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@  Loudspeaker  enclosures. 

A  loudspeaker  enclosure  assembly  2  comprises  a  chip- 
board  box  covered  by  a  soud  absorbing  material.  The  mate- 
rial  comprises  an  inner  layer  of  expanded  polystrene  and  an 
outer  layer  of  fine  cellular  neoprene,  to  improve  the  sound  re- 
production.  The  loudspeaker  enclosure  assembly  is  apertured 
over  the  high-frequency  loudspeaker  20,  low-frequency  loud- 
speaker  22  and  in  the  top  wall  10. 

The  front  wall  14  of  the  loudspeaker  enclosure  assembly 
has  a  step  24,  so  that  there  is  a  gap  between  the  covering  and 
the  low-frequency  loudspeaker  22.  A  ring  35  of  plastic  material 
is  bonded  to  the  covering  and  to  the  rim  of  the  low-frequency 
loudspeaker. 

Sound-absorbing  from  matting  48,  54  backed  with  a  film 
of  filled  unexpanded  plastics  material  is  bonded  to  the  back 
wall  4  of  the  loudspeaker  enclosure  assembly  2  and  to  the  back 
of  the  electromagnet  housing  56. 

The  loudspeaker  enclosure  assembly  2  stands  on  three 
feet.  The  two  back  feet  62  are  of  hard  rubber  and  the  front  foot 
64  is  of  softer  rubber. 



The  i n v e n t i o n   r e l a t e s   to  l o u d s p e a k e r   e n c l o s u r e s .   Aspec ts   o f  

the  i n v e n t i o n   are  d e f i n e d   in  the  c l a i m s .  

An  embodiment  of  the  i n v e n t i o n   wi l l   be  d e s c r i b e d ,   by  way  o f  

example,   with  r e f e r e n c e   to  the  accompanying  d rawings ,   in  w h i c h  :  

F igure   1  is  a  v e r t i c a l   c r o s s - s e c t i o n   of  a  l o u d s p e a k e r  

e n c l o s u r e   assembly   along  the  l i n e   AA'  of  F igu re   2 ,  

F igure   2  is  a  p lan   view  of  the  l o u d s p e a k e r   e n c l o s u r e  

a s s e m b l y ,  

F igure   3  is  a  f r o n t   e l e v a t i o n   of  the  l o u d s p e a k e r   e n c l o s u r e  

assembly ,   and  

F igu re   4  is  an  e n l a r g e d   c r o s s - s e c t i o n   of  the  back  wall   of  t h e  

l o u d s p e a k e r   e n c l o s u r e   a s s e m b l y .  

The  l o u d s p e a k e r   e n c l o s u r e   assembly  2  shown  in  the  d r a w i n g s  

compr i ses   a  box  having  a  back  wall   4,  s ide  wal l s   6  and  8,  a  top  w a l l  

10,  a  bot tom  wall   12  and  a  f r o n t   wall  14,  a l l   of  high  d e n s i t y  

c h i p b o a r d .   The  f r o n t   wall   14,  o f t en   known  as  the  b a f f l e   boa rd ,   h a s  

an  upper  a p e r t u r e   16  and  a  lower  a p e r t u r e   18,  which  r e s p e c t i v e l y  

r e c e i v e   a  h i g h - f r e q u e n c y   l o u d s p e a k e r   20  and  a  l o w - f r e q u e n c y  

l o u d s p e a k e r   22.  The  b a f f l e   board   14  makes  an  angle  of  s l i g h t l y   l e s s  

than  9 0   with  the  bot tom  wall   12,  and  thus  faces   s l i g h t l y   u p w a r d s .  

Fron t   and  back  wa l l s   4  and  14  are  d e t a c h a b l e ,   and  are  screwed  t o  

b a t t e n s   26,  t h e m s e l v e s   f i xed   to  o t h e r   w a l l s .  

