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Cylinder  lock. 

CM 

CM 
CO 
ID 

CO 
O  

A  cylindrical  lock  comprises  a  plug  (  1  2)  rotatable  within  its 
bore  and  having  a  key  way  (  1  4)  for  reception  of  a  key  (2)  having 
a  shank  (4)  formed  with  a  longitudinally-extending  groove  (7) 
of  special  configuration,  and  a  line  of  pins  (20,  30)  carried 
by  the  plug  and  movable  transversely  along  a  line  eccentric 
thereto.  Each  of  the  pins  is  formed  with  a  notch  (23)  which  are 
all  alignable  when  the  pins  are  moved  to  their  unlocking 
positions  by  the  key.  The  plug  further  includes  an  elongated 
locking  pin  (44,  46)  normally  seated  within  axially-extending 
grooves  (28,  38,  40,  42)  of  the  plug  and  housing  (10)  such  as 
to  lock  the  plug  against  rotation  within  the  housing,  but  when 
all  the  notches  of  the  pin  are  axially  aligned  by  a  proper  key,  the 
locking  pin  unseats  from  the  axially-extending  groove  of  the 
housing  to  free  the  plug  for  rotation  within  the  housing. 

Q.  
I l l  

ACTORUM  AG 

A cylindrical lock comprises a plug (12) rotatable within its 
bore  and  having  a  keyway  (14)  for  reception  of  a  key  (2)  having 
a  shank  (4)  formed  with  a  longitudinally-extending  groove  (7) 
of  special  configuration,  and  a  line  of  pins  (20,  30)  carried 
by  the  plug  and  movable  transversely  along  a  line  eccentric 
thereto.  Each  of  the  pins  is  formed  with  a  notch  (23)  which  are 
all  alignable  when  the  pins  are  moved  to  their  unlocking 
positions  by  the  key.  The  plug  further  includes  an  elongated 
locking  pin  (44,  46)  normally  seated  within  axially-extending 
grooves  (28,  38, 40, 42)  of the  plug  and  housing  (10)  such  as 
to  lock  the  plug  against  rotation  within  the  housing,  but  when 
all  the  notches  of  the  pin  are  axially  aligned  by  a  proper  key,  the 
locking  pin  unseats  from  the  axially-extending  groove  of  the 
housing  to  free  the  plug  for  rotation  within  the  housing. 



.  - 1 -  
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  c y l i n d e r   l o c k s  

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

r o t a t a b l e   w i t h i n   t h e   h o u s i n g   when  a  p r o p e r   key   i s   i n s e r t e d  

in   t h e   k e y w a y   of  t h e   p l u g .  

C y l i n d e r   l o c k s   of   t h e   c o n v e n t i o n a l   p i n - t u m b l e r  

t y p e   h a v e   b e e n   known  f o r   a  l o n g   t i m e ,   and  many  v a r i a t i o n s  

and  i m p r o v e m e n t s   h a v e   b e e n   made .   One  of   t h e   known  v a r i a t i o n s  

i s   a d a p t e d   to  be  u s e d   w i t h   k e y s   h a v i n g   s h a n k s   f o r m e d   w i t h   o n e  

or   more   l o n g i t u d i n a l l y - e x t e n d i n g   g r o o v e s   of   s p e c i a l   c o n f i g u r -  

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

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

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

p l u g   and  h o u s i n g   when  t h e   p r o p e r   k e y   i s   u s e d .   In   t h i s   k n o w n  

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

t u m b l e r s ,   and  a r e   moved   by  t h e   key   in   t h e   r a d i a l   d i r e c t i o n  

in   or  o u t   of   r e c e s s e s   f o r m e d   in   t h e   h o u s i n g .   A  d i s a d v a n t a g e  

of   t h i s   known  c o n s t r u c t i o n   i s   t h a t   i t   a l s o   r e q u i r e s   t h e  

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

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   i s   to   p r o v i d e  

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

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

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

n u m b e r   of   a d d i t i o n a l   a d v a n t a g e s   o v e r   t h e   p r e v i o u s l y - k n o w n  

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

l o c k .  

