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<§)  SPEAKER  UNIT. 

ACTORUM  AG 

@  A  speaker  unit  which  is  used  as  an  output  device  of 
audio  equipment.  To  improve  the  effects  of  its  design,  a  I ight 
source  (5)  is  disposed  in  front  of  a  speaker  body  (1)  in  such 
a  way  that  it  illuminates  the  front  surface  of  the  body  (1)  and 
reflected  light  is  shone  forward.  This  speaker  unit  can  be 
used  for  audio  or  video  equipment. 



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 p e a k e r   a p p a r a t u s  

f o r   u se   in  s o u n d   e q u i p m e n t .  

BACKGROUND  ART 

R e c e n t l y ,   a l m o s t   a l l   a p p a r a t u s e s   of  s o u n d   e q u i p m e n t ,  

f rom  t h e   i n p u t   a p p a r a t u s   of  s u c h   as  a  t u n e r   and  a  d e c k   t o  

t h e   o u t p u t   a p p a r a t u s   of  a  s p e a k e r ,   a r e   s y s t e m a t i z e d ,   a n d  

i t   i s   t h e   l a t e s t   t e n d e n c y ,   as  i t   i s   c a l l e d ,   to  e n j o y   s o u n d  

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

a  t e l e v i s i o n   r e c e i v e r   and  a  v i d e o   t a p e   r e c o r d e r   in  t h e  

same  s y s t e m .   U n d e r   t h e s e   c i r c u m s t a n c e s ,   t h e   s o u n d   s p e a k e r  

has   b e e n   u s e d   o n l y   f o r   r e p r o d u c i n g   s o u n d   and  has   b e e n   l e f t  

b e h i n d   in   t e r m s   of  s y n t h e t i c   d e s i g n   of  t h e   s y s t e m   as  a  

w h o l e .  

DISCLOSURE  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   a ims   to   p r o v i d e   a  s p e a k e r  

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

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

s p e a k e r   body   and  to  a l l o w   t h e   r e f l e c t e d   l i g h t   to   b e  

r a d i a t e d   f o r w a r d .   A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e  

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

e f f e c t   of  t h e   s p e a k e r   a p p a r a t u s   i s   much  i m p r o v e d .  



F u r t h e r m o r e ,   s i n c e   t h e   i n t e n s i t y   of   i l l u m i n a t i o n   can   b e  

v a r i e d   in   r e s p o n s e   to   t h e   i n t e n s i t y   of  t h e   s o u n d   t h r o u g h  

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

s u p p l i e d   to   t h e   s p e a k e r   b o d y ,   t h e   s o u n d   i s   e n a b l e d   to   b e  

v i s u a l l y   e n j o y e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  c o n s t r u c t i o n   d r a w i n g   s h o w i n g   a  s p e a k e r  

a p p a r a t u s   of  an  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;   F i g .  

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

of   t h e   s p e a k e r   a p p a r a t u s   in   F i g .   1;  F i g s .   3  and  4  a r e   a n  

e x t e r n a l   v i e w   and  an  e l e c t r i c   s y s t e m   d i a g r a m ,  

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

i n v e n t i o n .  

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

F i g .   1  i s   a  c o n s t r u c t i o n   v i e w   s h o w i n g   an  e m b o d i m e n t  

of   t h e   p r e s e n t   i n v e n t i o n .   R e f e r r i n g   to  t h e   d r a w i n g ,   (1 )  

d e n o t e s   a  s p e a k e r   b o d y ,   (2)  d e n o t e s   a  s o u n d   box  f o r  

s e c u r e l y   s u p p o r t i n g   t h e   s p e a k e r   body   ( 1 ) ,   and  (3)  d e n o t e s  

a  p r o t e c t i n g   m e m b e r ,   made  of   a  p r o t e c t i n g   n e t   or  t h e   l i k e  

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

m o u n t e d   on  t h e   s o u n d   box  (2)  f o r   c o v e r i n g   t h e   f r o n t   of  t h e  

s p e a k e r   body   ( 1 ) .   (4)  d e n o t e s   a  d e c o r a t i v e   p l a t e   a d h e r e d  

to   t h e   c e n t e r   of  t h e   p r o t e c t i n g   member   ( 3 ) ,   and  (5 )  