A  t r i a n g u l a r   b a t t e n   24  is  a t t a c h e d   to  the  b a f f l e   board  b e t w e e n  

the  two  a p e r t u r e s ,   and  is  p a r a l l e l   to  the  bottom  wall  1 2 .  

The  l o u d s p e a k e r   e n c l o s u r e   assembly  has  a  c o v e r i n g   28  fo rmed  

of  p l a s t i c s   m a t e r i a l .   This  cove r ing   28  compr i ses   an  i nne r   l a y e r   30 

of  expanded  p o l y s t y r e n e   and  a  t h i c k e r   ou t e r   l a y e r   32  of  foamed 

neoprene .   The  c o v e r i n g   r educes   the  s p u r i o u s  s o u n d   r a d i a t e d   by  t h e  

wal l s   of  the  c h i p b o a r d   box  and  improves  the  sound  r e p r o d u c t i o n , p a r t l y  

as  a  r e s u l t   of  the  d i f f e r e n c e s   in  d e n s i t y   and  compl iance   of  t h e  

m a t e r i a l s   which  c o n s t i t u t e   the  c o v e r i n g .   Another   reason   for  t h e  



improvement  is  t h a t   the  neoprene  absorbs   r e f l e c t e d   sound  f rom 

a d j a c e n t   s u r f a c e s   in  the  room. 

The  t r i a n g u l a r   b a t t e n   24  f i xed   to  the  f r o n t   of  the  b a f f l e  

board  14  forms  the  cove r ing   28  in to   a  s tep .   In  t h i s   way  the  p l a n e  

of  the  c o v e r i n g   28  in  the  lower  r eg ion   is  spaced  from  the  plane  o f  

the  rim  34  of  the  l o w - f r e q u e n c y   l o u d s p e a k e r   22,  and  the  cover ing   i n  

t h i s   r eg ion   is  a t t a c h e d   to  the  box  at  the  t r i a n g u l a r   b a t t e n   24  and  

at  t h e  l a t e r a l   edges  of  the  bottom  wall  12,  and  s ide   wa l l s   6  and  8 .  

A  r ing   35  of  foamed  neoprene   i sbonded   to  the  i nne rmos t   of  t h e  

o u t e r   face  of  the  rim  34  of  the  l o w - f r e q u e n c y   l o u d s p e a k e r   22,  and  t o  

the  i nne r   s u r f a c e   of  the  cover ing   28 .  

The  c o v e r i n g   28  over  the  f r o n t   wall  14  of  the  box  has  two 

c i r c u l a r   a p e r t u r e s .   One  a p e r t u r e   36  is  c o a x i a l   wi th ,   and  of  s m a l l e r  

d i a m e t e r   t h a n , t h e   diaphragm  38  of  the  l o w - f r e q u e n c y   l o u d s p e a k e r .  

This  a p e r t u r e   36  has  a  b e v e l l e d   edge  40.  The  spac ing   between  t h e  

c o v e r i n g   and  the  diaphragm  in  t h i s   r eg ion   p e r m i t s   movement  of  t h e  

l a t t e r .   The  second  a p e r t u r e   42  is  c o a x i a l   wi th ,   and  1mm  l a r g e r   i n  

d i a m e t e r   t h a n ,   the  diaphragm  44  of  the  h i g h - f r e q u e n c y   l o u d s p e a k e r   20.  

The  sound  r e p r o d u c t i o n   is  f u r t h e r   improved  by  a  s l o t   46  formed 

in  the  top  wall   10.  The  s l o t   ex tends   through  the  ch ipboa rd   10  and  

i t s   c o v e r i n g   28,  the  l a t t e r   be ing   b e v e l l e d .   The  s l o t   46  is  a  

r e c t a n g l e   whose  longer   axis   is  s u b s t a n t i a l l y   p a r a l l e l   to  the  f r o n t   o f  

the  l o u d s p e a k e r   e n c l o s u r e .  

