a m p l i t u d e   a t   r e s o n a n c e s   i s   c o n t r o l l e d   b y  

t h e   "Q"  f a c t o r .   One  m e a n s   of   r e d u c i n g   t h e   Q  f a c t o r  

w o u l d   be  to   u se   a  h i g h   d a m p i n g   r u b b e r   bu t   t h i s   w o u l d  

l e a d   to   a  g r e a t e r   t r a n s m i s s i b i l i t y   of  t h e   h i g h e r  

f r e q u e n c i e s .   The  a l t e r n a t i v e   m e a n s   of   l o w e r i n g   t h e  

Q  f a c t o r   i s   to   h a v e   a  n o n - l i n e a r   s p r i n g   r a t e .   T h e  

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

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

s p e a k e r   w h i c h   w i l l   g i v e   c o n s t a n t   r e s o n a n t   f r e q u e n c y .  

A  m o s t   e c o n o m i c a l   way  of   a c h i e v i n g   t h i s  

w i t h i n   t h e   p r e s e n t   i n v e n t i o n   i s   to   f o rm  t h e   s p r i n g  

e l e m e n t s   in  t h e   mat   as  a  s e r i e s   of  d o m e s .   T h e  

a c t i o n   of   t h e   d o m e s   can   be  s i m p l y   u n d e r s t o o d   b y  



c o n s i d e r i n g   t h e   f a c t   t h a t   when  a  l i g h t   l o a d   i s  

p l a c e d   on  t h e   dome,   t h e   g r e a t e r   p a r t   of   t h e   dome  i s  

f r e e   to   d e f o r m   u n d e r   s h e a r   b u t ,   when  a  h e a v y   l o a d   i s  

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

i m m o b i l i s e d   a g a i n s t   t h e   l o a d   and  o n l y   a  n a r r o w  

a n n u l u s   i s   now  f r e e   to   d e f o r m .   L o u d - s p e a k e r s   a r e  

u s u a l l y   o f   box  c o n s t r u c t i o n   and  r e s o n a n c e s   w i t h i n   t h e  

l o u d - s p e a k e r s   a r e   a t   t h e i r   g r e a t e s t   in  t h e   c e n t r e   o f  

t h e   box  s e c t i o n s .   C o n v e r s e l y   t h e s e   r e s o n a n c e s   w i l l  

be  a t   a  m i n i m u m   at   t h e   c o r n e r s   of   t h e   b o x .   H e n c e ,  

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

mat  w h i c h   a r e   s i t u a t e d   to   s u p p o r t   t h e   c o r n e r s   of  t h e  

l o u d - s p e a k e r .  

T h e s e   f o u r   e l e m e n t s   a r e   a r r a n g e d   so  as  t o  

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

t h e   c o r n e r s   or  e d g e s   of  t h e   e n c l o s u r e   a t   w h i c h  

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

e n c l o s u r e   i s  s m a l l e s t .   T h i s   p r e v e n t s   m e c h a n i c a l  

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

l o u d - s p e a k e r   e n c l o s u r e   f r o m   b e i n g   t r a n s m i t t e d   to  t h e  

s u p p o r t .   The  s p r i n g   e l e m e n t s   i s o l a t e   m e c h a n i c a l  

v i b r a t i o n s   f r o m   t h e   s u p p o r t   a t   f r e q u e n c i e s   a b o v e  

t h e   n a t u r a l   r e s o n a n t   f r e q u e n c y   p r o d u c e d   by  t h e   l o u d -  

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

e l e m e n t s .   I t   i s   a d v a n t a g e o u s   t h a t   t h i s   r e s o n a n t  

f r e q u e n c y   o c c u r s   b e t w e e n   10  and  20  Hz  to   p r e v e n t  

