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In  a  compact  design  relay,  in  which  gaps  between  a  base 
member  (2)  and  a  case  member  (3)  covering  the  base 
member  and  between  the  base  member  (2)  and  terminal  pins 
(1)  mounted  on  the  base  member  are  sealed  by  filing  the 
gaps  with  an  adhesive  (4)  which  is  thermally  hardened 
thereafter,  a  small  air  vent  hole  (5)  is  formed  in  part  of  the 
case  member  (3)  and/or  base  member  (2)  free  from  the 
adhesive  (4)  and  is  sealed  with  a  further adhesive  (8)  after the 
thermal  hardening  treatment  of  the  first-mentioned 
adhesive  (4). 



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

d e s i g n   r e l a y s   and ,   more  p a r t i c u l a l y ,   to  c o m p a c t   d e s i g n  

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

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

is  m a n u f a c t u r e d   by  c o v e r i n g   a  b a s e   member   p r o v i d e d   w i t h  

n e c e s s a r y   t e r m i n a l   p i n s   w i t h   a  c a s e   open   a t   t he   b o t t o m  

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

b a s e   in  e n g a g e m e n t   w i t h   the   open   end  of  t he   c o v e r   a n d  

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

h a r d e n e d .   Wi th   t h i s   c o n s t r u c t i o n ,   h o w e v e r ,   at   t he   t i m e  

of  t he   t h e r m a l   t r e a t m e n t   of  t he   r e s i n   a d h e s i v e   the   a i r  

p r e s s u r e   in  t he   i n t e r i o r   of  t he   c a s e   is  so  i n c r e a s e d  

t h a t   t he   i n s i d e   a i r   l e a k s   to  t h e   o u t s i d e   t h r o u g h   t h e  

a d h e s i v e   b e f o r e   t h e   a d h e s i v e   is  c o m p l e t e l y   h a r d e n e d ,  

r e s u l t i n q   in  s u c h   d i s a d v a n t a g e s   t h a t   v e r y   s m a l l   a i r  

p a s s a g e s   may  be  f o r m e d   in  t he   a d h e s i v e   m a t e r i a l   and  t h a t  

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

t r e a t m e n t   t h e r e o f   is  f i l l e d   in  t h e   i n t e r i o r   of  the   c a s e .  

An  o b j e c t   of  the   i n v e n t i o n   is  to  r emove   t h e  

d r a w b a c k s   d i s c u s s e d   a b o v e .  

To  a c h i e v e   the   a b o v e   o b j e c t ,   a c c o r d i n g   to  t h e  

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

w h i c h   a  gap  b e t w e e n   a  b a s e   member  p r o v i d e d   w i t h   t e r m i n a l  

p i n s   and  a  c a s e   c o v e r i n q   the   b a s e   is  s e a l e d   by  f i l l i n q  



t he   qap  w i t h   an  a d h e s i v e   and  t h e r m a l l y   h a r d e n i n g   t h e  

a d h e s i v e ,   and  in  w h i c h   a  v e n t   h o l e   is  f o r m e d   in  a  p o r -  

t i o n   of  t h e   c a s e   a n d / o r   t he   b a s e   f r e e   f rom  t h e   a d h e s i v e  

and  is  s e a l e d   w i t h   a  f u r t h e r   a d h e s i v e   a f t e r   t h e   t h e r m a l  

t r e a t m e n t   of  t he   f i r s t - m e n t i o n e d   a d h e s i v e .  

F i g .   1  is  a  s e c t i o n a l   v iew  s h o w i n q   an  e x a m p l e  

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

F i q .   2  is  a  p e r s p e c t i v e   v iew  s h o w i n g   an  e m b o -  

d i m e n t   of  t he   i n v e n t i o n .  

F i g .   3  is  a  s e c t i o n a l   v iew  of  t h e   e m b o d i m e n t  

of  F i q .   2 .  

F i q .   4  is  a  p e r s p e c t i v e   v iew  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 he   i n v e n t i o n .  

F i g .   5  is  a  s e c t i o n a l   view  of  t h e   e m b o d i m e n t  

of  F i g .   4 .  

F i g .   6  is  a  p e r s p e c t i v e   v iew  s h o w i n g   a  f u r t h e r  

e m b o d i m e n t   of  t he   i n v e n t i o n .  

F i g .   7  is  a  s e c t i o n a l   v iew  of  t h e   e m b o d i m e n t  

of  F i g .   6 .  