A c c o r d i n g   to  a  b r o a d   a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n ,  

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



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

s a i d   b o r e   and  f o r m e d   w i t h   a  k e y w a y   f o r   r e c e i v i n g   a  key   t o  

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

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

t h e   r e s p e c t i v e   k e y ;   and  a  p l u r a l i t y   of  p i n s   c a r r i e d   by  s a i d  

p l u g   in   a  l i n e   e x t e n d i n g   a x i a l l y   t h e r e o f   and  e n g a g e a b l e   b y  

s a i d   key   s h a n k   s u c h   t h a t   t h e   p i n k s   a r e   moved  to  t h e i r   u n l o c k -  

i n g   p o s i t i o n s   by  t h e   l o n g i t u d i n a l l y - e x t e n d i n g   g r o o v e   of  a  

p r o p e r   k e y ;   c h a r a c t e r i z e d   in   t h a t   s a i d   p l u r a l i t y   of  p i n s  

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

t h e r e t o ;   e a c h   of   s a i d   p i n s   b e i n g   f o r m e d   w i t h   a  n o t c h   on  i t s  

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

a l o n g   a  l i n e   e x t e n d i n g   a x i a l l y   of   t h e   p l u g   when  t h e   p i n s   a r e  

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

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

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

end  to  t h e   o u t e r   f a c e s   of  s a i d   p i n s ;   t h e   i n n e r   f a c e   of  s a i d  

h o u s i n g   b e i n g   f o r m e d   w i t h   an  e l o n g a t e d   a x i a l l y - e x t e n d i n g  

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

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

s a i d   a x i a l l y - e x t e n d i n g   g r o o v e s   of   t h e   p l u g   and  h o u s i n g  

s u c h   as  to  l o c k   t h e   p l u g   a g a i n s t   r o t a t i o n   w i t h i n   t h e  

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

p i n s ,   when  a x i a l l y   a l i g n e d   by  a  p r o p e r   k e y ,   to  t h e r e b y  

u n s e a t   f r o m   s a i d   a x i a l l y - e x t e n d i n g   g r o o v e   of   t h e   h o u s i n g  

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



A  c y l i n d e r   l o c k   in  a c c o r d a n c e   w i t h   t h e   f o r e g o i n g  

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

a b o v e - m e n t i o n e d   p r e v i o u s l y   known  c y l i n d e r   l o c k s .   One  i m p o r t a n t  

a d v a n t a g e   i s   t h a t   i t   d o e s   n o t   r e q u i r e   s p r i n g s .   A l s o ,   w h e r e a s  

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

l o c k i n g   s t r e n g t h ,   on  t h e   n u m b e r   of   p i n s   n o t   moved  f l u s h   w i t h  

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

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

w h i c h   a p p l i e s   t h e   same  l o c k i n g   s t r e n g t h   f o r   i t s   c o m p l e t e   l e n g t h  

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

t h e   p r o p e r   k e y .   In  a d d i t i o n ,   in   b o t h   of   t h e   a b o v e   t y p e s   o f  

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

on  t h e   t r a n s v e r s e   s h e a r   s t r e n g t h   of   t h e   p i n s .   In  t h e   p r e s e n t  

i n v e n t i o n ,   h o w e v e r ,   t h e   f o r c e   a p p l i e d   to  t h e   e l o n g a t e d   l o c k i n g  

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

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

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

t h e   l o c k .  

F u r t h e r   f e a t u r e s   a n d  a d v a n t a g e s   of   t h e   i n v e n t i o n  

w i l l   be  a p p a r e n t   f rom  t h e   d e s c r i p t i o n   b e l o w .  