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

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



when  m o u n t e d   on  t h e   m a t .   The  use   of   domed  pads   a s  

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

a  more  or  l e s s   c o n s t a n t   r e s o n a n t   f r e q u e n c y   f o r   a  

wide   r a n g e   of   w e i g h t s   of   l o u d - s p e a k e r s .   L a r g e  

a m p l i t u d e s   of   v i b r a t i o n   can   be  i n d u c e d   i f   s o u n d   i s  

r e p r o d u c e d   by  t h e   l o u d - s p e a k e r   a t   t h e   a p p r o p r i a t e  

f r e q u e n c y   when  t h e   e n c l o s u r e   i s   m o u n t e d   on  l i n e a r  

s p r i n g   e l e m e n t s .  

The  m a t e r i a l   of   t h e   s p r i n g   e l e m e n t s   may  b e  

the   i d e n t i c a l   m a t e r i a l   of   t h e   r e s t   of   t h e   a p p r o p r i a t e  

s u r f a c e   of   t h e   p a d ,   i . e .   t h e   pad  may  be  f o r m e d   i n  

an  i n t e g r a l   f o r m i n g   o p e r a t i o n   or  i t   may  be  an  i n s e r t e d  

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

a p e r t u r e   in   t h e   p a d .  

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

be  s e p a r a t e l y   m o u l d e d   in   a  d i f f e r e n t   m a t e r i a l   to   t h e  

main   body   of   t h e   p a d .   In  t h i s   way  t h e   e l a s t i c   a n d  

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

o p t i m i s e d   to   m i n i m i s e   t h e   m e c h a n i c a l   t r a n s m i s s i o n s  

f rom  a  g i v e n   l o u d - s p e a k e r   to   a  g i v e n   s h e l f   or  o t h e r  

s u p p o r t .   Such   i n s e r t s   may  be  c o d e d   in   some  way,   a s  

f o r   e x a m p l e   by  c o l o u r ,   to   t h e   i n t e n d e d   u s e .  

T y p i c a l l y ,   t h e   t h i c k n e s s   of   m a t e r i a l   in  a  d o m e  

w i l l   be  n o t   more   t h a n   one  t h i r d   and  p r e f e r a b l y   n o t  

more  t h a n   one  q u a r t e r   of   t h e   t h i c k n e s s   o f   t h e  

r e m a i n d e r   of   t h e   p a d ,   and  t h e   d e g r e e   of   p r o j e c t i o n  

a b o v e   t h e   u p p e r   s u r f a c e   of   t h e   pad  to   t h e   u p p e r   s u r f a c e  

of  t h e   p r o j e c t i o n   w i l l   be  of   t h e   o r d e r   o f   1½  t i m e s   t h e  



t h i c k n e s s   of   t h e   p a d .  

The  pad  ( e x c e p t i n g   t h e   s p r i n g   e l e m e n t )   w i l l  

p r e f e r a b l y   be  made  of   a  s i n g l e   m a t e r i a l   bu t   may  b e  

made  of   a  p l u r a l i t y   of   m a t e r i a l s   l a m i n a t e d   o r  

b o n d e d   t o g e t h e r ;   i t   i s   d e s i r a b l e   f o r   i t   to   have   a  

p i l e   or  f l o c k   c o a t i n g ,   p a r t i c u l a r l y   on  t h e   s u r f a c e  

a d j a c e n t   to   t h e   l o u d - s p e a k e r .  

As  t h e   l o w e r   s u r f a c e   of   t h e   l o u d - s p e a k e r  

e n c l o s u r e   v i b r a t e s ,   s u p p o r t e d   by  t h e   c o r n e r s   on  t h e  

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

t h e   e n c l o s u r e   and   t h e   mat   c h a n g e s .   H e n c e   t h e   m a t s  

