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©  Modular  hearing  aid  system. 

bilateral  shape  usable  with  either  ear.  The  housing 
(14)  can  be  removably  locked  (26)  to  the  shell  (12). 
A  vent  channel  (20)  is  molded  into  the  shell  (12) 
adjacent  a  region  of  the  housing  (1  4). 

©  A  modular  hearing  aid  system  (10)  has  an  ex- 
terior  shell  (12)  and  a  removable  interior  housing 
(14).  The  shell  (12)  can  be  customized  for  a  user's 
right  or  left  ear.  The  housing  (14)  has  a  standard, 
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Fieldof  the  Invention 

The  invention  pertains  to  hearing  aids.  More 
particularly,  the  invention  pertains  to  modular  hear- 
ing  aid  systems  which  can  be  positioned  in  an 
individual's  ear. 

Backgroundof  the  Invention 

Hearing  aids  of  various  types  have  long  been 
known.  Some  known  prior  art  hearing  aids  have 
been  formed  with  a  custom  exterior  shell  molded 
with  a  cavity  therein.  The  components  of  the  hear- 
ing  aid  can  be  mounted  in  the  cavity  thereby 
forming  a  structure  which  fits  comfortably  in  the  ear 
and  in  part  extends  into  the  user's  ear  canal. 

It  has  been  recognized  that  mounting  the  com- 
ponents  directly  within  the  custom  shell  presents 
test  and  maintenance  problems.  For  purposes  of 
manufacturing,  testing  and  maintenance,  it  would 
be  very  desirable  to  be  able  to  remove  the  inter- 
connected  components  completely  from  the  cus- 
tom  shell  and  immediately  replace  same  with  a 
corresponding  set.  Where  the  hearing  aid  is  phys- 
ically  built  into  the  custom  shell,  this  is  usually  not 
possible. 

Modular  hearing  aid  systems  are  known  which 
include  a  custom  shell  with  a  cavity  or  region 
formed  therein  and  a  compatibly  shaped  housing. 
One  such  product  of  this  type  was  marketed  in  the 
United  States  at  least  as  early  as  1978  by  the 
Oticon  Corporation. 

The  Oticon  system  utilized  a  custom  shell  and 
a  standard  housing  which  could  be  releasably 
locked  to  the  shell.  The  Oticon  system  used  a 
different  housing  for  the  right  ear  versus  the  left 
ear. 

In  the  Oticon  system,  after  the  custom  shell 
had  been  formed,  a  vent  was  created  in  the  shell 
by  drilling  the  shell  material  appropriately. 

While  known  prior  art  modular  hearing  aid  sys- 
tems  provide  certain  benefits,  it  would  be  espe- 
cially  desirable  to  be  able  to  use  the  same  housing 
for  either  a  right  ear  or  a  left  ear.  In  addition,  it 
would  be  desirable  to  be  able  to  form  the  vent 
canal  as  an  integral  part  of  the  unit  during  the  shell 
casting  process  without  having  to  separately  drill 
same. 

Thus,  there  continues  to  be  a  need  for  modular 
hearing  aid  systems  which  provide  features  and 
benefits  of  the  type  described  above  not  heretofore 
available  in  such  products. 

Summaryof  the  Invention 

A  modular  hearing  aid  system  incorporates  a 
custom  molded  shell  insertable  into  either  the  right 
ear  or  the  left  ear  of  an  individual.  The  shell  can  be 

custom  molded  of  either  a  compliant  or  a  rigid 
material. 

The  shell  is  formed  with  a  proximal,  exterior 
end;  a  distal,  interior  end  and  with  an  interior  hous- 

5  ing  receiving  region  therebetween.  Adjacent  the 
distal  end  of  the  shell  is  an  opening. 

A  corresponding  housing  has  a  selected  stan- 
dardized,  elongated  shape.  The  housing  has  an 
enlarged  or  bulbous  proximal  end  and  a  displaced 

w  smaller  distal  end. 
The  housing  is  shaped  so  as  to  be  bilateral. 

