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@  A  dog  for  a  detection  switch  such  as  a  limit  switch  or 
the  like  in  which  a  slotted  groove  part  (8)  opening  onto  a 
slotted  groove  (7)  communicating  with  a  through  hole  (6) 
through  which  a  screw  stud  (5)  is  inserted  is  formed  with  a 
hexagonal  counterbored  hole  (9)  and  a  bolt  hole  (10)  per- 
pendicularly  crossing  the  slotted  groove  (7)  on  one  side  of 
the  outer  periphery  of  the  slotted  groove  part  (8),  and  with 
a  hexagonal  counterbored  hole  (11)  and  a  bolt  hole  (12) 
corresponding  symmetrically  to  the  holes  (9)  and  (10),  on 
the  other  side  of  the  outer  periphery  of  the  groove  portion 
(8),  thereby  enabling  the  insertion  or  engagement  of  a  bolt 
with  a  hexagonal  hole  (13)  or  a  hexagonal  nut  (14)  from 
either  counterbored  hole  (9)  or  (11),  and  the  tightening 
thereof. 
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T e c h n i c a l   F i e l d :  

T h i s   i n v e n t i o n   r e l a t e s   to   a  dog  f o r   a  d e t e c t o r  

s w i t c h ,   f o r   e x a m p l e ,   a  l i m i t   s w i t c h ,   w h i c h   i s   u s e d  

to   d e t e c t   a  p o s i t i o n   to  w h i c h   a  m a c h i n e   i s   m o v e d .  

B a c k g r o u n d   A r t :  

A  c o n v e n t i o n a l   dog  of  t h i s   k i n d ,   w h i c h   i s   s h o w n  

in  F i g s .   1 - 3 ,   i s   made  of  s t e e l .   The  dog  has   in   i t s  

c e n t r a l   p o r t i o n   a  t h r o u g h   b o r e   b,  t h r o u g h   w h i c h   a  

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

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

p r o v i d e d   w i t h   a  s l i t   c  e x t e n d i n g   in   t h e   same  d i r e c -  

t i o n   as  t h e   t h r o u g h   b o r e   b  and  h a v i n g   p o r t i o n s  

e x t e n d i n g   a b o v e   and  b e l o w   t h e   t h r o u g h   b o r e   b .  

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

l o w e r   p o r t i o n   of  t h e   s l i t   c  e x t e n d s   to   be  o p e n e d  

d o w n w a r d ,   i s   p r o v i d e d   a t   one   s i d e   of  an  o u t e r   c i r -  

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

e  and  a  b o l t - i n s e r t i n g   b o r e   f ,   w h i c h   e x t e n d   a t   r i g h t  

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

e a c h   o t h e r .   The  o t h e r   s i d e   of  t h e   o u t e r   c i r c u m -  

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

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

b o r e  f .   When  a  h e x a g o n a l   b o r e - c a r r y i n g   b o l t   h  i s  



i n s e r t e d   i n t o   t h e   s p o t - f a c e d   b o r e   e  to   be  t i g h t e n e d  

by  t u r n i n g   a  h e x a g o n a l   r o d   s p a n n e r   S,  t h e   s l i t  

p o r t i o n   d  i s   b e n t ,   t i g h t e n i n g   on  t h e   s c r e w   s t u d   a  

i n s e r t e d   in   t h e   t h r o u g h   b o r e   b  and  c a u s i n g   t h e   d o g  

i  to   be  f i x e d   t h e r e t o .  

The  o p e r a t i o n   f o r   m a k i n g   t h e   t h r e a d e d   b o r e   g  

in   t h e   c o n v e n t i o n a l   dog  c o n s t r u c t e d   as  d e s c r i b e d  

a b o v e   i s   s t a r t e d   a t   a  p r e d e t e r m i n e d   p o r t i o n   of   a  

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

T h e r e f o r e ,   an  e d g e d   t o o l   u s e d   shows   a  m a r k e d   t e n d -  

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

i n i t i a l   s t a g e   of  t h e   b o r e - m a k i n g   o p e r a t i o n .  

to be made 
C o n s e q u e n t l y ,   t h e   b o r e   c a n n o t   be  c e n t e r e d ,   and  i s  

d i f f i c u l t   to   make .   S i n c e   t h e   b o r e   m u s t   be  m a d e  

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

S e t t i n g   and   r e g u l a t i n g   s u c h   a  d o g  

i s   o f t e n   done   in   a  n a r r o w   p l a c e   b e t w e e n   t h e   m a c h i n e  
v a r i o u s   o t h e r  

and  m a c h i n e s   In  a  dog  of  a  c o n v e n t i o n a l  

c o n s t r u c t i o n ,   t h e   h e x a g o n a l   r o d   s p a n n e r   S  can  b e  

f i t t e d   i n t o   o n l y   one  s i d e   t h e r e o f ,   i . e .   t h e   s i d e  

i n   w h i c h   t h e   s p o t - f a c e d   b o r e   e  i s   p r o v i d e d .   T h i s  

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

S .  