"pump"  a i r   as   t h e   s p e a k e r   e n c l o s u r e   f l e x e s   a d d i n g   t o  

t h e   s o u n d   p r o d u c e d   by  t h e   l o u d - s p e a k e r .   T h i s  

u n d e s i r a b l e   e f f e c t   i n h e r e n t   in   any   s y s t e m   w h i c h  

s e p a r a t e s   t h e   c e n t r e   of  t h e   s p e a k e r   e n c l o s u r e   f r o m  

t h e   s u p p o r t ,   may  be  m i n i m i s e d   by  c o a t i n g   t h e   u p p e r  

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

s u c h   as  f l o c k .   "  

A  p a r t i c u l a r   e x a m p l e   o f   t h e   pad  i s   to   be  s e e n  

in  t h e   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n :  

F i g u r e   1  i s   a  f a c e   v i e w ;  

F i g u r e   2  i s   a  s e c t i o n   on  t h e   l i n e   2 -2   o f  

F i g u r e   1  b u t   s h o w i n g   a l s o   a  m o d i f i c a t i o n ;  

F i g u r e   3  s h o w s   g r a p h s   of   t e s t s   c a r r i e d   o u t  

w i t h   and   w i t h o u t   a  pad  e m b o d y i n g   t h e   i n v e n t i o n ;   a n d  

F i g u r e s   4  and   5  a r e   g r a p h s   of   s p r i n g  



d e f l e c t i o n s   and  r e s o n a n t   f r e q u e n c i e s   v e r s u s   l o a d .  

F i g u r e   1  s h o w s   an  a c o u s t i c   i s o l a t i n g   pad  1 

e m b o d y i n g   t h e   i n v e n t i o n f o r   i n t e r p o s i t i o n   b e t w e e n  

t h e   l o u d - s p e a k e r   and  i t s   s u p p o r t i n g . s u r f a c e   such   a s  

a  s h e l f .   I t   i s   a  r e c t a n g u l a r   o n e - p i e c e   m o u l d i n g   o f  

t h e   h i g h - m a s s ,   c o m p l i a n t   e l a s t o m e r   m a t e r i a l .   T h e  

m o u l d i n g   has   a  p l u r a l i t y   of  s p e c i f i c   s p r i n g   e l e m e n t s  

2  t o w a r d s   e a c h   of   t h e   c o r n e r s   and   t h e s e   a r e   u p w a r d l y  

domed  p o r t i o n s   in   t h e   u p p e r   s u r f a c e   of   t h e   p a d  

u n d e r   w h i c h   a r e   f o r m e d   v o i d s   or   h o l l o w s .   T h e s e   a r e  

f o r   p r i m a r i l y   s u p p o r t i n g   t h e   l o u d - s p e a k e r   on  the   p a d .  

A p a r t   f r om  t h e s e   t h e   l o w e r   s u r f a c e   of   t h e   pad  i s  

c o m p l e t e l y   f l a t   as  i s   a l s o   t h e   u p p e r   s u r f a c e   e x c e p t  

f o r   m a r g i n a l   b e v e l l e d   a r e a   3 .  

F i g u r e   2  s h o w s   a  s e c t i o n   t h r o u g h   t h e   pad  a n d  

shows   two  a l t e r n a t i v e   ways   of   f o r m i n g   t h e   s p r i n g  

e l e m e n t s .   The  l e f t   hand   s i d e   o f   F i g u r e   2  shows   a n  

i n t e g r a l   d i s c o n t i n u i t y   as  d e s c r i b e d   w i t h   r e f e r e n c e  

to  F i g u r e   1,  t h e   p r o j e c t i o n   2  b e i n g   f o r m e d   of  a  t h i n  

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

in  a  p a r t - d o m e   t h e   v o i d   5  u n d e r n e a t h   i t .   I t   i s  

p r e f e r r e d   h o w e v e r   to   f o rm  a  pad   in   t h e   m a n n e r   s e e n   i n  

t he   r i g h t   h a n d   p a r t   of  F i g u r e   1  w h e r e   t h e   h o l l o w   i s  

p r o v i d e d   a t   i t s   u p p e r   end  w i t h   s e a t   6  f o r   r e c e i v i n g  

t he   f l a n g e   7  of  a  domed  c a p - l i k e   p l u g   i n s e r t   8.  T h e  

p r o v i s i o n   of   s u c h   i n s e r t s   8  h a s   t h e   a d v a n t a g e   t h a t  