F i g .   8  is  a  p e r s p e c t i v e   view  s h o w i n g   a  s t i l l  

f u r t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n .  

F i g .   9  is  a  s e c t i o n a l   view  of  t he   e m b o d i m e n t  

of  F i g .   8 .  

For   t he   b e t t e r   u n d e r s t a n d i n g   of  t he   i n v e n t i o n ,  

an  e x a m p l e   of  t he   c o n v e n t i o n a l   c o m p a c t   d e s i q n   r e l a y ,  

shown  in  F i q .   1,  w i l l   f i r s t   be  d e s c r i b e d .   T h i s   c o m p a c t  

d e s i g n   r e l a y   is  m a n u f a c t u r e d   by  c o v e r i n g   a  b a s e   member   2 



p r o v i d e d   w i t h   t e r m i n a l   p i n s   1  w i t h   a  c a s e   3  open   a t   t h e  

b o t t o m   and  s e a l i n g   t h e   a s s e m b l y   w i t h   a  r e s i n   a d h e s i v e   4 

w h i c h   is  a p p l i e d   to  p o r t i o n s   of  t he   b a s e   in  e n g a g e m e n t  

w i t h   t he   open   end  of  t he   c o v e r   and  t h o s e   r e c e i v i n g   t h e  

t e r m i n a l   p i n s   and  t h e n   t h e r m a l l y   h a r d e n e d .   In  t h i s  

c a s e ,   t he   a d h e s i v e   4  may  e x t e n d   o v e r   t h e   w h i l e   a r e a   o f  

t h e   l o w e r   end  o p e n i n g   of  t he   c a s e   4  and  t h i s   c o n s t r u c t i o n  

h a s   t he   d r a w b a c k s   as  d i s c u s s e d   p r e v i o u s l y .  

F i g s .   2  and  3  show  a  p r e f e r r e d   e m b o d i m e n t   i n  

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

r e l a y   as  d i s c l o s e d   in  t he   U n i t e d   S t a t e s   P a t e n t   No.  4 , 2 2 7 , 1 6 2  

a s s i g n e d   to  t h e   same  a s s i g n e e   of  t h i s   i n v e n t i o n .  

In  t h i s   p r e f e r r e d   e m b o d i m e n t   a  b a s e   2  has  a  

p o r t i o n   6  w h i c h   e x p a n d s   o u t w a r d l y   d o w n w a r d l y   and  e x t e n d s  

a l o n g   t he   l o n g i t u d i n a l   c e n t e r   a x i s   of  t h e   b a s e   2.  A  s m a l l  

h o l   5  is  f o r m e d   in  a  r e c e s s   7  p r o v i d e d   a t   a  g i v e n   p o r t i o n  

of  t he   e x p a n d e d   b a s e   p o r t i o n   6  and  a  p l u r a l i t y   of  t e r m i n a l  

p i n s   1  a r e   a r r a n g e d   p a r a l l e l l y   a l o n g   t h e   o p p o s i t e   s i d e s  

of  t he   e x p a n d e d   p o r t i o n   6.  In  t h i s   e m b o d i m e n t   t h e  

i n f l a t e d   a i r   due  to  the   i n n e r   p r e s s u r e   p r o d u c e d   w h e n  

t h e r m a l l y   h a r d e n i n g   t he   a d h e s i v e   4  f i l i n g   t he   gap  b e t w e e n  

t h e   c a s e   3  and  b a s e   2  and  a l s o   g a s e s   p r o d u c e d   f rom  t h e  

a d h e s i v e   a t   t h i s   t i m e   may  be  e x h a u s t e d   t h r o u g h   the   h o l e  

5  to  t he   o u t s i d e ,   so  t h a t   t h e r e   is  no  p o s s i b i l i t y   of  t h e  

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

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

A f t e r   t he   h a r d e n i n g   of  the   a d h e s i v e   4,  t h e   s m a l l   h o l e   5 



is  s e a l e d   w i t h   a  s m a l l   q u a n t i t y   of  a d h e s i v e   8  in  t h e   l a s t  

s t e p .   At  t h i s   t i m e ,   o n l y   a  v e r y   s m a l l   q u a n t i t y   of  a d h e s i v e  