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

t h e   b a c k   of  t h e   d e c o r a t i v e   p l a t e   (4)  a n d  o p p o s i n g   t h e  



c e n t r a l   p o r t i o n   of  t h e   d i a g r a m   ( l a )   of  t h e   s p e a k e r   b o d y  

( 1 ) ,   t h e   l i g h t   s o u r c e   b e i n g   c o n n e c t e d   by  l e a d   w i r e s   (6)  t o  

a  t e r m i n a l   b l o c k   (2a)  a t   t h e   b a c k   of  t h e   s o u n d   box  (2)  s o  

as  to   be  s u p p l i e d   w i t h   d r i v i n g   p o w e r ,   t o g e t h e r   w i t h   t h e  

i n p u t   s i g n a l   f o r   t h e   s p e a k e r   body   ( 1 ) ,   f r om  an  e x t e r n a l  

a p p a r a t u s .  

S i n c e   t h e   a p p a r a t u s   i s   s t r u c t u r e d   as  s t a t e d   a b o v e ,  

w h i l e   t h e   s p e a k e r   body   (1)  i s   in  o p e r a t i o n ,   t h e   l i g h t  

s o u r c e   (5)  i s   l i g h t e d   and  i l l u m i n a t e s   t h e   f r o n t   s u r f a c e   o f  

t h e   d i a p h r a g m   ( 1 a ) ,   and  i t s   r e f l e c t e d   l i g h t   i s   r a d i a t e d  

t h r o u g h   t h e   p r o t e c t i n g   member   ( 3 ) .   The  d e c o r a t i v e   p l a t e  

(4)  s e r v e s   f o r   s h i e l d i n g   t h e   l i g h t   of  t h e   l i g h t   s o u r c e   ( 5 )  

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

s p e a k e r   a p p a r a t u s   i s   s e e n   f rom  t h e   f r o n t   of  i t ,   i t   l o o k s  

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

s h a p e   of  t h e   d i a p h r a g m   ( l a ) .  

An  e x a m p l e   of  e l e c t r i c   c i r c u i t   f o r   u se   in  t h e   a b o v e  

d e s c r i b e d   s p e a k e r   a p p a r a t u s   i s   shown  in  F i g .   2.  R e f e r r i n g  

to   F i g .   2,  (7)  d e n o t e s   a  p o w e r   a m p l i f i e r   f o r   s u p p l y i n g   a  

s o u n d   s i g n a l   to   t h e   s p e a k e r   body   ( 1 ) ,   and  (8)  d e n o t e s   a  

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

a m p l i f i e r   (7)  a n d ,   in   r e s p o n s e   to   t h e   s i g n a l ,   f o r  

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

s o u r c e   ( 5 ) .   T h u s ,   t h e   i n t e n s i t y   of  t h e   l i g h t   f rom  t h e  

l i g h t   s o u r c e   (5)  v a r i e s   in   r e s p o n s e   to   t h e   i n t e n s i t y   o f  



t h e   s o u n d   p r o d u c e d   by  t h e   s p e a k e r   body   (1)  and  t h e   s o u n d  

i s   e n a b l e d   to   be  a l s o   e n j o y e d   v i s u a l l y .   B e s i d e s ,   t h e  

a p p a r a t u s   can   s e r v e   as  an  i n d i c a t o r   a p p a r a t u s   of  s o u n d  

v o l u m e   l e v e l .  

In  a d d i t i o n ,   t h e   d e s i g n   e f f e c t s   can  f u r t h e r   b e  

i m p r o v e d   by  c o l o r i n g   t h e   l i g h t   of  t h e   l i g h t   s o u r c e   (5)  o r  

by  e m p l o y i n g   a  p l u r a l i t y   of  t h e   l i g h t   s o u r c e s   ( 5 ) .  

F i g s .   3  and  4  show  a n o t h e r   e m b o d i m e n t   of  t h e   p r e s e n t  

i n v e n t i o n ,   w h e r e   l i k e   p a r t s   to   t h o s e   in   F i g s .   1  and  2  a r e  

d e n o t e d   by  l i k e   r e f e r e n c e   c h a r a c t e r s .   R e f e r r i n g   to   F i g .  

