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)  A  musical  pacifier  (10)  comprising  a  mouthpiece  (11)  c iving  a  nipple  portion  (13),  a  casing  (15)  is  secured  to  the  v outhpiece  for  housing  an  electronic  programmed  circuit  a »)  capable  of  generating  signals  to  produce  a  programmed  d und.  Sound  generating  means  (18)  is  associated  with  the  b 

^  „uu.u,y  .eproauce  we  signals.  A  switch  is  provided tn  a  d.splaceable  switch  contact  element  (28.  68)  for tuating  the  circuit  (16).  The  displaceable  contact  (28  68)  is splaced  by  an  air  current  or  air  pressure  which  is  generated compressing  the  nipple  element  (13). 

 A   musical  pacifier  (10)  comprising  a  mouthpiece  (11) having  a  nipple  portion  (13),  a  casing  (15)  is  secured  to  the mouthpiece  for  housing  an  electronic  programmed  circuit (16)  capable  of  generating  signals  to  produce  a  programmed sound.  Sound  generating  means  (18)  is  associated  with  the 

circuit  to  audibly  reproduce  the  signals.  A  switch  is  provided with  a  displaceable  switch  contact  element  (28,  68)  for actuating  the  circuit  (16).  The  displaceable  contact  (28,  68)  is displaced  by  an  air  current  or  air  pressure  which  is  generated by  compressing  the  nipple  element  (13). 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of  the   I n v e n t i o n  

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  m u s i c a l  

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

gua rd   o f   the   p a c i f i e r   on  t he   o p p o s i t e   s i d e   of  t h e  n i p p l e  

element  and  which  casing  houses  an  e l ec t ron ic   programmed  c i r c u i t  

which  is  switchable  to  produce  a  musical  tune  or  programmed  sound. 

D e s c r i p t i o n   of  P r i o r   A r t  

V a r i o u s   t y p e s   of  amusement  d e v i c e s   have  b e e n  

p r o v i d e d   whereby   to  occupy   an  i n f a n t .   Such  known  d e v i c e s  

c o m p r i s e   v a r i o u s   t y p e s   of  n o i s e   makers   such   as ,   h a n d -  

he ld   s t r u c t u r e s   which   p r o d u c e   sounds   when  shaken   o r  

c o m p r e s s i b l e   t o y s   which  g e n e r a t e   sounds   when  a i r   i s  

c o m p r e s s e d   out  of  t he   toy  or  a d m i t t e d   i n t o   the  t o y .  

O the r   t y p e s   of  d e v i c e s   a re   known  w h e r e i n   an  e l e c t r o n i c  

c i r c u i t   is  a c t u a t e d   by  a  m e c h a n i c a l   s w i t c h   e l e m e n t   t o  

a c t i v a t e   the  c i r c u i t .   Such  a r r a n g e m e n t   is   t h e o r e t i c a l l y  

d e s c r i b e d   in  C a n a d i a n   P a t e n t   No.  1 , 1 9 1 , 4 9 0   i s s u e d   on 

Augus t   6,  1985.  All  t h e s e   d e v i c e s   have  t h e   a d v a n t a g e s  

of  k e e p i n g   an  i n f a n t   amused  for   long  p e r i o d s   of  t i m e ,  

when  l e f t   a l o n e .  

SUMMARY  OF  THE  INVENTION 

It   is   a  f e a t u r e   of  the  p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  nove l   n o i s e   maker  for   i n f a n t s   and  t h i s   i s  

a c h i e v e d   by  a  m u s i c a l   p a c i f i e r   whe re in   a  c a s i n g   is  d e t a c h -  

ab ly   s e c u r e d   to  the   m o u t h - g u a r d   of  the   p a c i f i e r   a n d  

h o u s e s   an  e l e c t r o n i c   programmed  c i r c u i t   which   is  s w i t c h e d  

"on"  by  the   d i s p l a c e m e n t   of  a i r  e f f e c t e d   by  c o m p r e s s i n g  

the   n i p p l e   e l e m e n t ,   whereby   to  p roduce   a  m u s i c a l   t u n e .  



A n o t h e r   f e a t u r e   of  the   p r e s e n t   i n v e n t i o n   i s  

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

s w i t c h   means  on  a  h o u s i n g   t h e r e o f   to  s w i t c h   i n  o r  s w i t c h  

out  an  e l e c t r o n i c   p rogrammed  c i r c u i t   c a p a b l e   of  g e n e r a t i n g  

s i g n a l s   to  p r o d u c e   a  m u s i c a l   . t u n e   or  programmed  s o u n d .  

A n o t h e r   f e a t u r e   of  t he   p r e s e n t   i n v e n t i o n   i s  

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

an  e l e c t r o n i c   programmed  c i r c u i t   which  is  d e t a c h a b l y  

s e c u r e d   by  nove l   c o n n e c t i n g   means  to  p e r m i t   the   n i p p l e  

p o r t i o n   to   be  s t e r i l i z e d   in  b o i l i n g   w a t e r   or  by  o t h e r  

means  w h i l e   p r e v e n t i n g   the   c i r c u i t   and  i t s   c o n e c t i o n s  

and  c o n t a c t s   from  be ing   e x p o s e d   to  the  s t e r i l i z i n g   medium. 

A c c o r d i n g   to  the   above   f e a t u r e s ,   from  a  b r o a d  

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

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

c a s i n g   is   s e c u r e d   to  the  m o u t h p i e c e   and  houses   an  e l e c t r o -  

nic   p rog rammed   c i r c u i t   c a p a b l e   of  g e n e r a t i n g   s i g n a l s  

to  p r o d u c e   a  programmed  s o u n d .   Sound  g e n e r a t i n g   m e a n s  

is  a s s o c i a t e d   wi th   the   c i r c u i t   to  a u d i b l y   r e p r o d u c e  

the  s i g n a l s .   A  s w i t c h   is  p r o v i d e d   wi th   a  d i s p l a c e a b l e  

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

c o n t a c t   e l e m e n t   is  d i s p l a c e d   by  an  a i r   c u r r e n t   o r  a i r  

p r e s s u r e   which   is  g e n e r a t e d   by  compressing  the  nipple  element.  