8  is  r e q u i r e d   f o r   s e a l i n g   t he   s m a l l   h o l e   5,  so  t h a t   t h e r e  

is   no  p o s s i b i l i t y   of  i n c r e a s i n g   t h e   i n t e r n a l   p r e s s u r e ,  

and  t h e   r e l i a b i l i t y   of  s e a l i n g   can   be  i n c r e a s e d .   W i t h  

t h i s   c o n s t r u c t i o n   w i t h   t he   b a s e   2  h a v i n g   s u c h   an  e x p a n d e d  

p o r t i o n   6,  t he   m o l d i n g   can  be  p r o v i d e d   o v e r   a  r e d u c e d  

a r e a ,   and  t h e   q u a n t i t y   of  t h e   n e c e s s a r y   r e s i n   can  b e  

r e d u c e d .   F u r t h e r ,   when  t h e   r e l a y   is  m o u n t e d   on  a  p r i n t e d  

- c i r c u i t   b o a r d   P  f o r   u s e ,   i m p r o v e d   v e n t i l a t i o n   can  b e  

o b t a i n e d   s i n c e   a  gap  is  f o r m e d   b e t w e e n   t h e   p o r t i o n   o f  

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

t h e   s u r f a c e   p o r t i o n   of  t he   p r i n t e d - c i r c u i t   b o a r d .  

F u r t h e r ,   s i n c e   t he   e x p a n d e d   p o r t i o n   6  is  p r o v i d e d   on  t h e  

u n d e r s i d e   of  t he   b a s e ,   t he   s m a l l   h o l e   5  f o r   s e a l i n g   c a n  

be  p r o v i d e d   in  t he   e x p a n d e d   p o r t i o n   6  w i t h o u t   s a c r i f i c e  

in  a p p e a r a n c e   in  use   at   a l l .   F u r t h e r ,   i f   t he   i n t e r i o r  

of  t he   e x p a n d e d   p o r t i o n   6  of  t he   b a s e   2  is  u t i l i z e d   f o r  

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

r e l a y   f r o m   t he   p r i n t e d - c i r c u i t   b o a r d   in  t he   m o u n t e d   s t a t e  

can   be  r e d u c e d   to  o b t a i n   a  more  c o m p a c t   c o n s t r u c t i o n   a s  

a  w h o l e .  

W h i l e   in  t he   i l l u s t r a t e d   e m b o d i m e n t   a  r e c e s s   7 

is   f o r m e d   so  t h a t   a d h e s i v e   may  s p r e a d   o v e r   t he   p o r t i o n  

of  t he   r e c e s s   7  a r o u n d   the   s m a l l   h o l e   5,  i t   is  o n l y  

n e c e s s a r y   f o r   t he   a d h e s i v e   to  c l o s e   t h e   s m a l l   h o l e   5 

w h i c h   is  v e r y   s m a l l ,   and  i t   is  no t   n e c e s s a r y   to  f i l l   t h e  



e n t i r e   r e c e s s   7  w i t h   t he   a d h e s i v e .   F u r t h e r ,   w h i l e   i n  

t h e   a b o v e   e m b o d i m e n t   t he   s m a l l   h o l e   5  is  p r o v i d e d   a t   t h e  

c e n t e r   of  t he   e x p a n d e d   p o r t i o n   6  of  t he   b a s e   2  in  t h e  

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

s m a l l   h o l e   5  is  by  no  means   l i m i t a t i v e .  

F u r t h e r ,   t he   r e c e s s   f o r   r e c e i v i n g   the   a d h e s i v e  

is   no t   a l w a y s   n e c e s s a r y .   For   e x a m p l e ,   as  shown  in  F i g s .  

4  and  5,  a  r i d g e   9  p r o v i d e d   on  t he   e x p a n d e d   p o r t i o n   6  t o  

s u r r o u n d   t h e   s m a l l   h a l l  5   may  p r e v e n t   the   a d h e s i v e   8 

f rom  s p r e a d i n g   w i d e l y   o v e r   t he   s u r f a c e   of  the   e x p a n d e d  

p o r t i o n   6  in  c a s e   an  e x c e s s i v e   q u a n t i t y   of  a d h e s i v e   i s  

a p p l i e d   to  t h e   h o l e   5.  In  t h i s   c a s e ,   h o w e v e r ,   s i n c e  

o n l y   t h e   l o w e r   s u r f a c e   of  t he   r i d g e   9  comes  i n t o   a b u t -  

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

b o a r d   when  t h e   r e l a y   is  m o u n t e d   on  the   b o a r d   in  u s e ,  

i t   is  p r e f e r a b l e   to  p o v i d e d   a n o t h e r   r i d g e   10  w h i c h   i s  

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

r i d g e   9  in  o r d e r   to  a s s u r e   t he   s t e a d y   m o u n t i n q   of  t h e  

r e l a y .  