The  i n v e n t i o n   i s   h e r e i n   d e s c r i b e d ,   by  way  of   e x a m p l e  

o n l y ,   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n :  

F i g .   1  i s   an  end  e l e v a t i o n a l   v i e w   i l l u s t r a t i n g   o n e  

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

p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   of   t h e   l o c k  

of  F i g .   1 ;  



F i g .   3  i s   a  t h r e e - d i m e n s i o n a l   v i e w   i l l u s t r a t i n g  

t h e   s h a p e   of  a  k e y   to  be  u s e d   w i t h   t h e   l o c k   of  F i g .   1 ;  

F i g s .   4a  and   4b  a r e   t r a n s v e r s e   s e c t i o n a l   v i e w s  

a l o n g   l i n e s   I V - - I V   of   F i g .   2,  s h o w i n g   t h e   l o c k i n g   a n d  

u n l o c k i n g   p o s i t i o n s ,   r e s p e c t i v e l y ,   of   t he   l o c k i n g   p i n s ;  

F i g s .   5  and  6  a r e   s i d e   and  end  e l e v a t i o n a l   v i e w s ,  

r e s p e c t i v e l y ,   of   one   of   t h e   p l u r a l i t y   of  s l i d a b l e   p i n s ,  

F i g .   6a  i l l u s t r a t i n g   a  v a r i a t i o n ;  

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

r e s p e c t i v e l y ,   of   t h e   e l o n g a t e d   l o c k i n g   p i n ,   F i g .   8a  i l l u s -  

t r a t i n g   a  v a r i a t i o n ;  

F i g .   9  i s   a  t r a n s v e r s e   s e c t i o n a l   v i e w   i l l u s t r a t i n g  

a n o t h e r   c y l i n d e r   l o c k   c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n ;   a n d  

F i g s .   10,  11  and  12  a r e   s i d e   and  s e c t i o n a l   v i e w s ,  

r e s p e c t i v e l y ,   o f   a  key   f o r   u s e   w i t h   t h e   l o c k   of   F i g .   9 .  

The  l o c k   i l l u s t r a t e d   in   F i g s .   1  and  2  of   t h e  

d r a w i n g s   i s   i n t e n d e d   to  be  u s e d   w i t h   t h e   key   i l l u s t r a t e d   i n  

F i g .   3.  Such   a  k e y ,   t h e r e i n   d e s i g n a t e d   2,  i s   f o r m e d   w i t h   a  

s h a n k   4  of   r e c t a n g u l a r   s e c t i o n   so  t h a t   i t s   o p p o s e d   f a c e s  

5  and  6  a r e   f l a t .   E a c h   of   t h e   f a c e s   i s   f o r m e d   w i t h   a  

l o n g i t u d i n a l l y - e x t e n d e d   g r o o v e ,   as  shown  by  g r o o v e   7  f o r  

f a c e   5.  E a c h   o f   t h e s e   g r o o v e s   i s   of   a  s p e c i a l   i n d i v i d u a l  

c o n f i g u r a t i o n   f o r   e a c h   k e y ,   as  w i l l   be  more   p a r t i c u l a r l y  

d e s c r i b e d   b e l o w .   O n e   end  of   k e y   4  i s   f o r m e d   w i t h   an  e n l a r g e d  

h e a d   8  a d a p t e d   to  be   g r i p p e d   by  t h e   u s e r   when  m a n i p u l a t i n g  

t h e   k e y ;   and  t h e   o p p o s i t e   end  i s   f o r m e d   w i t h   a  V - s h a p e d  

n o t c h   9 .  



The  c y l i n d e r   l o c k   w i t h   w h i c h   key   2  i s   to  be  u s e d  

i n c l u d e s   a  h o u s i n g   10  f o r m e d   w i t h   a  c y l i n d r i c a l   b o r e  

r e c e i v i n g   a  c y l i n d r i c a l   p l u g   12.  P l u g   12  i s   in   t u r n   f o r m e d  

w i t h   a  k e y w a y   14  f o r   r e c e i v i n g   t h e   key   2  i l l u s t r a t e d   i n  

F i g .   3  w h i c h   k e y ,   w h e r e   a  p r o p e r   o n e ,   u n l o c k s   p l u g   12  t o  

be  r o t a t e d   w i t h i n   h o u s i n g   10  a l o n g   t h e   s h e a r   l i n e   1 6 .  