The  same  housing  may  be  used  with  an  ear  shell 
formed  for  an  individual's  right  ear  or  an  individ- 
ual's  left  ear. 

75  The  housing  is  releasably  locked  to  the  shell. 
In  one  embodiment,  the  housing  carries  part  of  the 
releasable  locking  member  and  the  shell  carries  a 
second  part  thereof.  When  the  two  parts  engage 
one  another,  the  housing  is  releasably  locked  to 

20  the  shell. 
The  system  also  includes  a  molded  elongated 

vent  formed  in  the  shell  adjacent  an  interface  with 
the  housing.  The  vent  extends  from  the  distal  end 
of  the  shell,  located  in  the  individual's  ear  canal,  to 

25  the  proximal  end  of  the  shell. 
The  system  can  be  formed  with  the  engaging 

member  completely  contained  within  the  shell 
when  the  housing  is  locked  thereto.  Alternately,  the 
housing  can  carry,  at  the  smaller  distal  end,  the 

30  first  part  of  the  latching  member.  This  member  will 
extend  through  the  opening  in  the  shell  (when  the 
housing  has  been  properly  positioned  therein).  A 
snap-on  or  threaded  second  part  can  be  coupled  to 
the  first  part  thereby  locking  the  housing  to  the 

35  shell. 
Alternately,  the  housing  can  carry  an  enlarged 

annular  region  along  its  external  periphery.  In  this 
embodiment,  the  shell  includes  a  corresponding 
annular  recess.  When  the  housing  is  inserted  into 

40  the  shell  the  annular  region  extends  into  and  is 
locked  to  the  shell  at  the  recess. 

Instead  of  a  singular  annular  member  carried 
on  the  housing,  a  plurality  of  spaced-apart  laterally 
directed  extensions  or  protrusions  can  be  posi- 

45  tioned  around  the  external  periphery  of  the  hous- 
ing.  Corresponding  depressions  or  cavities  can  be 
formed  in  the  shell.  When  the  housing  is  inserted 
into  the  shell,  the  extensions  lockingly  engage  the 
shell  at  the  depressions. 

so  In  one  embodiment,  the  annular  region  can  be 
located  adjacent  to  proximal  end  of  the  housing.  In 
another  embodiment,  the  annular  region  can  be 
located  adjacent  the  distal  end  of  the  housing. 

The  housing  is  also  usable  with  a  customer  ear 
55  shell  or  one  or  more  standard  shells  as  an  alternate 

to  a  custom  shell. 
Numerous  other  advantages  and  features  of 

the  present  invention  will  become  readily  apparent 
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from  the  following  detailed  description  of  the  inven- 
tion  and  the  embodiments  thereof,  from  the  claims 
and  from  the  accompanying  drawings  in  which  the 
details  of  the  invention  are  fully  and  completely 
disclosed  as  a  part  of  this  specification. 