F u r t h e r ,   w h i l e   in  t he   a b o v e   e m b o d i m e n t   t h e  

b a s e   2  is  p r o v i d e d   w i t h   t he   e x p a n d e d   p o r t i o n   6,  i t   i s  

a l s o   p o s s i b l e   to  make  t he   l o w e r   s u r f a c e   of  the   b a s e   2 

f l a t ,   as  shown  in  F i g s .   6  and  7,  w i t h   g r o o v e s   11  f o r m e d  

in  t he   t e r m i n a l   p i n   m o u n t i n g   p o r t i o n s   of  t he   ba se   2  s o  

t h a t   t he   t e r m i n a l   p i n s   1  a r e   m o u n t e d   in  t h e s e   g r o o v e s   11  

and  t he   g r o o v e s   11  a re   f i l l e d   w i t h   t he   a d h e s i v e   4 ,  

p r o v i d e d   t h a t   t h e r e   is  no  p r o b l e m   in  v e n t i l a t i o n   of  t h e  



u n d e r s i d e   of  t he   r e l a y .   In  t h i s   c a s e ,   t h e   s m a l l   h o l e   5 

may  be  p r o v i d e d   in  any  s u i t a b l e   p o r t i o n   o t h e r   t h a n   t h e  

q r o o v e s .   The  r i d g e   9  s u r r o u n d i n g   t h e   s m a l l   h o l e   5  a n d  

t h e   r i d g e   10  f o r   t he   p u r p o s e   of  s t e a d i n e s s   may  be  p r o v i d e d  

a l s o   in  t h i s   e m b o d i m e n t   in  t he   same  m a n n e r   as  in  t h e  

e m b o d i m e n t   of  F i g s .   4  and  5.  H o w e v e r ,   s u c h   a  s i n g l e  

b a r - l i k e   r i d g e   12  may  be  s u b s t i t u t e d   f o r   t h e   s u r r o u n d i n g  

r i d g e   10,  as  shown  in  F i q .   6 .  

F u r t h e r ,   in  t he   c a s e   t h e r e   is  no  p r o b l e m   w i t h  

r e s p e c t   to  t he   h e a t   d i s s i p a t i o n   or  t h e   w h o l e   h e i g h t   o f  

t h e   r e l a y   when  i t   is  m o u n t e d   on  a  b o a r d ,   s u c h   an  e m b o d i -  

men t   as  shown  in  F i g s .   8  and  9  may  be  u t i l i z e d .   In  t h i s  

e m b o d i m e n t ,   no  g r o o v e s   a re   no t   p r o v i d e d   in  t h e   b a s e   2 

and  t h e   a d h e s i v e   4  is  a p p l i e d   to  w h o l e   t h e   b o t t o m   s u r f a c e . s  

of  t he   b a s e   2  e x c e p t   f o r   the   a r e a s   s u r r o u n d e d   by  t h e  

r i d g e   9  s u r r o u n d i n g   t h e   s m a l l   h o l e   5  and  t h e   r i d g e   10 

f o r   t h e   p u r p o s e   of  s t e a d i n e s s .   In  t h i s   e m b o d i m e n t ,   t h e  

a d h e s i v e   is  u n a v o i d a b l y   i n c r e a s e d   in  i t s   q u a n t i t y .  

H o w e v e r ,   t h e   i n c r e a s e   in  t he   q u a n t i t y   of  a d h e s i v e   may  b e  

c o n s i d e r a b l y   r e d u c e d   by  w i d e n i n g   t he   a r e a s   s u r r o u n d e d  

by  t h e   r i d g e s   9  and  1 0 .  

F u r t h e r ,   f r om  the   s t a n d p o i n t   of  t he   f u n c t i o n  

of  t he   s m a l l   h o l e   5  a l o n e ,   t he   s m a l l   h o l e   5  may  be  p r o -  

v i d e d   in  t he   c a s e   3  or  to  p e n e t r a t e   b o t h   t he   c a s e   3  a n d  

b a s e   2.  From  t he   s t a n d p o i n t   of  a p p e a r a n c e ,   h o w e v e r e ,   i t  

is   of  c o u r s e   b e t t e r   to  p r o v i d e   t he   s m a l l   h o l e   5  in  t h e  

u n d e r s i d e   of  t he   b a s e   2 .  