T h e r e f o r e ,   i t   i s   an  o b j e c t   of   t h e   p r e s e n t  

i n v e n t i o n   to   p r o v i d e   in   v i e w   of  t h e   a b o v e - m e n t i o n e d  



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

s i d e   and  m a n u f a c t u r e d   v e r y   s i m p l y ,   e l i m i n a t i n g   t h e  

d r a w b a c k s   e n c o u n t e r e d   in   a  c o n v e n t i o n a l   dog  of  t h i s  

k i n d .  

D i s c l o s u r e   of  I n v e n t i o n :  

The  dog  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   i s  

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

s u r f a c e   of   a  s  l t  s e c t i o n   8  t h e r e o f   w i t h   h e x a g o n a l  

s p o t - f a c e d   b o r e s   9,  11  and  b o l t - i n s e r t i n g   b o r e s   1 0 ,  

12,  w h i c h   e x t e n d   a t   r i g h t   a n g l e s   to   a  s l i t   7,  a n d  

w h i c h   c o m m u n i c a t e   w i t h   e a c h   o t h e r ,   in   s u c h   a  m a n n e r  

t h a t   t h e   b o r e s   9,  11  and  t h e   b o r e s   10,  12  a r e  

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

e i t h e r   a  h e x a g o n a l   b o r e - c a r r y i n g   b o l t   13  or   a  

h e x a g o n a l   n u t   14  can  be  i n s e r t e d   or  f i t t e d   i n t o  

e i t h e r   t h e   s p o t - f a c e d   b o r e   9  or  t h e   s p o t - f a c e d   b o r e  

11,  and  t h e   dog  can   be  t i g h t e n e d   f rom  e i t h e r   of  t w o  

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

a d j u s t i n g   t h e   dog  to   be  d o n e   e a s i l y   in   a  n a r r o w  

s p a c e ,   and  t h e   e f f i c i e n c y   of  t h e   o p e r a t i o n   to   b e  

i m p r o v e d .  

U n l i k e   a  c o n v e n t i o n a l   dog ,   t h e   dog  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   d o e s   n o t   r e q u i r e   a  

t h r e a d e d   b o r e ,   w h i c h   i s   d i f f i c u l t   to   make  in   a  

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



T h i s   e n a b l e s   t h e   dog  to   be  m a n u f a c t u r e d   s i m p l y ,  

and   t h e   c o s t   of  m a n u f a c t u r i n g   t h e   same  to   b e  

r e d u c e d .  

B r i e f   D e s c r i p t i o n   of   D r a w i n g s :  

F i g s .   1-3  a r e   a  l e f t   s i d e   e l e v a t i o n   v i e w ,   a  

f r o n t   e l e v a t i o n   v i e w   p a r t i a l l y   in   s e c t i o n ,   and  a  

r i g h t   s i d e   e l e v a t i o n   v i e w   p a r t i a l l y   in   s e c t i o n ,   o f  

a  c o n v e n t i o n a l   d o g ;  

F i g s .   4-6  a r e   a  l e f t   s i d e   e l e v a t i o n   v i e w ,   a  

f r o n t   e l e v a t i o n   v i e w   p a r t i a l l y   in   s e c t i o n ,   and  a  

r i g h t   s i d e   e l e v a t i o n   v i e w   p a r t i a l l y   in   s e c t i o n ,   o f  

an  e x a m p l e   of  a  dog  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 ,   F i g .   6  a l s o   i l l u s t r a t e s   a  l i m i t   s w i t c h   r e l a -  

t i v e   to   t h e   dog ;   a n d  

F i g s .   7  and  8  a r e   a  f r o n t   e l e v a t i o n   v i e w  

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

v i e w   of   a n o t h e r   e x a m p l e   of  a  dog  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 ,   F i g .   8  a l s o   i l l u s t r a t e s   a  l i m i t  

s w i t c h   r e l a t i v e   to   t h e   d o g .  