BriefDescription  of  the  Figures 

Figure  1  is  a  side  view,  partly  in  section,  illus- 
trating  a  modular  hearing  aid  system  in  accor- 
dance  with  the  present  invention; 
Figure  2  is  an  exploded  view  of  the  structure  of 
Figure  1  ; 
Figure  3  is  a  side  plan  view  of  a  standardized 
housing  in  accordance  with  the  present  inven- 
tion; 
Figure  4  is  a  section  taken  along  plane  4-4  of  a 
portion  of  Figure  2; 
Figure  5  is  a  side  view,  partially  in  section,  of  an 
alternate  embodiment  of  a  system  in  accor- 
dance  with  the  present  invention; 
Figure  6  is  an  exploded  view  of  the  modular 
hearing  aid  system  of  Figure  5  illustrating  the 
relationship  between  a  housing  thereof  and  a 
custom  shell  thereof; 
Figure  7  is  a  side  plan  view  of  the  housing  of 
Figure  5; 
Figure  7A  is  a  view  in  section  taken  alone  plane 
7A-7A  of  the  shell  of  Figure  6; 
Figure  8  is  an  exploded  view,  partially  in  section 
and  partially  broken  away  of  an  alternate  em- 
bodiment; 
Figure  9  is  an  assembled  view,  partially  in  sec- 
tion  and  partially  broken  away  of  the  system  of 
Figure  8; 
Figure  10  is  a  bottom  plan  view  of  the  system  of 
Figure  8; 
Figure  11  is  an  exploded  view,  partly  in  section, 
of  yet  another  alternate  modular  hearing  aid 
system; 
Figure  12  is  an  assembled  side  view,  partially  in 
section,  of  the  system  of  Figure  1  1  ; 
Figure  13  is  a  top  plan  view  of  the  modular 
hearing  aid  system  of  Figure  5; 
Figure  14  is  an  assembled  side  view,  partially  in 
section,  of  the  modular  hearing  aid  system  of 
Figure  5  illustrating  a  threaded  wax  guard  which 
rotatably  engages  a  threaded  boring  in  the  stan- 
dard  housing; 
Figure  15  is  an  enlarged,  side  plan  view,  partly 
in  section  of  an  alternate  modular  hearing  aid 
system  in  accordance  with  the  present  inven- 
tion;  and 
Figure  16  is  an  enlarged,  side  plan  view,  also 
partly  in  section,  of  the  modular  hearing  aid 
system  of  Figure  15  illustrating  a  housing  lockin- 
gly  engaged  with  a  corresponding  ear  shell. 

DetailedOescription  of  the  Preferred  Embodi- 
m e n t  

While  this  invention  is  susceptible  of  embodi- 
5  ment  in  many  different  forms,  there  are  shown  in 

the  drawing  and  will  be  described  herein  in  detail 
specific  embodiments  thereof  with  the  understand- 
ing  that  the  present  disclosure  is  to  be  considered 
as  an  exemplification  of  the  principles  of  the  inven- 

10  tion  and  is  not  intended  to  limit  the  invention  to  the 
specific  embodiment  illustrated. 

A  two-part  modular  hearing  aid  system  10  in 
accordance  with  the  present  invention  is  illustrated 
in  Figure  1.  The  system  10  includes  an  outer 

75  custom  shell  12  and  an  inner  standard  housing  14. 
The  outer  shell  12  reproduces  and  is  in  accor- 

dance  with  the  shape  of  the  ear  canal  of  either  the 
right  ear  or  the  left  ear  of  the  individual  for  whom 
the  hearing  aid  is  created.  Hence,  a  separate  and 

20  distinct  shell  is  used  for  each  ear. 
The  process  of  creating  such  shells  is  well 

known.  One  type  of  compliant  material  useable  for 
such  shells  is  marketed  by  Esschem  Company 
under  the  trademark  of  AUDIFLEX. 

25  The  shell  12  includes  a  molded  vent  channel 
20.  The  vent  channel  20  is  molded  into  the  shell  12 
adjacent  an  interface  with  the  housing  14.  It  will  be 
understood  that  the  shell  12  could  be  molded  with- 
out  the  vent. 

30  The  shell  12  is  formed  with  an  external  or  a 
proximal  end  22a  and  an  internal  or  distal  ear  canal 
end  22b.  When  inserted,  the  distal  end  22b  is 
located  in  the  ear  canal  of  the  individual  using  the 
aid. 

35  The  shell  also  includes  an  interior  region  24 
which  has  a  shape  that  corresponds  to  the  exterior 
shape  of  the  housing  14.  An  annular  surface  or 
depression  26  is  formed  in  the  region  24.  This 
surface  is  part  of  the  housing  locking  means. 

40  The  housing  14,  has  a  selected,  elongated 
shape  with  a  bulbous  proximal  end  30  and  a  small- 
er  displaced  distal  end  32.  The  end  32  is  posi- 
tioned  adjacent  the  distal  end  22b  of  the  shell. 