DESCRIPTION  OF  THE  DRAWINGS 

A  p r e f e r r e d   embod imen t   of  the   p r e s e n t   i n v e n t i o n  

w i l l   now  be  d e s c r i b e d   wi th   r e f e r e n c e   to  the   e x a m p l e s  

t h e r e o f   as  i l l u s t r a t e d   in  the   a c c o m p a n y i n g   d r a w i n g s ,  

in  w h i c h :  



FIGURE  1  is  a  p e r s p e c t i v e   view  of  t he   m u s i c a l  

p a c i f i e r   of  t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  2  is   'an  e x p l o d e d   view  of  F i g u r e   1 ;  

FIGURE  3  is   a  p a r t l y   f r a g m e n t e d   e n l a r g e d   s e c t i o n  

v iew  of  the   p a c i f i e r   as  shown  in  F i g u r e s   1  and  2 ;  

FIGURE  4  i s   a  p a r t l y   f r a g m e n t e d   s i d e   view  o f  

t he   m u s i c a l   p a c i f i e r ;  

FIGURE  5  i s   a  b lock   d i a g r a m   of  the   e l e c t r o n i c  

p rogrammed  c i r c u i t ;  

FIGURE  6  is   a  s i d e   view  of  a n o t h e r   example   o f  

the   c o n s t r u c t i o n   of  t he   m u s i c a l   p a c i f i e r ;  

FIGURE  7  is   a  f r a g m e n t e d   e n l a r g e d   s e c t i o n   v i e w  

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

of  the   s w i t c h   m e a n s ;  

FIGURE  8  is   an  e n l a r g e d   f r a g m e n t e d   s e c t i o n   v i e w  

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

a b l e   s w i t c h   c o n t a c t   e l e m e n t   and  shown  in  i t s   open  p o s i t i o n ;  

a n d  

FIGURE  9  i s   an  e n l a r g e d   f r a g m e n t e d   s e c t i o n   v i e w  

showing   the   d i s p l a c e a b l e   s w i t c h   c o n t a c t   e l e m e n t   in  i t s  

c l o s e d   p o s i t i o n .  

DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

R e f e r r i n g   to  the   d r a w i n g s   and  more  p a r t i c u l a r l y  

to  F i g u r e s   1  and  2,  t h e r e   is  shown  g e n e r a l l y   at   10  t h e  

m u s i c a l   p a c i f i e r   of  the   p r e s e n t   i n v e n t i o n .   The  p a c i f i e r  

c o m p r i s e s   e s s e n t i a l l y   a  m o u t h p i e c e   11  c o n s i s t i n g   of  a 

m o u t h - g u a r d   12  to  which  a  n i p p l e   e l e m e n t   13  is  s e c u r e d  

and  e x t e n d s   from  a  f r o n t   s i de   14  t h e r e o f .   A  d e t a c h a b l e  

c a s i n g   15  which   a l s o   c o n s t i t u t e s   a  h a n d - h o l d a b l e   member  

is   d e t a c h a b l y   s e c u r e d   to  the  r e a r   s i d e   of  t he   m o u t h - g u a r d .  



The  c a s i n g   15  h o u s e s   an  e l e c t r o n i c   p rogrammed  c i r c u i t  

16  which  is  moun ted   on  a  c i r c u i t   boa rd   and  which  is  f e d  

by  a  power  c e l l   b a t t e r y   17  of  the   t y p e   commonly  f o u n d  

in  w r i s t   w a t c h e s   h a v i n g   a  ve ry   low  v o l t a g e   and  a m p e r a g e  

c a p a c i t y .   A  sound  g e n e r a t i n g   means ,   h e r e i n   a  sound  g e n e r a t -  

ing  e l e m e n t   18,  i s   a l s o   s e c u r e d   to  t he   c a s i n g   15  on  o n e  

of  i t s   f a c e s   w h e r e b y   to  a u d i b l y   r e p r o d u c e   the   p r o g r a m m e d  

s i g n a l s   g e n e r a t e d   by  the   c i r c u i t   16.  A  cove r   19  r e t a i n s  

the   c i r c u i t   16  c a p t i v e   w i t h i n   the   c a s i n g   15.  A  s o u n d  

g e n e r a t i n g   e l e m e n t ,   such  as  at  18,  c o u l d   a l s o   be  p r o v i d e d  

i n s t e a d   of  the   c o v e r   19  whereby   to  g e n e r a t e   sounds   f r o m  

both   s i d e s   of  the   c a s i n g   1 5 .  