A  r o t a t a b l e   end  d i s c   18  p r o v i d e s   p r o t e c t i o n   a g a i n s t   d r i l l i n g .  

P l u g   12  r e c e i v e s   an  u p p e r   g r o u p   of  s i x   p i n s   20  o n  

one  s i d e   of  t h e   k e y w a y   14,  and  a  l o w e r   g r o u p   of   s i x   p i n s   3 0  

on  t h e   o p p o s i t e   s i d e   of  t h e   k e y w a y .   As  shown  p a r t i c u l a r l y  

in   F i g s .   5  and  6,  e a c h   of   t h e   p i n s   20  ( a n d   l i k e w i s e   e a c h   o f  

t h e   p i n s   30)  i s   of   T - c o n f i g u r a t i o n ,   i n c l u d i n g   a  c e n t e r   l e g  

21  and  a  c r o s s - l e g   22  a t   a  r i g h t - a n g l e   to  l e g   21.  The  o u t e r  

f a c e   of   t h e   c r o s s - l e g   22  i s   f o r m e d   w i t h   a  n o t c h   2 3 .  

The  s i x   p i n s   20  a r e   e a c h   d i s p o s e d   w i t h i n   s i x   s l o t s  

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

p l u g   12.  The  s i x   s l o t s   24  f o r   t h e   s i x   p i n s   20  a r e   s p a c e d  

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

p a r t i t i o n   w a l l s   25  j o i n e d   a t   t h e i r   i n n e r   e n d s   by  an  i n n e r  

w a l l   26  a l s o   f o r m e d   w i t h   s l o t s   27  to  d e f i n e   l e d g e s   f o r  

s u p p o r t i n g   t h e   p i n s   20  w i t h i n   t h e   s l o t s   2 4 .  

P l u g   12  i s   f u r t h e r   f o r m e d   w i t h   an  e l o n g a t e d   g r o o v e  

28  e x t e n d i n g   a x i a l l y   of  t h e   o u t e r   f a c e   of   t h e   p l u g .   G r o o v e  

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

end  i s   d e f i n e d   by  t h e   p a r t i t i o n   w a l l s   25  of   t h e   s l o t s   2 4  

r e c e i v i n g   t h e   p i n s   2 0 .  

The  c r o s s - b a r   22  of   e a c h   p i n   20  i s   d i s p o s e d   w i t h i n  

i t s   r e s p e c t i v e   s l o t   24,  w i t h   t h e   c e n t e r   l e g   21  of   t h e   p i n  



e x t e n d i n g   t h r o u g h   s l o t   27  of  t h e   s u p p o r t i n g   l e d g e   26  i n t o  

t h e   k e y w a y   14.  The  c e n t e r   l e g s   21  p r o j e c t i n g   i n t o   t h e   k e y w a y  

14  a r e   of   t h e   same  w i d t h   as  t h e   s p e c i a l l y - c o n f i g u r e d   g r o o v e  

7  f o r m e d   in   t h e   s h a n k   4  of   key   2.  T h u s ,   when  t h e   key   i s  

i n s e r t e d   w i t h i n   k e y w a y   14,  g r o o v e   7  of   t h e   key   c a u s e   t h e  

c e n t e r   l e g s   21  of   t h e   p i n s   20  to  s l i d e   them  t r a n s v e r s e l y  

a c r o s s   t h e   p l u g   12  to  p o s i t i o n s   a c c o r d i n g   to   t h e   s h a p e   o f  

t h e   g r o o v e .   As  i n d i c a t e d   e a r l i e r ,   g r o o v e   7  i s   f o r m e d   i n  

t h e   key   s h a n k   4  s u c h   t h a t ,   when  a  p r o p e r   k e y   i s   i n s e r t e d ,  

a l l   t h e   p i n s   20  a r e   s h i f t e d   to  l o c a t i o n s   w h e r e i n   t h e i r  

n o t c h e s   23  a r e   a l i g n e d   to  f o r m   a  s t r a i g h t   l i n e   u n d e r l y i n g  

t h e   c e n t e r   of  g r o o v e   28  e x t e n d i n g   a x i a l l y   of   t h e   p l u g .  