The  housing  30  is  also  formed  with  an  external 
45  annular  locking  member  34.  The  surface  26  and 

the  locking  member  34  releasably  engage  one 
another  so  as  to  lock  the  housing  14  to  the  shell 
12.  It  will  be  understood  that  these  two  elements 
could  be  interchanged  without  departing  from  the 

so  spirit  and  scope  of  the  present  invention. 
The  housing  14  is  formed  with  an  internal  com- 

ponent  carrying  region  36,  illustrated  in  phantom  in 
Figure  1  .  The  proximal  end  30  is  closed  by  a  cover 
38.  A  top  surface  40  of  the  cover  38  carries  a 

55  volume  control  42a  and  a  battery  chamber  top  42b. 
As  noted  previously,  the  housing  14  is  shaped 

to  be  bilateral  and  usable  with  either  the  right  ear 
or  the  left  ear  of  an  individual.  This  provides  an 
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important  benefit  from  a  manufacturing  and  an  in- 
ventory  control  perspective. 

The  distal  end  32  of  the  housing  14  terminates 
in  a  removable  wax  guard  46.  The  wax  guard  46 
can  be  unscrewed  from  the  distal  end  32  or  can  be 
unsnapped  therefrom. 

Figure  2  illustrates  the  housing  14  being  in- 
serted  into  the  shell.  As  illustrated  in  Figure  2,  the 
shell  1  2  can  be  removably  locked  together  with  the 
housing  14  by  means  of  the  two-part  mechanism 
including  surface  26  and  annular  ring  34. 

Figure  3,  a  side  view  of  the  housing  14  illus- 
trates  the  discontinuous  nature  of  the  annular  lock- 
ing  member  34.  The  discontinuity  in  region  34a 
provides  an  interface  surface  along  which  the  vent 
channel  20  extends  as  illustrated  in  Figure  4. 

Figure  5  illustrates  an  alternate  modular  system 
10a  formed  of  a  custom  ear  shell  12a  and  a  stan- 
dard,  bilateral  housing  14a.  The  housing  14a  is 
removably  locked  to  the  compliant  shell  12a  by 
means  of  a  plurality  of  locking  protrusions  50a,  50b 
and  50c  carried  on  an  exterior  surface  of  the  hous- 
ing  14a  adjacent  distal  end  32a.  Each  member  of 
the  plurality  protrusions  50a,  50b  and  50c  is  re- 
ceived  in  a  depression  52a,  52b  and  52c  formed  on 
an  interior  surface  of  the  region  24a  of  the  shell 
12a. 

As  illustrated  in  Figure  6,  when  the  housing 
14a  is  inserted  into  the  region  24a,  the  protrusions 
50a,  50b  and  50c  slide  into  and  lock  against  de- 
pressions  52a,  52b  and  52c.  It  will  be  understood 
that  the  protrusions  50a,  50b  and  50c  could  be 
interchanged  with  the  depressions  52a,  52b  and 
52c  without  departing  from  the  spirit  and  scope  for 
the  present  invention. 

Figure  7  illustrates  the  relationship  of  the  pro- 
trusions  50a,  50b  and  50c  with  respect  to  the  outer 
circumference  of  the  housing  14a.  Figure  8  illus- 
trates  the  relationship  of  the  vent  channel  20  to  the 
two  adjacent  locking  depressions  52a  and  52c. 

As  illustrated  in  Figures  7  and  8,  the  locking 
protrusions  50a,  50b  and  50c  are  spaced  from  one 
another  around  the  housing  14a  on  the  order  of 
90°.  The  approximate  180°  spacing  between  the 
protrusions  50a  and  50c  provides  a  region  34b 
across  which  the  channel  20  can  pass. 

An  alternate  modular  hearing  aid  system  60  is 
illustrated  in  Figure  8.  The  system  60  includes  a 
custom  ear  shell  62  and  a  standardized  housing 
64.  The  shell  62  and  housing  64  are  removably 
latched  together  by  a  threaded  locking  means. 