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

i n s e r t s   8  of  d i f f e r e n t   c h a r a c t e r i s t i c s   may  be  p l a c e d  

in  t h e   mat  in   o r d e r   to   a c c o m m o d a t e   m o s t   e f f i c i e n t l y  

t h e   w e i g h t ,   s i z e   or  o t h e r   c h a r a c t e r i s t i c s   o f  

d i f f e r e n t   l o u d - s p e a k e r s .  

As  h a s   b e e n   m e n t i o n e d   t h e   s p r i n g   e l e m e n t s  

w h e t h e r   t h e y   be  i n t e g r a l   or  due  to   t h e   i n s e r t s   8 

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

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

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

or  o t h e r   s u p p o r t   f o r   t h e   l o u d - s p e a k e r   a c t s   as  a  

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

t h e   v i b r a t i o n   o f   t h e   s u p p o r t   due  to   any   a c o u s t i c  

c o u p l i n g   t h r o u g h   t h e   a i r .  

F i g u r e   3  i s   a  g r a p h   s h o w i n g   t h e   r e s p o n s e   of   a  

g i v e n   s h e l f   and  l o u d - s p e a k e r   a t   a  r a n g e   o f   f r e q u e n c i e s ,  

i . e .   t h e   a c c e l e r a t i o n   of   t h e   s h e l f   i m m e d i a t e l y   b e l o w  

t h e : s p e a k e r   r e s u l t i n g   fr-om  a  c o n s t a n t   m e c h a n i c a l   s h o c k ,  

in  F i g u r e   3a  s h o w i n g   t h e   p o s i t i o n   w i t h o u t   t h e   i n s e r t e d  

pad  and   in   F i g u r e   3b  s h o w i n g   t h e   r e s p o n s e   of   t h e  

s h e l f   when  t h e   pad   was  i n s e r t e d ,   t h e   l a t t e r  

d e m o n s t r a t i n g   a  d r a m a t i c   d e c r e a s e   in   t h e   s t r a y  

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

h a v e   i m p a i r e d   t h e   t r u e   r e s p o n s e   c h a r a c t e r i s t i c s  

f o r   w h i c h   t h e   l o u d - s p e a k e r s   we re   d e s i g n e d .  

F i g u r e   4  i s   a  g r a p h   of  t h e   d e f l e c t i o n   of  a n  

i n t e g r a l   s p r i n g   e l e m e n t   w h i c h   was  a  dome  of   6  mm 

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



r a d i u s   of  53  mm  and  w i t h   a  d i a m e t e r   of  t h e   a p e r t u r e  

of  45  mm.  The  e l a s t o m e r   was  n a t u r a l   r u b b e r .  

F i g u r e   5  s h o w s   t h e   s e l f - r e s o n a n t   f r e q u e n c y  

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

l o u d - s p e a k e r s   of  d i f f e r e n t   w e i g h t s .   I t   w i l l   be  s e e n  

t h a t   a  s u b s t a n t i a l l y   c o n s t a n t   s e l f - r e s o n a n t   f r e q u e n c y  

of  b e l o w   15Hz  can  be  o b t a i n e d   o v e r   a  r a n g e   of  s p e a k e r  

w e i g h t s   f rom  a b o u t   2  Kg  to   a b o u t   14  K g .  