Within  the  e n c l o s u r e ,   a  shee t   48  of  sound  a b s o r b i n g   m a t e r i a l  

is  bonded  to  the  who le  o f   the  inner   s u r f a c e   of  the  back  wall  4.  The 

m a t e r i a l   compr i s e s   a  l a y e r   50  of  foamed  p l a s t i c s   m a t e r i a l   l a m i n a t e d  

to  a  l a y e r   52  of  unfoamed  p l a s t i c s   m a t e r i a l   f i l l e d   with  s l a t e   d u s t .  

This  m a t e r i a l   is  commerc ia l ly   a v a i l a b l e   for  i n d u s t r i a l   s o u n d p r o o f i n g  

in  which  c o n t e x t   i t   is  known  as  i n d u s t r i a l   b a r r i e r   m a t t i n g .   The 

unfoamed  p l a s t i c s   s ide  is  bonded  to  the  back  c h i p b o a r d   wall  4 .  

Sound  abso rb ing   m a t e r i a l   of  the  same  type  is   bonded  to  t h e  

e l e c t r o m a g n e t   hous ing  56  of  the  l o w - f r e q u e n c y   l o u d s p e a k e r   22.  One 

shee t   is  f o lded   in to   a  V-shaped  channel   58  and  f i xed   to  the  h o u s i n g  

56,  the   width  of  the  l o n g i t u d i n a l  o p e n i n g   of  the  channel   being  o f  

s i m i l a r   s i ze   to  the  d i ame te r   of  the  diaphragm  38  of  the  l o u d s p e a k e r  



22.  A  second  s h e e t , n o t   shown  in  the  d r a w i n g s ,   is  j o ined   to  t h e  

hous ing   56  and  to  the  f i r s t   s h e e t ,   and  covers   one  of  the  ends  of  t h e  

channel   58,  the  o the r   end  being  l e f t  o p e n .   The  foam  s ide   60  of  b o t h  

s h e e t s   f a c e s   the  diaphragm  38  of  the  l o u d s p e a k e r   2 2 .  

The  l o u d s p e a k e r   e n c l o s u r e   assembly   2  is  suppor t ed   on  a  f l o o r  

by  t h r e e   f e e t .   The  two  back  f e e t   62  are  r u b b e r - b l o c k s   of  s q u a r e  

h o r i z o n t a l   c r o s s - s e c t i o n ,   f i xed   to  the  back  c o r n e r s   of  the  b o t t o m  

wall  12  of  the  box.  The  h e i g h t   of  the  f r o n t   face  of  each  back  f o o t  

exceeds   the  c o r r e s p o n d i n g   h e i g h t   of  the  back  f ace .   The  f ee t   are  o f  

hard  r u b b e r   of  the  type  used  in  door  s tops   a v a i l a b l e   under  t h e  

Trademark  "CROYDEX".  The  f r o n t ,   s o f t e r   r u b b e r   foot   64  is  a  o n e -  

p i e c e   mou ld ing ,   which  is  f i xed   c e n t r a l l y   to  the  f r o n t   edge  of  t h e  

bot tom  wall   12.  The  foo t   is   of  T-shaped   p r o f i l e ,   as  seen  from  t h e  

s i de .   The  c r o s s - p i e c e   66  o f   the  IT'  r e s t s   on  a  c a r p e t e d   f l o o r .  

The  f ee t   62,64  are  bonded  to  the  bo t tom  wall   12,  the  c o v e r i n g  

28  be ing   a p e r t u r e d   to  a l low  t h i s .   An  e l e c t r i c a l   c a b l e ,   not  shown 

e x t e n d s   th rough   a  f o u r t h   a p e r t u r e   67  in  the  bot tom  wall  12  and  

c o v e r i n g   28.  The  cable   l i n k s   the  c r o s s - o v e r   u n i t   i n  t h e   l o u d s p e a k e r  

e n c l o s u r e   with  the  a m p l i f i e r .   The  hole   67  is  s e a l ed   around  the  c a b l e .  