3,  a  w o o f e r   ( 1 1 ) ,   a  s q u w a r k e r   ( 1 2 ) ,   a  t w e e t e r   ( 1 3 ) ,   and  a  

s u p e r t w e e t e r   (14)  a r e   h o u s e d   in   a  s o u n d   box  (2)  to   f o rm  a  

f o u r - w a y   t y p e   s p e a k e r   a p p a r a t u s .   Each   of  t h e s e   s p e a k e r s  

( 1 1 ) ,   ( 1 2 ) ,   ( 1 3 ) ,   (14)  i s   a r r a n g e d   in   t h e   same  way  as  t h a t  

in   F i g .   1  w h e r e i n   t h e   l i g h t   s o u r c e   (5)  i s   d i s p o s e d   i n  

f r o n t   of  and  o p p o s i n g   t h e   d i a p h r a g m   ( l a )   of  t h e   s p e a k e r  

b o d y   ( 1 ) .   R e f e r r i n g   to   F i g .   4,  t h e   s o u n d   o u t p u t   s i g n a l  

p r o d u c e d   by  a  p o w e r   a m p l i f i e r   (7)  i s   s u p p l i e d   t h r o u g h  

f i l t e r s   ( 9 a ) ,   ( 9 b ) ,   ( 9 c ) ,   (9d)  h a v i n g   d i f f e r e n t   p a s s   b a n d s  

to   t h e   s p e a k e r s   ( 1 1 ) ,   ( 1 2 ) ,   ( 1 3 ) ,   ( 1 4 ) ,   r e s p e c t i v e l y ,   e a c h  

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

r e s p e c t i v e   s i g n a l   of  r e p r o d u c i b l e   b a n d .   The  o u t p u t  

s i g n a l s   f rom  t h e   f i l t e r s   ( 9 a ) ,   ( 9 b ) ,   ( 9 c ) ,   (9d)  a r e  

s u p p l i e d   to   c o n t r o l l e r s   ( 8 a ) ,   ( 8 b ) ,   ( 8 c ) ,   ( 8 d ) ,   w h i c h   a r e  

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



( 5 a ) ,   ( 5 b ) ,   ( 5 c ) ,   (5d)  in   r e s p o n s e   to   i n t e n s i t i e s   of  t h e  

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

v a r y   t h e i r   l i g h t   i n t e n s i t i e s .   A c c o r d i g n l y ,   t h e  

i n t e n s i t i e s   of  t h e   l i g h t s   of  t h e   l i g h t   s o u r c e s   ( 5 a ) ,   ( 5 b ) ,  

( 5 c ) ,   (5d)  v a r y   in  r e s p o n s e   to   t h e   o p e r a t i n g   c o n d i t i o n s   o f  

t h e   s p e a k e r s   ( 1 1 ) ,   ( 1 2 ) ,   ( 1 3 ) ,   ( 1 4 ) ,   and  t h e   r e f l e c t e d  

l i g h t s   r a d i a t e d   to   t h e   f r o n t   of  t h e   s p e a k e r   a p p a r a t u s   may  

be  u t i l i z e d   as  a  s i m p l e   s p e c t r u m   a n a l y z e r .   I t   i s   p o s s i b l e  

to  i m p r o v e   t h e   r e f l e c t i o n   e f f i c i e n c y   of  t h e   l i g h t   b y  

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

d i a p h r a g m   ( l a )   of  t h e   s p e a k e r   body   ( 1 ) ,   and  to   e n h a n c e   t h e  

d e s i g n   e f f e c t s   by  p r o v i d i n g   d i f f e r e n t   c o l o r s   f o r   t h e   l i g h t  

s o u r c e s   ( 5 a ) ,   ( 5 b ) ,   ( 5 c ) ,   ( 5 d ) .   A l t h o u g h   t h e   p r e s e n t  

i n v e n t i o n   was  d e s c r i b e d   in  c o n j u n c t i o n   w i t h   a  f o u r - w a y  

t y p e   s p e a k e r   a p p a r a t u s ,   t h e   p r e s e n t   i n v e n t i o n   can   b e  

e q u a l l y   a p p l i e d   to   any  m u l t i - w a y ,   t w o - w a y   or  m o r e ,   s p e a k e r  

a p p a r a t u s .  