In  o r d e r   to  a c t i v a t e   the   e l e c t r o n i c   p r o g r a m m e d  

c i r c u i t   s w i t c h   means  is  p r o v i d e d .   V a r i o u s   forms  of  s w i t c h  

means  w i l l   be  d e s c r i b e d   h e r e i n .   With  p a r t i c u l a r   r e f e r e n c e  

to  F i g u r e   3,  t h e r e   is  shown  one  form  of  the   s w i t c h   m e a n s  

which  is  housed   w i t h i n   a  s w i t c h   h o u s i n g   20  which  is  d e t a c h -  

ab ly   s e c u r e d   to  a  f e m a l e   c o u p l e r   22  s e c u r e d   to  the  r e a r  

f ace   21  of  the   m o u t h - g u a r d .   The  n i p p l e   e l e m e n t   13  a l s o  

has  a  ho l low  s e c u r a b l e   open  end  23  which   is  s e c u r e d   i n  

an  o p e n i n g   25  in  the   m o u t h - g u a r d   1 2  a n d   e x t e n d s   w i t h i n  

the  f emale   c o u p l e r   22.  A  h o l l o w   r e t e n t i o n   plug  24  f i t s  

s e c u r e l y   in  the   open  end  23  and  t i g h t l y   w i t h i n   an  o p e n i n g  

25  to  immovably  r e t a i n   the  s e c u r a b l e   end  23  c a p t i v e   w i t h i n  

the  open ing   2 5 .   Thus,   the   n i p p l e   can  be  c o l l a p s e d   i n  

the  d i r e c t i o n   of  a r r o w s   26  by  r e l e a s i n g   the  a i r   t h e r e i n  

t h r o u g h   the  h o l l o w   p lug   24  and  can  be  e x p a n d e d   hy  a d m i t t i n g  

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



The  s w i t c h   h o u s i n g   20  has  a  p a s s a g e   d e f i n e d  

t h e r e t h r o u g h   w h e r e b y   to  e v a c u a t e   or  admi t   a i r   a l o n g   t h e  

p a t h ,   as  shown  by  a r r o w s   27,  from  or  to  t he   i n s i d e   o f  

the   n i p p l e   e l e m e n t   13.  In  the  pa th   of  t h i s   a i r   f l o w ,  

t h e r e   is  mounted   a  movab le   s w i t c h   arm  c o n t a c t   28  s e c u r e d  

at  one  end  and  o p p o s e d   s t a t i o n a r y   c o n t a c t   p o i n t s   29  s p a c e d  

on  both   s i d e s   of  the   f r e e   end  of  the  m o v a b l e   c o n t a c t  

28.  Thus,   as  a i r   is  e x p e l l e d   from  the  n i p p l e   e l e m e n t  

13  or  a d m i t t e d   to  the   n i p p l e   e l e m e n t   13,  i t   w i l l   d i s p l a c e  

the  c o n t a c t   28  to  t o u c h   the  s t a t i o n a r y   c o n t a c t   p o i n t s  

29,  t hus   e f f e c t i n g   a  s w i t c h   c l o s u r e .  

The  s t a t i o n a r y   c o n t a c t   p o i n t s   29  may  a l s o   h a v e  

weak  m a g n e t i c   p r o p e r t i e s   whereby  to  r e t a i n   the   f r e e   e n d  

p o r t i o n   of  the   movab le   c o n t a c t   28  e n g a g e d   fo r   a  s h o r t  

p r e d e t e r m i n e d   t ime   p e r i o d   to  m a i n t a i n   the   c i r c u i t   16 

a c t i v a t e d .   The  c o n t a c t   arm  28  is  formed  as  a  f l a t   m e t a l  

s t r i p .  

As  shown  in  F i g u r e   5,  when  the   s w i t c h   c o n t a c t  

28  e f f e c t s   a  c l o s u r e ,   the   power  c e l l   or  b a t t e r y   17  i s  

c o n n e c t e d   to  t he   e l e c t r o n i c   programmed  c i r c u i t   16  t o  

a c t i v a t e   the   c i r c u i t   to  p r o d u c e   s i g n a l s   which  a re   g e n e r a t e d  

by  the  s p e a k e r   e l e m e n t   18.  Thus,   i t   can  be  seen   t h a t  

the  e l e c t r o n i c   p rogrammed  c i r c u i t   is   s w i t c h e d   "on"  a n d  

" o f f "   by  the  i n f a n t   c o m p r e s s i n g   the   n i p p l e   e l e m e n t   13 

which  is  the  n a t u r a l   a c t i o n   t h a t   an  i n f a n t   p e r f o r m s   when 

s u c k i n g   or  chewing   on  the  n i p p l e   e l e m e n t .   Thus,   t h e  

c h i l d   becomes  c o n s c i o u s   t h a t   he  a c i v a t e s   an  a u d i b l e   s o u n d  

and  c o n t i n u e s   to  suck  or  b i t e   on  the   n i p p l e   e l e m e n t   t o  

p r o d u c e   t h e s e   s o u n d s .  



A  t ime  de r ay   s h o r t i n g   c i r c u i t   30  may  a l s o   b e  

c o n n e c t e d   a c r o s s   the  s w i t c h   c o n t a c t   28  whereby  once  a  

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

s h o r t e d   out  and  the   d r y  c e l l   b a t t e r y   17  a c t i v a t e s   t h e  

e l e c t r o n i c   programmed  c i r c u i t   . fo r   a  p r e d e t e r m i n e d   p e r i o d  

of  t ime .   This  p r e d e t e r m i n e d   p e r i o d   of  t ime  is  c a l c u l a t e d  

to  permit  the programmed  c i r c u i t   to  produce  signals  of  a  complete  

m u s i c a l   t une   or  programmed  sound.  After  the  predetermined  t ime  

d e l a y ,   the   s h o r t i n g   c i r c u i t   d e a c t i v a t e s   i t s e l f .   H o w e v e r ,  

if  the  s w i t c h   e l e m e n t   is  a g a i n   c l o s e d ,   i t   w i l l   a g a i n  

a c t i v a t e   i t s e l f   and  a g a i n   c ause   the   programmed  c i r c u i t  

to  g e n e r a t e   a  c o m p l e t e   m u s i c a l   t une   or  programmed  s o u n d .  