In  the  embodiment  d e s c r i b e d   the  l o w - f r e q u e n c y   l o u d s p e a k e r   22 

is  an  AUDAX  HD  17  B37  and  the  h i g h - f r e q u e n c y   l o u d s p e a k e r   20  is  a  KEF 

T27.  The  s i ze   of  the  ch ipboa rd   box,  e x c l u d i n g   the  c o v e r i n g   28  i s :  

h e i g h t ,   305  mm;  w i d t h ,  2 3 0   mm;  depth  at  top ,   210  mm;  depth  at  b o t t o m ,  

245  mm.  The  b a f f l e   board  14  is  i n c l i n e d   to  the  bot tom  face  of  t h e  

l c u d s p e a k e r   e n c l o s u r e   e n c l o s u r e   assembly  at  an  angle   of  8 3 . 5   and  h a s  

open ings   16,  18  of  d i ame te r   72  mm  and  147  mm  to  r e c e i v e   the  h igh -   and  

l o w - f r e q u e n c y   l o u d s p e a k e r s   20,  22,  r e s p e c t i v e l y .   A d d i t i o n a l l y  
r e b a t e   68  of  depth  3  mm  and  d i a m e t e r   108  mm  is  formed  around  t h e  

opening   16  to  r e c e i v e   the  rim  of  the  h i g h - f r e q u e n c y   l o u d s p e a k e r .  

The  b a f f l e   board  is  16  mm  t h i c k ,   and  the  o t h e r   c h i p b o a r d   wal l s   a r e  

13  mm  t h i c k .  

The  t r i a n g u l a r   b a t t e n   24  which  forms  the  s tep  in  the  f r o n t  

face  14  of  the  l o u d s p e a k e r   e n c l o s u r e   assembly   2,  spaces  the  c o v e r i n g  

28  in  the  upper  and  lower  r e g i o n s   by  18  mm. 



The  expanded  p o l y s t y r e n e   l a y e r   30  o f  t h e   skin  is  1,6 mm  t h i c k  

and  the  neoprene  l aye r   32  is  5  mm  t h i c k .   The  opening  16  over  t h e  

h i g h - f r e q u e n c y   l o u d s p e a k e r   20  is  28  mm  in  d i a m e t e r ,   and  the  o p e n i n g  

18  over  the  l o w - f r e q u e n c y   un i t   22  is  87  mm  in  d i a m e t e r .  

The  w i d t h  o f   t h e  r i n g   35  in  the  r a d i a l   d i r e c t i o n   is  7  mm. 

The  s l o t   46  i n  t h e   top  wall  10  of  the  box  is  a  r e c t a n g l e   o f  

s ize   22  mm  by  6.35  mm.  I t s   c e n t r a l   p o i n t   is  53  mm  from  the  f r o n t  

e d g e s   of  the  top  w a l l .  

The  hole  67  in  the  bottom  wall   12,  which  r e c e i v e s   a  cab le ,   i s  

11.5  mm  by  4  mm. 

The  expanded  foam  o f  t h e   sound  a b s o r b i n g   l a y e r s   48,  54  i s  

12  mm  th i ck   and  i t s   l a m i n a t e   is  3  mm  t h i c k .   The  shee t   54  which  i s  

b o n d e d   to  the  e l e c t r o m a g n e t   hous ing   56  is  a  r e c t a n g l e   255  mm  b y  

165  mm,  the  l a t t e r   d imension  being  the  l a t e r a l   width  of  the  s h e e t .  

The  c r o s s - p i e c e   66  of  the  f r o n t   foo t   64  is  13  mm  by  25  mm  b y  

25  mm,  and  the  o t h e r  p a r t ,   which  j o i n s   the  c r o s s - p i e c e   66  to  t h e  

l o u d s p e a k e r   e n c l o s u r e   p r o p e r ,   is  13  mm  by  25  mm  by  35  mm. 