1.  A  c o m p a c t   d e s i g n   r e l a y   c o m p r i s i n g :  

a  b a s e   member   (2)  p r o v i d e d   w i t h   a  r e l a y   m e c h a -  

n i s m   and  t e r m i n a l   p i n s   (1)  c o n n e c t e d   to  s a i d   r e l a y  

m e c h a n i s m ;  

a  c a s e   member   (3)  c o v e r i n g   s a i d   b a s e   m e m b e r ;  

a  f i r s t   a d h e s i v e   (4)  a p p l i e d   to  gaps   f o r m e d  

b e t w e e n   s a i d   b a s e   member   and  s a i d   c a s e   member  and  b e t w e e n  

s a i d   b a s e   member  and  s a i d   t e r m i n a l   p i n s   and  t h e r m a l l y  

h a r d e n e d   so  as  to  a i r - t r i g h t l y   s e a l   s a i d   g a p s ;  

a  s m a l l   a i r   v e n t   h o l e   (5)  f o r m e d   in  at   l e a s t  

one  of  a  p a r t   of  s a i d   c a s e   m e m b e r   and  a  p a r t   of  s a i d   b a s e  

member   f r e e   f rom  s a i d   f i r s t   a d h e s i v e ;   a n d  

a  s e c o n d   a d h e s i v e   (8)  a p p l i e d   to  s a i d   s m a l l   a i r  

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

a d h e s i v e .  

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

w h e r e i n   s a i d   b a s e   member   (2)  has  a  p o r t i o n   (6)  w h i c h  

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

l o n g i t u d i n a l   c e n t e r   a x i s   of  s a i d   b a s e   member  s a i d   t e r m i n a l  

p i n s   (1)  b e i n g   m o u n t e d   at   p o r t i o n s   of  s a i d   b a s e   m e m b e r  

a l o n g   the   o p p o s i t e   s i d e s   of  s a i d   e x p a n d e d   p o r t i o n   so  t h a t  

a  gap  may  be  p r o v i d e d   b e t w e e n   the   t e r m i n a l   p i n   m o u n t i n g  

p o r t i o n s   of  s a i d   b a s e   member  and  a  r e l a y   m o u n t i n g   m e m b e r  

(P)  when  the   r e l a y   is  m o u n t e d   f o r   use   on  s a i d   r e l a y  

m o u n t i n g   m e m b e r .  

3.  A  c o m p a c t   d e s i g n   r e l a y   a c c o r d i n g   to  c l a i m   2 ,  



w h e r e i n   s a i d   s m a l l   a i r   v e n t   h o l e   (5)  i s   f o r m e d   in  a  

p o r t i o n   of  s a i d   e x p a n d e d   b a s e   p o r t i o n   ( 6 ) .  

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

o r   3,  w h e r e i n   s a i d   b a s e   member  (2)  is   p r o v i d e d   w i t h  

g r o o v e s   (11)   c o m m u n i c a t i n g   w i t h   s a i d   g a p s ,   and  s a i d  

g r o o v e s   a r e   f i l l e d   w i t h   s a i d   f i r s t   a d h e s i v e ( 4 ) .  

5.  A  c o m p a c t   d e s i g n   r e l a y   a c c o r d i n g   to  c l a i m   4 ,  

w h e r e i n   s i a d   b a s e   member   (2)  is  p r o v i d e d   w i t h   a  r e c e s s e d  

p o r t i o n   (7)  and  s a i d   s m a l l   a i r   v e n t   h o l e   (5)  is  f o r m e d  

w i t h i n   s a i d   r e c e s s e d   p o r t i o n .  

6.  A  c o m p a c t   d e s i g n   r e l a y   a c c o r d i n g   to  c l a i m   4 ,  

w h e r e i n   s a i d   b a s e   member   (2)  is  p r o v i d e d   w i t h   a  f i r s t  

r i d g e   (9)  s u r r o u n d i n g   s a i d   s m a l l   a i r   v e n t   h o l e   ( 5 ) .  

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

w h e r e i n   s a i d   b a s e   member   (2)  is  p r o v i d e d   w i t h   a  s e c o n d  

r i d g e   (10 ,   12)  f o r   s t a b i l i z i n g   t h e   m o u n t i n g   s t a t e   of  s a i d  

r e l a y   on  a  r e l a y   m o u n t i n g   member  (P)  in  u s e ,   in  c o o p e r a -  

t i o n   w i t h   s a i d   f i r s t   r i d g e   ( 9 ) .  
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