The  locking  means  includes  a  threaded  boring 
66  formed  at  the  smaller  or  distal  end  64a  of  the 
housing  64.  It  also  includes  an  opening  68  formed 
at  the  smaller  distal  end  62a  of  the  shell  62. 

Finally,  the  locking  means  includes  a  wax 
guard  70  which  has  a  threaded  stem  72.  The  stem 
72  engages  threads  66.  Wax  guard  70  also  in- 

cludes  an  enlarged  retaining  member  74  which, 
when  the  system  60  is  assembled,  bears  against 
distal  end  surface  62b  of  the  shell  62  thereby 
locking  the  assembly  together. 

5  Figures  9  and  10  are  alternate  views  of  the 
system  60. 

Figures  11  and  12  illustrate  an  alternate  em- 
bodiment  60a  of  the  system  60.  The  system  60a 
includes  a  standard  housing  65a  which  carries  a 

w  threaded  member  80  extending  from  a  distal  end 
thereof.  A  ring  shaped  wax  guard  82  carries  an 
internal  threaded  boring  84  which  rotatably  en- 
gages  stem  80  so  as  to  lock  housing  65a  into  the 
corresponding  shell  62.  Guard  82  bears  against  the 

75  distal  end  of  the  shell  62. 
Figure  13  is  a  top  plan  view  of  system  10a  of 

Figure  5.  Figure  14  is  a  side  view  of  system  10a 
illustrating  threaded  wax  guard  46.  Guard  46  has  a 
threaded  stud  46a  which  rotatably  engages  boring 

20  33  of  the  housing  14a.  Figure  14  also  illustrates,  in 
phantom,  various  components  carried  in  the  inter- 
nal  region  36  of  housing  14a. 

It  will  be  understood  in  all  instances,  as  is 
standard,  that  an  audio  path  is  provided  from  the 

25  distal  end  of  each  of  the  above  described  standard 
housings  such  that  amplified  sound  is  injected  into 
the  user's  ear  canal.  In  this  regard,  the  above 
described  guards  also  include  audio  paths  so  as 
not  to  interfere  with  the  passage  of  sound  gen- 

30  erated  by  the  hearing  aid  and  intended  to  be 
injected  into  the  user's  ear  canal. 

Figure  15  illustrates  an  alternate  modular  sys- 
tem  90  having  a  standard  bilateral  housing  92  and 
a  custom  ear  shell  94.  The  housing  92  has  an 

35  enlarged  external  proximal  end  indicated  generally 
at  96a  and  a  smaller  distal  end  96b. 

The  proximal  end  96a  has  formed  thereon  a 
locking  annular  region  96c.  The  illustrated  annular 
region  96c  extends  continuously  about  the  proximal 

40  end  96a.  Alternately,  the  region  96c  can  extend 
partly  around  the  region  96a  or  can  be  formed  of  a 
plurality  of  spaced  apart  protruding  members  car- 
ried  on  the  region  96a. 

The  shell  94  is  formed  with  an  exterior  periph- 
45  eral  surface  94a  which  conforms  to  the  shape  of 

the  ear  of  the  intended  user  of  the  system  90.  The 
shell  94  also  includes  an  internal  region  94b. 

The  housing  94  can  be  inserted  into  the  region 
94b  as  illustrated  by  arrow  95.  The  internal  region 

50  94b  includes  an  annular  depression  94c  located 
adjacent  a  proximal  end  94d  of  the  shell  94.  The 
shell  94  also  includes  a  distal  end  94e. 

When  the  shell  94  is  inserted  into  the  user's 
ear,  the  distal  end  94e  extends  toward  the  auditory 

55  canal  and  the  ear  drum  of  the  user. 
When  the  housing  92  is  received  within  the 

shell  94,  the  external  locking  region  96c  slidably 
engages  the  retaining  region  94c  of  the  shell  there- 
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5.  A  system  as  in  claim  1  with  said  latching 
mechanism  (34)  carried  in  part  on  said  housing 
(14;14a;64)  displaced  from  said  distal  end  (32). 