The  back  f e e t   62  are  23  mm  by  23  mm  in  h o r i z o n t a l   c r o s s -  

s e c t i o n .   The  r e a r   and  f r o n t   f aces   are ,   r e s p e c t i v e l y ,   22  mm  and  24 

mm  in  h e i g h t .  

Other  expanded  p l a s t i c s   m a t e r i a l   may  be  used  in  p lace   o f  

c e l l u l a r   neoprene   e .g .   p o l y e s t e r   foam.  

In  a l l   embodiments ,   the  width  of  the  l o n g i t u d u a l   openings   o f  

the  channel   of  sound  a b s o r b i n g   m a t e r i a l   beh ind   the  l o w - f r e q u e n c y  

l o u d s p e a k e r   should  be  a p p r o x i m a t e l y   equal   to ,   or  g r e a t e r   than ,   t h e  

d i a m e t e r   of  i t s   d iaphragm.  When  the  l o w - f r e q e u n c y   l o u d s p e a k e r   h a s  

a  d iaphragm  whose  d i a m e t e r   s u b s t a n t i a l l y   exceeds   the  d i ame te r   of  t h e  

e l e c t r o m a g n e t   hous ing ,   u n l i k e   the  AUDAX  HD  17  B37  of  the  f i r s t  

embodiment,   the  b a r r i e r   ma t t i ng   beh ind   the  diaphragm  should  b e  

bonded  to  a  f i x t u r e   o t h e r   than  the  e l e c t r o m a g n e t   hous ing   in  such  a  

way  a s  t o   envelop  the  diaphragm  e .g .   by  a t t a c h i n g   i t   to  the  b a c k  

face   of  the  b a f f l e   b o a r d .  



In  a l l   embodiments,   the  p r o p o r t i o n   of  the  volume  of  t h e  

l o u d s p e a k e r   e n c l o s u r e   to  the  area   of  the  s l o t   in  the  top  wall  10 

should  be  w i th in   the  range  60  to  100  (me t r e s ) ,   and  the  p r o p o r t i o n  

of  the  area  of  the  s l o t   to  the  t h i c k n e s s   of  the  top  wall   10  o f  

the  box  should   be  between  0.008  to  0.012  (me t r e s ) .   Thus  t h e  

p r o p o r t i o n   of  the  volume  of  the  e n c l o s u r e   to  the  t h i c k n e s s   o f  

the  top  wall   is  p r e f e r a b l y   between  0.48  and  1.2  m e t r e s 2 .  

In  order   to  reduce  the  e f f e c t s   of  d i f f r a c t i o n   of  the  h i g h  

f r equency   sound  waves  emi t t ed   i t   may  be  d e s i r e d   to  p rov ide   a  

sound  a b s o r b i n g   s t r i p ,   for  example,   a  th in   c y l i n d e r   of  t e x t i l e -  

covered ,   s o f t   rubber   a  few  m i l l i m e t r e s  i n   d i a m e t e r ,   on  t h e  

ou te r   face  of  the  l o u d s p e a k e r   e n c l o s u r e ,   around  one  or  more  o f  

the  sound  e m i t t i n g   a p e r t u r e s   a d j a c e n t  t h e   edges  of  the  a p e r t u r e  

or  a p e r t u r e s ,   and /or   along  the  edges  of  the  f r o n t   face  of  t h e  

e n c l o s u r e .  



1.  A  l o u d s p e a k e r   e n c l o s u r e   assembly  compr i s ing   a  box  and  a  

cover ing   of  v i b r a t i o n   a b s o r b i n g   m a t e r i a l   on  the  ou t s ide   of  t h e  

box,  the  box  housing  a  low  f r equency   l o u d s p e a k e r ,   and  the  box 

and  the  cover ing   being  a p e r t u r e d   a d j a c e n t   the  diaphragm  of  t h e  

l o u d s p e a k e r ,   wherein  the  c o v e r i n g   extends   inwards  over  t h e  

r a d i a l l y   ou t e r   p a r t   of  the  diaphragm  of,  and  is  spaced  from  t h e  

plane  of  the  rim  of,  the  l o u d s p e a k e r .  