R e f e r r i n g   a g a i n   to  F i g u r e   2,  the   c o n s t r u c t i o n  

of  the  s w i t c h   h o u s i n g   20  w i l l   be  d e s c r i b e d .   The  h o u s i n g  

20  is  p r o v i d e d   wi th   h o l e s   31  e x t e n d i n g   t h r o u g h   a  r e a r  

wall   32  t h e r e o f   for  the  a i r   to  move  out  and  i n t o   t h e  

swi t ch   h o u s i n g .   Also ,   as  h e r e i n   shown,  the  c a s i n g   15 

is  d e t a c h a b l y   s e c u r a b l e   to  the   s w i t c h   h o u s i n g   20  t h r o u g h  

a  p i v o t   c o n n e c t i o n   33.  The  c o n n e c t i o n   33  c o m p r i s e s   a 

T-bar   c o n n e c t o r   34  which  is   i n t e g r a l l y   formed  wi th   t h e  

c a s i n g   15  and  has  e l e c t r i c a l   c o n t a c t   p o i n t s   35  in  e a c h  

end  of  i ts   t ransverse   connecting  arm  36.  The  t ransverse  arm  36  i s  

retained  between  a  pair  of  opposed  shoulders  37,  each  provided  w i t h  

an  inner  facing  cavity  38  having  e l e c t r i c a l   contact   points  39  t h e r e i n  

whereby  to  complete  the  e l e c t r i c a l   connection  between  the  swi tch  

contact  arm  28  and  the  s t a t iona ry   contacts   29  from  the  ba t te ry   17 

to  the  c i r c u i t   16.  These  c i r c u i t   contacts   are  shown  more  c l e a r l y  

in  Figure  3  where  there  is  shown  a  pr in ted   c i r cu i t   wire  leading  t o  

terminal  points  28'  and  29'.  The  speaker  element  18  may  be  provided 

with  a  central   opening  40  through which  the  sound  emanates.  However, 

in  the  embodiment  of  Figure  8  the  speaker  element  62  is  c o n s t r u c t e d  

d i f f e r e n t l y   and  does  not  have  an  opening  t h e r e i n .  



When  i t   is   n e c e s s a r y   to  s t e r i l i z e   the   m o u t h p i e c e  

11,  the   s w i t c h   h o u s i n g   20  and  the   c a s i n g   15  are  d i s -  

c o n n e c t e d   from  the   m o u t h - g u a r d   12  by  p u s h i n g   the  s w i t c h  

h o u s i n g   20  i n w a r d l y   i n t o   the  m o u t h - g u a r d   and  r o t a t i n g  

the  s w i t c h   h o u s i n g   20  i n t o   t he   d i r e c t i o n   of  a r row  41 

whereby  to  d i s c o n n e c t   the   lock  mechanism  which  is  i n f a n t -  

p r o o f .   The  l ock   mechanism  is  c o m p r i s e d   of  a  p l u r a l i t y ,  

at  l e a s t   two,  s p a c e d   a p a r t   p o s t s   42  e x t e n d i n g   o u t w a r d l y  

on  a  c y l i n d r i c a l   end  p o r t i o n   43  or  male  c o u p l e r   of  t h e  

s w i t c h   h o u s i n g   20.  A  p l u r a l i t y   of  c o i n c i d i n g ,   at  l e a s t  

two  spaced   a p a r t   c h a n n e l s   44  are   d i s p o s e d   on  the  i n n e r  

c y l i n d r i c a l   wa l l   of  the  female   c o u p l e r   22  and  r e c e i v e  

an  a s s o c i a t e d   one  of  the   p o s t s   42  t h e r e i n   as  t he   c y l i n d r i -  

cal  end  p o r t i o n   43  is  pushed  i n t o   t he   c y l i n d r i c a l   f e m a l e  

c o u p l e r   22.  The  o u t e r   face   of  the   c y l i n d r i c a l   end  p o r t i o n  

43  is  p r o v i d e d   w i t h   a  t h i n   wal l   f l a n g e   p o r t i o n   45  w h i c h  

f l e x e s  a g a i n s t   t he   p o i n t e d   o u t e r   end  24'  of  the  h o l l o w  

plug  24  to  p r o v i d e   f l e x i n g   of  the   f l a n g e   p o r t i o n   45  t o  

c o n s t i t u t e   s p r i n g   means  whereby  to  u rge   the   p o s t s   42 

i n t o   e n g a g e m e n t   in  a  t r a n s v e r s e   l o c k i n g   end  p o r t i o n   46 

of  the   c h a n n e l s   44  to  p r o v i d e   the   i n f a n t - p r o o f   lock  t o  

p r e v e n t   the   s w i t c h   h o u s i n g   and  c a s i n g   from  b e i n g   d e t a c h e d  

by  an  i n f a n t .   Thus ,   i t   can  be  s een   t h a t   by  p u s h i n g   t h e  

c a s i n g   15  t o w a r d s   the   m o u t h - g u a r d   12,  the   f l e x i b l e   f l a n g e  

45  w i l l   bend  p e r m i t t i n g   the  pos t   42  to  move  out  of  t h e  

s e c u r a b l e   ends  46  and  then  by  r o t a t i n g   the  s w i t c h   h o u s i n g  

in  the  d i r e c t i o n   of  arrow  41,  i t   is  d e t a c h e d   from  t h e  

m o u t h - g u a r d .   No  e l e c t r i c a l   or  me t a l   p o s t   is  l e f t   a t t a c h e d  

to  the  m o u t h - g u a r d   p e r m i t t i n g   i t   to  be  s t e r i l i z e d   i n  

b o i l i n g   wa t e r   w i t h o u t   damage  to.  the   e l e c t r i c a l   p a r t s .  



Also,   t h i s   c o n n e c t i o n   p e r m i t s   a  s t a n d a r d   r i ng   member  

(not   shown)  to  be  c o n n e c t e d   to  t h e   m o u t h - g u a r d   to  c o n n e c t  

i t   to  an  o r d i n a r y   p a c i f i e r .  