INDUSTRIAL  A P P L I C A B I L I T Y  

The  p r e s e n t   i n v e n t i o n   may  p r o d u c e   a  c o n s i d e r a b l e  

e f f e c t   when  t h e   same  i s   a p p l i e d   to   t h e   s p e a k e r   a p p a r a t u s  

i n s t a l l e d   i n s i d e   a u t o m o b i l e s .   T h a t   i s ,   a l t h o u g h   t h e  

i n t e r i o r   of  an  a u t o m o b i l e   when  d r i v e n   in  t h e   n i g h t t i m e  

b e c o m e s   d u l l   and  m o n o t o n o u s ,   t h e   s p e a k e r   a p p a r a t u s  

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   can  b r e a k   t h e   m o n o t o n y  



i n s i d e   t h e   c a r   by  p r o v i d i n g   r e p r o d u c e d   s o u n d   and  b y  

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



1.  A  s p e a k e r   a p p a r a t u s   c o m p r i s i n g   a  s p e a k e r   body   f o r  

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

m o u n t e d   in   f r o n t   of  s a i d   s p e a k e r   body   f o r   p r o t e c t i n g   s a i d  

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

s p e a k e r   body   and  p r o t e c t i n g   member   f o r   i l l u m i n a t i n g   t h e  

f r o n t   s u r f a c e   of  s a i d   s p e a k e r   b o d y ,   w h e r e b y   l i g h t   f rom  t h e  

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

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

2.  A  s p e a k e r   a p p a r a t u s   a c c o r d i n g   to   c l a i m   1 ,  

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

s a i d   s p e a k e r   body   i s   p r o v i d e d   w i t h   a  s p e c u l a r   g l o s s .  

3 . . A   s p e a k e r   a p p a r a t u s   a c c o r d i n g   to   c l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   a  d e c o r a t i v e   p l a t e   i s   p r o v i d e d   i n  

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

of  l i g h t   f rom  s a i d   l i g h t   s o u r c e .  

4.  A  s p e a k e r   a p p a r a t u s   a c c o r d i n g   to   c l a i m   2 ,  

c h a r a c t e r i z e d   in  t h a t   a  d e c o r a t i v e   p l a t e   i s   p r o v i d e d   i n  

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

of  l i g h t   f rom  s a i d   l i g h t   s o u r c e .  

5.  A  s p e a k e r   a p p a r a t u s ,   c o m p r i s i n g :   a  s p e a k e r   b o d y  

f o r   r e p r o d u c i n g   s o u n d   f rom  a  s o u n d   s i g n a l ,   a  p r o t e c t i n g  

member   m o u n t e d   in  f r o n t   of  s a i d   s p e a k e r   body   f o r  

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

b e t w e e n   s a i d   s p e a k e r   body   and  p r o t e c t i n g   member   f o r  



i l l u m i n a t i n g   t h e   f r o n t   s u r f a c e   of  s a i d   s p e a k e r   b o d y ,   and  a  

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

s p e a k e r   b o d y   f o r   g e n e r a t i n g   an  o u t p u t   in   r e s p o n s e   to   t h e  

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

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

6.  A  s p e a k e r   a p p a r a t u s ,   c o m p r i s i n g :   a  p l u r a l i t y   o f  

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

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

o p p o s i n g   s a i d   s p e a k e r   b o d i e s ,   r e s p e c t i v e l y ,   f o r  

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

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

d e t e c t i n g   e a c h   s o u n d   s i g n a l   s u p p l i e d   to   e a c h   of  s a i d  

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

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

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

s p e a k e r   b o d y ,   w h e r e b y   t h e   l i g h t   i n t e n s i t i e s   of  s a i d   l i g h t  

s o u r c e s   a r e   a d a p t e d   to   be  v a r i e d   in   r e s p o n s e   to   r e p r o d u c e d  

s o u n d s   in   s a i d   r e s p e c t i v e   o p p o s i n g   s p e a k e r   b o d i e s .  

7.  A  s p e a k e r   a p p a r a t u s   a c c o r d i n g   to   c l a i m   6 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   c o l o r s   of  t h e   e m i t t e d   l i g h t s  

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