2.  A  l o u d s p e a k e r   e n c l o s u r e   assembly  accord ing   to  claim  1 

wherein   the  top  wall   of  the  box  has  a  s l o t   t h e r e t h r o u g h .  

3.  A  l oudspeake r   e n c l o s u r e   assembly  acco rd ing   to  claim  1  or  2 

wherein   the  cover ing   compr ises   two  or  more  l aye r s   of  d i f f e r e n t  

d e n s i t y   and  c o m p l i a n c e .  

4.  A  l o u d s p e a k e r   e n c l o s u r e   assembly  accord ing   to  any  p r e c e d i n g  

claim  in  which  a  r ing  of  expanded  p l a s t i c s   m a t e r i a l   is  bonded  

to  the  outer   face  of  the  rim  of  the  low  f requency   l o u d s p e a k e r ,  

and  to  the  rim  of  the  c o v e r i n g .  

5.  A  l oudspeake r   e n c l o s u r e   assembly  accord ing   to  any  p r e c e d i n g  

c la im,   and  f u r t h e r   housing  a  high  f requency   l o u d s p e a k e r ,   the  box 

and  the  cove r ing   being  a p e r t u r e d   a d j a c e n t   the  diaphragm  of  t h e  

high  f requency   l o u d s p e a k e r ,   where in   the  cover ing   extends   o v e r  

the  rim  of  the  high  f r equency   l oudspeake r   but  is  spaced  f rom 

the  diaphragm  of  the  high  f r equency   l o u d s p e a k e r .  

6.  A  l o u d s p e a k e r   e n c l o s u r e   assembly  in  which  sound  a b s o r b i n g  

m a t e r i a l   formed  in to   a  channel   shape  is  d i sposed   behind  t h e  

e l e c t r o m a g n e t   of  the  l o w - f r e q u e n c y   l oudspeake r   of  the  a s s e m b l y  

with  the  channel   f ac ing   the  diaphragm  of  the  l o u d s p e a k e r ,   t h e  

l o n g i t u d i n a l   opening  of  the  channel   r e c e i v i n g   at  l e a s t   the  r e a r  

p o r t i o n   of  the  said  e l e c t r o m a g n e t .  



7.  A  l o u d s p e a k e r   e n c l o s u r e   assembly  accord ing   to  claim  6  i n  

which  the  channel   of  sound  a b s o r b i n g   m a t e r i a l   is  open  at  one 

end,  and  c lo sed   at  the  o the r   end  by  a  second  p iece   of  sound  

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

8.  A  l o u d s p e a k e r   e n c l o s u r e   assembly  accord ing   to  claim  6  or  7 

and  f u r t h e r   i n c l u d i n g   a  layer   of  sound  absorb ing   m a t e r i a l   w h i c h  

covers   the  inner   s u r f a c e   of  the  back  wall   of  the  l o u d s p e a k e r  

e n c l o s u r e .  

9.  A  l o u d s p e a k e r   e n c l o s u r e   assembly  accord ing   to  any  o f  

c la ims  6  to  8  in  which  the  sound  abso rb ing   m a t e r i a l   c o m p r i s e s  

a  l ayer   of  foamed  p l a s t i c s   m a t e r i a l   l amina ted   to  a  layer   o f  

unfoamed  p l a s t i c s   m a t e r i a l .  

10.  A  l o u d s p e a k e r   e n c l o s u r e   assembly  accord ing   to  claim  9 

in  which  the  unfoamed  p l a s t i c s   m a t e r i a l   is  f i l l e d   with  s l a t e  

d u s t .  
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