As  shown  in  F i g u r e   4,  the   h inge   c o n n e c t i o n  

33  p e r m i t s   the   c a s i n g   15  t o .  b e   d i s p l a c e d   over  an  a r c  

of  180  d e g r e e s   to  p r o v i d e   a  s a f e t y   f e a t u r e   so  t h a t   i f  

the  i n f a n t   f a l l s   a s l e e p   wi th   t h e   p a c i f i e r   in  h i s   m o u t h  

and  t u r n s   h i s   f a c e   onto   a  p i l l o w   or  m a t t r e s s ,   the  c a s i n g  

w i l l   bend  and  not   o f f e r   r e s i s t a n c e   a g a i n s t   t h i s   m o v e m e n t  

and  h u r t   the   c h i l d ' s   m o u t h .  

R e f e r r i n g   now  to  F i g u r e   6,  t h e r e   is  shown  a  

f u r t h e r   example   of  the  p r e f e r r e d   e m b o d i m e n t   of  the   p r e s e n t  

i n v e n t i o n   w h e r e i n   the   c a s i n g   15'  is   c o n s t r u c t e d   d i f f e r e n t l y  

but  h o u s e s   the   same  e l e c t r o n i c   programmed  c i r c u i t   16 

and  s p e a k e r   18.  The  s w i t c h   means  is  h e r e i n   p r o v i d e d  

by  c o n v e n t i o n a l  m e c h a n i c a l   t o g g l e   s w i t c h   47  mounted  on  

a  face   of  the   c a s i n g   15'  and  a c t u a t a b l e   by  an  a d u l t   w h e r e b y  

to  switch  on  the  programmed  c i r c u i t   to  generate   music  or  a  programmed 

sound.  When  it   is  necessary  to  switch  off  the  mus ic ,   u s u a l l y  

a f t e r   the   i n f a n t   is  a s l e e p ,   t h e   a d u l t   s imply   d i s p l a c e s  

the  s w i t c h   47  to  i t s   " o f f "   p o s i t i o n .   The  c o n n e c t i o n  

be tween   the  c a s i n g   and  the  m o u t h - g u a r d   is  the  same  a s  

wi th   an  o r d i n a r y   r i ng   c o n n e c t i o n   and  the  c a s i n g   is  a l s o  

d i s p l a c e a b l e   a b o u t   the  c o n n e c t o r   3 3 ' .   The  s w i t c h   47 

may  a l s o   be  p e r m a n e n t l y   p r o v i d e d   on  the  c a s i n g   15  o f  

F i g u r e   1,  whereby   to  p e r m a n e n t l y   s w i t c h   out  the  dry  c e l l  

b a t t e r y   17  to  d e a c t i v a t e   the  a u t o m a t i c a l l y   a c t i v a t a b l e   a i r  

c u r r e n t   s w i t c h .  



R e f e r r i n g   now  to  F i g u r e s   7  to  9,  t h e r e   is  shown 

a  p r e f e r r e d   c o n s t r u c t i o n   of  the  a i r - a c t i v a t e d   s w i t c h  

means.   As  h e r e i n   shown,   t h e  c a s i n g   20  is  s e c u r e d   t o  t h e  

r e a r   wal l   of  the   m o u t h - g u a r d   14  in  a  c y l i n d r i c a l   s l e e v e  

55  h a v i n g   a  p l u r a l i t y   of  f e m a l e   c o n n e c t i n g   s l o t s   56  w h e r e b y  

to  r e c e i v e   t h e r e i n   p r o n g s   57  a s s o c i a t e d   wi th   the   c a s i n g  

20.  By  t w i s t i n g   the   c a s i n g   20  w i t h i n   the   c y l i n d r i c a l  

s l e e v e   55,  t he   c a s i n g   is   l o c k e d   to  the   r e a r   wa l l   of  t h e  

m o u t h - g u a r d   1 4 .  

Housed  w i t h i n   the  c a s i n g   20  is  a  w a f e r - l i k e  

c i r c u i t   boa rd   58  on  which  is  c o n v e n i e n t l y   mounted   t h e  

e l e c t r o n i c   p r o g r a m m e d   c i r c u i t .   This   wafe r   board   i s  

s u p p o r t e d   a d j a c e n t   t he   r e a r   wal l   59  of  t he   c a s i n g   on 

s p a c i n g   s h o u l d e r s   60  and  he ld   in  p o s i t i o n   by  a  m o v a b l e  

c o n t a c t   s u p p o r t   member  61.  This  member  r e s t s   b e t w e e n  

the  c i r c u i t   b o a r d   58  and  the   e n l a r g e d   bead   p o r t i o n   2 3 '  

of  the   n i p p l e   which   is  he ld   c a p t i v e   on  the   r e a r   s i d e  

of  the  m o u t h p i e c e   14  a d j a c e n t   the  o p e n i n g   25  by  means  

of  the  h o l l o w   p l u g   2 4 ' .   As  h e r e i n   shown,  the   hol low:  

p lug   has  a  sma l l   a i r   p a s s a g e   24"  t h e r e i n .  

The  sound  g e n e r a t i n g   means  is  h e r e i n   c o n s t i t u t e d  

by  a  d i s c - s h a p e d   r e s o n a t o r   62  s u p p o r t e d   b e h i n d   the   c i r c u i t  

board   58  and  the   r e s o n a t o r   is  a c t i v a t e d   by  the   c l o s i n g  

of  the  a i r - a c t i v a t e d   s w i t c h   which  is  h e r e i n   c o n s t i t u t e d  

by  a  movab le   c o n t a c t   68  s u p p o r t e d   on  a  d i a p h r a g m   63  o f  

c o n i c a l   shape   and  which  is  s u p p o r t e d   in  a  c o n i c a l   c a v i t y  

64  formed  in  an  a b u t m e n t   end  wall  p o r t i o n   65  of  the   s w i t c h  

d i a p h r a g m   s u p p o r t   member  61.  S t a t i o n a r y   c o n t a c t s   69 

are  d i s p o s e d   in  a l i g n m e n t   wi th   the  movable   c o n t a c t   a n d  

l o c a t e d   on  the  c i r c u i t   board   58  to  c o m p l e t e   the  s w i t c h .  