B e s t   Mode  f o r   C a r r y i n g   Out  t h e   I n v e n t i o n :  

An  e x a m p l e   of   a  dog  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   a p p l i e d   to  a  l i m i t   s w i t c h   w i l l   be  d e -  

s c r i b e d   w i t h   r e f e r e n c e   to   F i g s .   4 - 6 .   R e f e r e n c e  

n u m e r a l   1  d e n o t e s   a  l i m i t   s w i t c h ,   2  a  r o l l e r   f o r  

t h e   l i m i t   s w i t c h ,   3  a  c a s i n g ,   and  4  a  dog  body   f o r  



t h e   l i m i t   s w i t c h   1.  A  p r i n c i p a l   p o r t i o n   4a  of   t h e  

dog  body   4  i s   m a d e ,   f o r   e x a m p l e ,   of  a  s y n t h e t i c  

r e s i n   so  as  to   m a n u f a c t u r e   t h e   dog  e a s i l y   and  r e d u c e  

t h e   w e i g h t   t h e r e o f .   An  o u t e r   c i r c u m f e r e n t i a l   s u r -  

f a c e   of  t h e   p r i n c i p a l   p o r t i o n   4a  i s   p l a t e d ,   f o r  

e x a m p l e ,   w i t h   h a r d   c h r o m i u m   4b  to   p r e v e n t   t h e   p o r -  

t i o n   of  t h e   o u t e r   s u r f a c e   of  t h e   dog  w h i c h   c o n t a c t s  

t h e   r o l l e r   2  f o r   t h e   l i m i t   s w i t c h   1  f rom  b e i n g   w o r n  

and  t h e   o u t e r   s u r f a c e   of   t h e   dog  f r o m   b e i n g   d a m a g e d  

by  s p a r k s   d u r i n g   c u t t i n g   and  w e l d i n g   o p e r a t i o n s .  

When  t h e   p r i n c i p a l   p o r t i o n   4a  c o n s i s t i n g   of   a  

s y n t h e t i c   r e s i n   i s   p l a t e d   in   s u c h   a  m a n n e r ,   a  

m e t a l   f i l m   i s   f o r m e d   on  i t s   o u t e r   c i r c u m f e r e n t i a l  

s u r f a c e ,   so  t h a t   s u c h   a  dog  can  be  u s e d   n o t   o n l y  

f o r   a  l i m i t   s w i t c h   b u t   a l s o   f o r   a  p r o x i m i t y   s w i t c h  

or   a  n o n - c o n t a c t - c a r r y i n g   s w i t c h .  

The  dog  i s   p r o v i d e d   a t   i t s   c e n t r a l   p o r t i o n  

w i t h   a  t h r o u g h   b o r e   6  e x t e n d i n g   in   t h e   a x i a l   d i r e c -  

t i o n   t h e r e o f   and  f o r m e d   to   e n a b l e   a  s c r e w   s t u d   5 

to  be  i n s e r t e d   t h e r e t h r o u g h ,   and   a  s l i t   7  e x t e n d i n g  

in  t h e   same  d i r e c t i o n   as  t h e   t h r o u g h   b o r e   6  a n d  

c o n s i s t i n g   of  p o r t i o n s   e x t e n d i n g   a b o v e   and  b e l o w  

t h e   t h r o u g h   b o r e   6.  A  s l i t   -carrying section  8,  in   w h i c h   t h e  

s l i t   7  e x t e n d s   o p e n i n g   d o w n w a r d ,   i s   p r o v i d e d   a t  

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



w i t h   b o l t - t i g h t e n i n g   and   i n s e r t i n g   h e x a g o n a l   s p o t -  

f a c e d   b o r e s   9,  11  and  b o l t   i n s e r t i n g   b o r e s   10,  1 2 ,  

w h i c h   b o r e s   9,  11  and  10,   12  e x t e n d   a t   r i g h t   a n g l e s  

t o   t h e   s l i t   7  and  c o m m u n i c a t e   w i t h   e a c h   o t h e r .  
s y m m e t r i c a l l y  

The  b o r e s   9,  11  and  10,   12  a r e   p r o v i d e d   o p p o s i n g  

e a c h   o t h e r .   N a m e l y ,   one  s i d e   of  t h e   o u t e r   c i r c u m -  
- c a r r y i n g  

f e r e n t i a l   s u r f a c e   of   t h e   s l i t  s e c t i o n   8  i s   p r o v i d e d  

w i t h   a  b o l t   t i g h t e n i n g   and  i n s e r t i n g   h e x a g o n a l  

s p o t - f a c e d   b o r e   9  and  a  b o l t - i n s e r t i n g   b o r e   10  c o m -  

m u n i c a t i n g   w i t h   t h e   b o r e   9,  so  t h a t   t h e s e   b o r e s   9 ,  

10  e x t e n d   a t   r i g h t   a n g l e s   to   t h e   s l i t   7;  t h e   o t h e r  

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

of   t h e   s l i t - c a r r y i n g   s e c t i o n   8  i s   p r o v i d e d   w i t h   a  

b o l t   t i g h t e n i n g   and  i n s e r t i n g   h e x a g o n a l   s p o t - f a c e d  

b o r e   11  and  a  b o l t - i n s e r t i n g   b o r e   12  c o m m u n i c a t i n g  

w i t h   e a c h   o t h e r   and  p o s i t i o n e d   in   s y m m e t r i c   o p p o s i -  

t i o n   to   and  s h a p e d   i d e n t i c a l l y   w i t h   t h e   b o r e s   9 ,  