1.  An  i s o l a t i o n   pad  f o r   i n t e r p o s i t i o n   b e t w e e n  

a  l o u d s p e a k e r   and  a  s u p p o r t   c o m p r i s i n g   a  mat  ( 1 )  

s o  a s   to   a b s o r b   v i b r a t i o n ,   a d a p t e d   to   a c t   as  a n  

a c o u s t i c   l o a d i n g   f o r   t h e   s u p p o r t ;  

c h a r a c t e r i s e d   in   t h a t :  

a  p l u r a l i t y   of   s p r i n g   e l e m e n t s   (2)  p r o j e c t  

f rom  a  s u r f a c e   of   t h e   mat   (1)  f o r   s u p p o r t i n g   t h e  

l o u d s p e a k e r .  

2.  An  i s o l a t i o n   pad  a c c o r d i n g   to  C l a i m   1,  w h e r e i n  

each   s p r i n g   e l e m e n t   (2)  i s   in  t h e   fo rm  of   a  h o l l o w  

dome  ( 8 ) .  

3.  An  i s o l a t i o n   pad  a c c o r d i n g   to  C l a i m   2,  w h e r e i n  

t h e   t h i c k n e s s   of   m a t e r i a l   f o r m i n g   t he   dome  (8)  i s  

no t   g r e a t e r   t h a n   one  t h i r d   of  t h e   t h i c k n e s s   of  t h e  

mat  ( 1 ) .  

4.  An  i s o l a t i o n   pad  a c c o r d i n g   to  a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   w h e r e i n   s a i d   s p r i n g   e l e m e n t s   ( 2 )  

have   a  n o n - l i n e a r   c h a r a c t e r i s t i c .  

5.  An  i s o l a t i o n   pad  a c c o r d i n g   to   C l a i m   4,  w h e r e i n  

t h e   s p r i n g   r a t e s  o f  t h e   s p r i n g   e l e m e n t s   (2)  a r e  

p r o p o r t i o n a l   to   t h e   s t a t i c   l o a d   a p p l i e d   to   t h e  

r e s p e c t i v e   s p r i n g   e l e m e n t   ( 2 ) .  



6.  An  i s o l a t i o n   pad  a c c o r d i n g   to  a n y  o n e   o f  

t h e   p r e c e d i n g   C l a i m s ,   w h e r e i n   t h e   s p r i n g   e l e m e n t s   ( 2 )  

a r e   i n t e r c h a n g e a b l e   w i t h   s p r i n g   e l e m e n t s   (2)  o f  

d i f f e r e n t   s p r i n g   c h a r a c t e r i s t i c s .  

7.  An  i s o l a t i o n   pad  a c c o r d i n g   to  a n y  o n e   of  t h e  

p r e c e d i n g   C l a i m s ,   w h e r e i n   s a i d   mat  (1)  i s   c o m p l i a n t  

and  a d a p t e d   to   c o n f o r m   to  t he   s u r f a c e   on  w h i c h   i t  

r e s t s .  

8.  An  i s o l a t i o n   pad  a c c o r d i n g   to   a n y  o n e   of  t h e  

p r e c e d i n g   C l a i m s ,   w h e r e i n  t h e   m a t  ( 1 ) i s  m a d e  o f   a  

h i g h   d e n s i t y   e l a s t o m e r i c   m a t e r i a l .  

9.  An  i s o l a t i o n   pad  a c c o r d i n g   to   a n y  o n e   of  t h e  

p r e c e d i n g   C l a i m s ,   w h e r e i n   t h e   s p r i n g   e l e m e n t s   (2)  a r e  

f o r m e d   f rom  a  d i f f e r e n t   m a t e r i a l   f r om  t h e   mat  ( 1 ) .  

10.  An  i s o l a t i o n   pad  a c c o r d i n g   to  a n y  o n e   of  t h e  

p r e c e d i n g   C l a i m s ,   h a v i n g   a  c o a t i n g   of  d i s s i p a t i v e  

m a t e r i a l   on  t h e   s u r f a c e   of  t h e   mat  (1)  f rom  w h i c h   t h e  

s p r i n g   e l e m e n t s   (2)  p r o j e c t .  
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