An  a i r   p a s s a g e   66  is   p r o v i d e d   in  the   s u p p o r t   member  61 

and  e x t e n d s   from  a  b o t t o m   end  of  the   c a v i t y   64  in  a l i g n m e n t  

w i th   the   a i r   p a s s a g e   .24"  p r o v i d e d   in  t he   h o l l o w   p l u g  

24'  whereby   to  c o m m u n i c a t e   a i r   from  the   h o l l o w   s p a c e  

w i t h i n   the  n i p p l e   e l e m e n t   1 3 .  t o   the   b o t t o m   end  of  t h e  

c o n i c a l   c a v i t y   6 4 .  

As  b e t t e r   shown  in  F i g u r e s   8  and  9,  the   d i a p h r a g m  

has  a  d i s p l a c e a b l e   wa l l   p o r t i o n   67  d i s p o s e d   in  the  p a t h  

of  the  a i r   c o n d u i t   66.  An  e l e c t r i c a l l y   c o n d u c t i v e   d i s c ,  

such  as  a  c a rbon   d i s c   68,  is  s e c u r e d   on  the   d i s p l a c e a b l e  

wal l   p o r t i o n   67  on  the   s i d e   f a c i n g   the   c i r c u i t   b o a r d  

58.  The  c i r c u i t   b o a r d   is  p r o v i d e d   w i th   e t c h e d   s t a t i o n a r y  

c o n t a c t   69  and  d i s p o s e d   on  the   o u t e r   s u r f a c e   58'  t h e r e o f  

in  a l i g n m e n t   w i th   t he   e l e c t r i c a l l y   c o n d u c t i v e   d i s c   6 8 .  

The  d i a p h r a g m   63  has  a  c o n e - s h a p e d   s i d e   wa l l   70  and  a  

c i r c u m f e r e n t i a l   s h o u l d e r   p o r t i o n   71  which   is  r e t a i n e d  

c a p t i v e   be tween   t he   s h o u l d e r   p o r t i n   65'  of  the   s u p p o r t  

member  61  and  the   o u t e r   s u r f a c e   58'  of  t he   c i r c u i t   b o a r d .  

When  the   n i p p l e   e l e m e n t   13  is  c o m p r e s s e d ,   a i r  

p r e s s u r e   is  a p p l i e d   t h r o u g h   the  c o n d u i t   24"  and  66  w h e r e b y  

to  d i s p l a c e   the  b o t t o m   wal l   67  of  the   d i a p h r a g m   f o r w a r d l y  

a g a i n s t   the   c i r c u i t   b o a r d   58.  Thus,   the   c o n d u c t i v e   d i s c  

68  is  p o s i t i o n e d   a c r o s s   the  s t a t i o n a r y   c o n t a c t   69  a n d  

c l o s e s   the   s w i t c h   whe reby   to  c o n n e c t   the   b a t t e r y   17  t o  

the   e l e c t r o n i c   c i r c u i t   t h u s   c a u s i n g   i t   to  g e n e r a t e   a n  

a u d i b l e   sound  for   a  p r e d e t e r m i n e d   p e r i o d   of  t ime ,   a s  

p r e v i o u s l y   d e s c r i b e d .   The  a i r   c o n d u i t   66  is  s u b s t a n t i a l l y  

s e a l e d   so  t h a t   t he   d i a p h r a g m   is  a c t i v a t e d   or  d i s p l a c e d  

by  a i r   p r e s s u r e   from  the   n i p p l e   e l e m e n t   13  and  r e t u r n s  

to  i t s   c o n i c a l   shape   by  a i r   s u c t i o n   c a u s e d   by  the   r e s t o r i n g  

f o r c e   e x e r t e d   by  the   n i p p l e   e l e m e n t .  



A  push  b u t t o n   m e c h a n i c a l   s w i t c h   47'  may  be  

s e c u r e d   to  the   c a s i n g   20  whereby  to  m e c h a n i c a l l y   s w i t c h  

in  or  s w i t c h   out   the   - e l e c t r o n i c a l l y   p rogrammed   c i r c u i t .  

The  d i a p h r a g m   63  is  h e r e i n   shown  as  c o n s t r u c t e d   of  a 

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

and  t he   movable   c a r b o n   c o n t a c t   d i s c   68  is   g l u e d   to  t h e  

b o t t o m   wa l l   67  of  the   d i a p h r a g m .   A  r i n g   72  is  h i n g e d l y  

c o n n e c t e d   to  the  r e a r   wal l   of  the   c a s i n g   20  for  hand  

s u p p o r t   of  the  m u s i c a l   p a c i f i e r   10 .  

I t   is  w i t h i n   the  ambi t   of  the   p r e s e n t   i n v e n t i o n  

to  c o v e r   any  o b v i o u s   m o d i f i c a t i o n s   of  t he   example s   o f  

the   p r e f e r r e d   embod imen t   d e s c r i b e d   h e r e i n ,   p r o v i d e d   s u c h  

m o d i f i c a t i o n s   f a l l   w i t h i n   the  scope  of  the  a p p e n d e d   c l a i m s .  

For  e x a m p l e ,   the   m u s i c a l   p a c i f i e r   can  be  c o n s t r u c t e d  

on  a  s m a l l e r   s c a l e   for   use  wi th   toy  d o l l s .  