10,   r e s p e c t i v e l y .   R e f e r r i n g   to   t h e   d r a w i n g s ,  

r e f e r e n c e   n u m e r a l   13  d e n o t e s   a  h e x a g o n a l   b o r e -  

c a r r y i n g   b o l t   i n s e r t e d   i n t o   one  s p o t - f a c e d   b o r e   9 ,  

and  14  a  h e x a g o n a l   n u t   i n s e r t e d   i n t o   t h e   o t h e r  

s p o t - f a c e d   b o r e   11  to   be  s c r e w e d   to   t h e   b o l t   1 3 .  

F i g s .   7  and  8  i l l u s t r a t e   a n o t h e r   e x a m p l e   o f  

t h e   p r e s e n t   i n v e n t i o n ,   i . e .   a  d i s c   t y p e   dog  f o r m e d  

by  u t i l i z i n g   t h e   t e c h n i q u e 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 .   As  i s   c l e a r   f rom  t h e s e   d r a w i n g s ,  

t h e   t e c h n i q u e 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  be  a p p l i e d   to   v a r i o u s   s h a p e s   of  d o g s .  

I n d u s t r i a l   A p p l i c a b i l i t y :  

A  m e t h o d   of  t i g h t e n i n g   a  dog  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   w i l l   be  d e s c r i b e d .   F i r s t ,   t h e  

dog  body   4  i s   f i t t e d   a r o u n d   t h e   s c r e w   s t u d   5,  a n d  

t h e   h e x a g o n a l   b o r e - c a r r y i n g   b o l t   13  i s   i n s e r t e d  

i n t o   e i t h e r   of  t h e   h e x a g o n a l   s p o t - f a c e d   b o r e   9,  1 1  

w i t h   t h e   h e x a g o n a l   n u t   14  i n s e r t e d   i n t o   t h e   o t h e r  

h e x a g o n a l   s p o t - f a c e d  b o r e   11  or   9.  When  t h e  

b o l t   13  i s   t u r n e d   by  t h e   h e x a g o n a l   r o d   s p a n n e r   1 5  

i n t o   t h e   n u t   14  f i t t e d   in   t h e   b o r e   11  or  9,  t h e  

slit-carrying section  8  i s   b e n t   g r a d u a l l y   to   t i g h t e n   t h e  

s c r e w   s t u d   5.  C o n s e q u e n t l y ,   t h e   dog  body   4  i s  

f i x e d   to  t h e   s c r e w   s t u d   5 .  



1.  A  dog  h a v i n g   t h e r e i n   a  t h r o u g h   b o r e   6  e x t e n d i n g  

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

5  to   be  i n s e r t e d   t h e r e t h r o u g h   and  a  s l i t   7  c o m m u n i -  

c a t i n g   w i t h   s a i d   t h r o u g h   b o r e   6;  and  i n c l u d i n g   a  

s l i t - c a r r y i n g   s e c t i o n   8,  h e x a g o n a l   s p o t - f a c e d   b o r e s  

9,  11  and  b o l t - i n s e r t i n g   b o r e s   10,   12  f o r m e d   i n  

b o t h   s i d e   p o r t i o n s   o f   an  o u t e r   c i r c u m f e r e n t i a l   s u r -  

f a c e   of  s a i d   s l i t - c a r r y i n g   s e c t i o n   8  so  as  t o  

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

s l i t   7  and  so  as  to   be  s y m m e t r i c a l l y   o p p o s e d   t o  

e a c h   o t h e r ,   a  h e x a g o n a l   b o r e - c a r r y i n g   b o l t   13  

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

b o r e s   9,  11 ,   and  a  h e x a g o n a l   n u t  1 4  f i t t e d   i n t o   t h e  

o t h e r   h e x a g o n a l   s p o t - f a c e d   b o r e   11  o r   9,  s a i d   b o l t  

13  b e i n g   t u r n e d   i n t o   s a i d   n u t   14,   w h e r e b y   s a i d   d o g  

can   be  t i g h t e n e d   f r o m   e i t h e r   of  two  o p p o s i t e  

d i r e c t i o n s .  

2.  A  dog  a c c o r d i n g   to   C l a i m   1,  w h e r e i n   t h e   b o d y  

of  s a i d   dog  i s   made  of   a  s y n t h e t i c   r e s i n ,   s a i d   d o g  

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

3.  A  dog  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   o u t e r  

c i r c u m f e r e n t i a l   s u r f a c e   of   s a i d   dog  body   i s   p l a t e d  

w i t h   h a r d   c h r o m i u m   4 b .  
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