5  6.  A  system  as  in  claim  1  including  a  vent  chan- 
nel  (20)  molded  into  said  shell  (12;12a;62)  ad- 
jacent  an  interface  (34a;34b)  with  said  housing 
(14;14a). 

10  7.  A  system  as  in  claim  1  with  said  latching 
mechanism  including  first  and  second  thread- 
ed  members  (66;70;80;82;46;33). 

8.  A  system  as  in  claim  7  with  said  first  threaded 
75  member  (80)  carried  on  said  housing  distal 

end  and  extendable  through  said  shell  distal 
end  opening  (84). 

9.  A  system  as  in  claim  8  with  said  second 
20  threaded  member  engagable  with  said  first 

member. 

10.  A  system  as  in  claim  1  with  said  latching 
mechanism  carried  adjacent  to  said  proximal 

25  end  (22a;94d;30;96a). 

by  removably  locking  the  housing  to  the  shell  as 
illustrated  in  Figure  16.  As  illustrated  in  Figure  16, 
when  the  housing  92  is  locked  to  the  shell  94,  the 
wax  guard  46  extends  from  the  shell  adjacent  to 
the  distal  end  94e. 

It  will  be  understood  that  the  previously  dis- 
cussed  modular  hearing  aid  system  could  utilize 
one  or  more  standard  rather  than  custom  ear 
shells.  The  standard  ear  shells  could  be  used  for 
testing  or  evaluation  if  desired. 

From  the  foregoing,  it  will  be  observed  that 
numerous  variations  and  modifications  may  be  ef- 
fected  without  departing  from  the  spirit  and  scope 
of  the  novel  concept  of  the  invention.  It  is  to  be 
understood  that  no  limitation  with  respect  to  the 
specific  apparatus  illustrated  herein  is  intended  or 
should  be  inferred.  It  is,  of  course,  intended  to 
cover  by  the  appended  claims  all  such  modifica- 
tions  as  fall  within  the  scope  of  the  claims. 

Claims 

1.  A  modular  hearing  aid  system  (10;10a;60a;90) 
usable  with  either  the  right  or  the  left  ear  of  an 
individual  comprising: 
a  shell  (12;12a;62;94)  with  a  proximal  end 
(22a;94d)  and  a  distal  end  (22b;94e)  insertable 
into  a  selected  one  of  the  ears,  said  shell 
defining  an  interior  region  (24;24a;94b),  said 
region  terminating  at  said  distal  end  at  an 
opening  therethrough; 
a  bilateral  housing  (14;14a;64;65a;92)  of  a  se- 
lected,  elongated  shape  defining  a  component 
receiving  region  (36)  therein  and  usable  with 
either  ear; 
said  housing  (1  4;1  4a;64;94)  having  a  proximal 
end  (30;96a)  and  a  distal  end  (32;32a;64a;96b) 
and  receivable  within  said  region  (36)  with  said 
distal  ends  (32;32a;64a)  located  adjacent  to 
one  another; 
a  latching  mechanism 
(26;34;50a;50b;50c;52a;52b;52c; 
66;70;74;80;82;94c;96c)  carried  in  part  on  said 
housing  (14;14a;64;94)  for  releasably  locking 
said  shell  (12;12a;62;94)  thereto. 

2.  A  system  as  in  claim  1  with  said  latching 
mechanism  (26;52a;52b;52c)  carried  in  part  on 
said  shell  (12;12a). 

3.  A  system  as  in  claim  2  with  said  latching 
mechanism  (26)  located  at  said  distal  end 
(22b). 

4.  A  system  as  in  claim  2  with  said  latching 
mechanism  (26;50a;50b;50c;66)  located  adja- 
cent  to  said  distal  end  (22b;32a;64a). 
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