1.  A  m u s i c a l   p a c i f i e r   (10)   c o m p r i s i n g   a  m o u t h p i e c e  

(11)   h a v i n g   a  n i p p l e   p o r t i o n   ( 1 3 ) ,   a  c a s i n g   (15 ,   2 0 )  

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

p r o g r a m m e d   c i r c u i t   (16)  c a p a b l e   Of  g e n e r a t i n g   s i g n a l s  

to  p r o d u c e   a  p r o g r a m m e d   s o u n d ,   sound   g e n e r a t i n g   m e a n s  

(18)  a s s o c i a t e d   w i t h   s a i d   c i r c u i t   to   a u d i b l y   r e p r o d u c e  

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

e l e m e n t   (28 ,   68)  f o r   a c t u a t i n g   s a i d   c i r c u i t   ( 1 6 ) ,   c h a r a c -  

t e r i z e d   in   t h a t   s a i d   s w i t c h   c o n t a c t   e l e m e n t   (28 ,   6 8 )  

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

is   g e n e r a t e d   by  c o m p r e s s i n g   s a i d   n i p p l e   e l e m e n t   ( 1 3 ) .  

2.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   1  w h e r e i n  

s a i d   m o u t h p i e c e   (11)  has  a  m o u t h - g u a r d   (12)   to   w h i c h  

s a i d   n i p p l e   e l e m e n t   (13)  i s   s e c u r e d ,   c h a r a c t e r i z e d   i n  

t h a t   s a i d   c a s i n g   (15,   20)  i s   c o n n e c t e d   to   s a i d   m o u t h - g u a r d  

on  a  s i d e   t h e r e o f   o p p o s i t e   to   s a i d   n i p p l e   e l e m e n t .  

3.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   1  c h a r a c -  

t e r i z e d   in  t h a t   t h e r e   is   f u r t h e r   p r o v i d e d   a  t i m e   d e l a y  

s h o r t i n g   c i r c u i t   (30)  c o n n e c t e d   a c r o s s   s t a t i o n a r y  

c o n t a c t s   (29 ,   69)  of  s a i d   s w i t c h   w h e r e b y   to  b y - p a s s   s a i d ,  

s w i t c h   to   c o n n e c t   a  b a t t e r y   (17)   to   s a i d   e l e c t r o n i c   p r o -  

grammed  c i r c u i t   (16)  f o r   a  p r e d e t e r m i n e d   p e r i o d   of  t i m e  

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

a b l e   s w i t c h   c o n t a c t   (28,   6 8 ) .  



4.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   1  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   n i p p l e   e l e m e n t   (13)  has  a  s e c u r a b l e  

open  end  (23)   w h i c h   is   s e c u r e d   in  a  b o r e   25  in  s a i d   m o u t h -  

g u a r d   (12)   by  a  h o l l o w   c o n n e c t o r   (24 ,   2 4 ' ) ,   s a i d   c o n n e c t o r  

h a v i n g   p a s s a g e   means   (24" )   t h e r e i n   to   form  an  a i r   p a s s a g e  

f rom  s a i d   h o l l o w   s p a c e   w i t h i n   s a i d   n i p p l e   e l e m e n t   ( 1 3 )  

to  a  s p a c e   in  w h i c h   s a i d   d i s p l a c e a b l e   s w i t c h   c o n t a c t  

(28 ,   68)  i s   l o c a t e d .  

5.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   4  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   d i s p l a c e a b l e   c o n t a c t   (28)   has   a  

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

is   c r e a t e d   an  a i r   c u r r e n t   or  p r e s s u r e   by  s a i d   n i p p l e  

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

end  p o r t i o n   to   be  d i s p l a c e d   and  c o n t a c t   s a i d   s t a t i o n a r y  

c o n t a c t   (29)   to   e f f e c t   a  s w i t c h   c l o s u r e .  

6.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   5  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   d i s p l a c e a b l e   c o n t a c t   (28)  i s   a  f l a t  

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

i n t e r m e d i a t e   o p p o s e d   m e t a l   c o n t a c t s   (29)  i n t e r c o n n e c t e d  

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

7.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   5  c h a r a c -  

t e r i z e d   in  t h a t   e v a c u a t i o n   p o r t s   (31)  a re   c o m m u n i c a t e d  

w i t h   s a i d   a i r   p a s s a g e   to  e v a c u a t e   a i r   from  s a i d   p a s s a g e  

when  s a i d   h o l l o w   n i p p l e   e l e m e n t   (13)   is   c o l l a p s e d   a n d  

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

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



8.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   4  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   h o u s i n g   (201  i s   r e m o v a b l y   s e c u r e d  

to   s a i d   m o u t h - g u a r d   (12)   t h r o u g h   a  l o c k   mechanism  ( 4 2 ,  

44,  56,  57)  w h i c h   i s   i n f a n t - p r o o f .  

9.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   8  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   l o c k   m e c h a n i s m   c o m p r i s e s   two  c y l i n d r i -  

c a l   p a r t s   (22,   4 3 ) ,   one  of  s a i d   p a r t s   (43)   h a v i n g   a t  

l e a s t   two  s p a c e d   a p a r t   p o s t s   (42)   e x t e n d i n g   d i a m e t r i c a l l y  

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

of  s a i d   p a r t s   h a v i n g   a t   l e a s t   two  s p a c e d   a p a r t   c h a n n e l s  

(46)   c o r r e s p o n d i n g   to   t h e   s p a c i n g   of  s a i d   p o s t s   and  d i s -  

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

s a i d   p o s t s   t h e r e i n   and  to   o v e r l a p  a   p o r t i o n   of  s a i d   o u t e r  

s u r f a c e   of  s a i d   one  p a r t   when  a d v a n c e d   t h e r e o v e r ,   s a i d  

c h a n n e l s   (46)   h a v i n g   a  l o c k i n g   end  to   r e c e i v e   an  a s s o c i a t e d  

one  of  s a i d   p o s t s   t h e r e i n   a g a i n s t   t h e   p r e s s u r e   of  s p r i n g  

means   when  s a i d   o t h e r   p a r t   i s   r o t a t e d   in  a  p r e d e t e r m i n e d  

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

end  by  s a i d   p r e s s u r e .  

10.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   3  c h a r a c -  

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

s w i t c h   (47 ,   4 7 ' )   s e c u r e d   to  s a i d   c a s i n g   (15 '   20)  a n d  

a c t u a t a b l e   from  an  o u t s i d e   w a l l   t h e r e o f   w h e r e b y   to   p l a c e  

s a i d   e l e c t r o n i c   p r o g r a m m e d   c i r c u i t   (16)  in  an  a c t i v a t a b l e  

or  i n a c t i v e   s t a t e .  



11.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in   c l a i m   1  c h a r a c -  

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

is   a  d i a p h r a g m   (63)   h a v i n g   a  d i s p l a c e a b l e   w a l l   p o r t i o n  

(67)  d i s p o s e d   a c r o s s   an  a i r   c o n d u i t   ( 6 6 ) ,   an  e l e c t r i c a l l y  

c o n d u c t i v e  d i s c   (68)   s e c u r e d   to   s a i d   d i s p l a c e a b l e   w a l l  

p o r t i o n   ( 6 7 ) ,   and  s t a t i o n a r y   s w i t c h   c o n t a c t s   (69)   d i s p o s e d  

in  a l i g n m e n t   w i t h   s a i d   c o n d u c t i v e   d i s c   (68)   w h e r e b y   s a i d  

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

to  p o s i t i o n   s a i d   c o n d u c t i v e   d i s c   (68)  a g a i n s t   s a i d   s t a t i o n -  

a r y   c o n t a c t s   ( 6 9 ) .  

12.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in   c l a i m   11  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   d i a p h r a g m   (63)  i s   a  c o n i c a l   s h a p e d  

d i a p h r a g m   h a v i n g   a  c o n e - s h a p e d   s i d e   w a l l   ( 7 0 ) ,   a  f l a t  

b o t t o m   w a l l   (67)  and  a  c i r c u m f e r e n t i a l   s h o u l d e r   p o r t i o n  

( 7 1 ) ,   s a i d   c o n d u c t i v e   d i s c   (68)  b e i n g   s e c u r e d   i n w a r d l y  

of  s a i d   c o n i c a l   s h a p e   o v e r   s a i d   b o t t o m   w a l l   ( 6 7 ) .  

13.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   12  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   d i a p h r a g m   (63)  i s   r e c e i v e d   w i t h i n  

a  c o n i c a l   c a v i t y   (64)   f o r m e d   in  an  a b u t m e n t   end  w a l l  

p o r t i o n   (65,   71)  of  a  s w i t c h   d i a p h r a g m   s u p p o r t   m e m b e r  

( 6 1 ) ,   an  a i r   p a s s a g e   (66)   in  s a i d   s u p p o r t   member  ( 6 1 )  

e x t e n d i n g   f rom  a  b o t t o m   end  of  s a i d   c a v i t y   (64)  to   a n  

a i r   p a s s a g e   ( 24" )   c o m u n i c a t i n g   w i t h   a  h o l l o w   s p a c e   w i t h i n  

s a i d   n i p p l e   ( 1 3 ) .  



14.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   13  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   s t a t i o n a r y   s w i t c h   c o n t a c t s   ( 6 9 )  

a r e   s e c u r e d   to   a  s t a t i o n a r y   c i r c u i t   b o a r d   (58)   and  a l i g n e d  

w i t h   s a i d   c a v i t y   (66)   so  t h a t   s a i d   a b u t m e n t   end  w a l l  

p o r t i o n s   (65,   71)  e x t e n d   t h e r e a b o u t   in  c o n t a c t   w i t h   s a i d  

b o a r d   ( 5 8 ) .  

15.  A  m u s i c a l   p a c i f i e r   as  c l a i m e d   in  c l a i m   14  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   c i r c u i t   b o a r d   (58)  i s   a  w a f e r   b o a r d  

s u p p o r t e d   in  s a i d   c a s i n g   ( 2 0 ) ,   s a i d   s w i t c h   d i a p h r a g m  

s u p p o r t   member  (61)   b e i n g   h e l d   in  s u p p o r t   a l i g n m e n t   i n  

s a i d   c a s i n g   b e t w e e n   s a i d   w a f e r   b o a r d   (58)  and  a  p e r i p h e r a l  

bead   p o r t i o n   ( 2 3 ' )   a b o u t   an  open  end  of  s a i d   n i p p l e  

e l e m e n t   ( 1 3 ) ,   s a i d   o p e n   end  b e i n g   s e c u r e d   in  a  b o r e   ( 2 5 )  

in  s a i d   m o u t h - g u a r d   (12)   by  a  h o l l o w   c o n n e c t o r   ( 2 4 ' )  

h a v i n g   an  a i r   p a s s a g e   ( 2 4 " )   a l i g n e d   w i t h   s a i d   a i r   p a s s a g e  

(66)   in  s a i d   s w i t c h   d i a p h r a g m   s u p p o r t   member   ( 6 1 ) ,   s a i d  

a i r   p a s s a g e s   ( 2 4 " ,   66)  b e i n g   s u b s t a n t i a l l y   s e a l e d   p a s s a g e s  

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

s a i d   b o t t o m   w a l l   (67)   of  s a i d   d i a p h r a g m   ( 6 3 ) .  
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