The  o t h e r   g r o u p   of   p i n s   30  a t   t h e   o p p o s i t e   s i d e  

of   t h e   k e y w a y   14  a r e   of   t h e   same  c o n s t r u c t i o n   as  t h e   p i n s  

20,  and  a r e   m o v a b l e   w i t h i n   s l o t s   c o r r e s p o n d i n g   to   s l o t s   2 4  

and   27  of   p i n s   20  b u t   f o r m e d   in  t h e   o p p o s i t e   s i d e   of   t h e  

k e y w a y   14.  They   a r e   t h u s   a l s o   p o s i t i o n a b l e   by  a  s p e c i a l l y -  

c o n f i g u r e d   g r o o v e ,   c o r r e s p o n d i n g   to  g r o o v e   7  in   key   2  b u t  

on  t h e   o p p o s i t e   f a c e   6  of   t h e   key   s h a n k   4,  s u c h   t h a t   t h e i r  

n o t c h e s ,   c o r r e s p o n d i n g   to  n o t c h e s   23  f o r   p i n s   20,   a r e  

a l i g n e d   in   a  s t r a i g h t   l i n e   u n d e r l y i n g   an  e l o n g a t e d   g r o o v e  

38  ( c o r r e s p o n d i n g   to  g r o o v e   28)  e x t e n d i n g   a x i a l l y   of   t h e  

p l u g   when  a  p r o p e r   key   i s   i n s e r t e d .  

The  i n n e r   f a c e   of   h o u s i n g   10  i s   f o r m e d   w i t h  

a x i a l l y - e x t e n d i n g   g r o o v e s   40  and  42  on  o p p o s i t e   s i d e s   o f  

k e y w a y   14  in   a l i g n m e n t   w i t h   g r o o v e s   28  and  38,  r e s p e c t i v e l y ,  

and  w i t h   t h e   l i n e   of   n o t c h e s   23  of   t h e   two  g r o u p s   of   p i n s   2 0  

and  30  when  s h i f t e d   by  t h e   p r o p e r   k e y .   E l o n g a t e d   l o c k i n g  



p i n s ,   44  and  46,  r e s p e c t i v e l y ,  a r e   d i s p o s e d   w i t h i n  

t h e s e   e l o n g a t e d   g r o o v e s   28  and  38.  P i n   44  i s   i l l u s t r a t e d  

in  F i g s .   7  and  8,  and  p i n   44  i s   of  i d e n t i c a l   c o n f i g u r a t i o n .  

T h u s ,   l o c k i n g   p i n   44  i s   of  a  l e n g t h   e q u a l   to  t h e   a x i a l  

l e n g t h   of  g r o o v e s   28  and  40  f o r m e d ,   r e s p e c t i v e l y , i n   t h e  

p l u g   and  in   t h e   i n n e r   f a c e   of  h o u s i n g   10.  The  u p p e r   a n d  

l o w e r   e d g e s   of  l o c k i n g   p i n   44  a r e   e a c h   of  V - s h a p e ,   c o r r e s -  

p o n d i n g   to  t h e   V - s h a p e   of  e l o n g a t e d   g r o o v e   40  in   h o u s i n g   10  

and  of  t h e   n o t c h e s   23  in  t h e   p i n s   2 0 .  

The  w i d t h   of  l o c k i n g   p i n   44  i s   s u c h   t h a t   w h e n e v e r  

i t s   l o w e r   edge   48  e n g a g e s   an  u n n o t c h e d   s u r f a c e   of   one  o f  

t h e   p i n s   20  i t s   o p p o s i t e   edge   47  p r o j e c t s   i n t o   t h e   e l o n g a t e d  

g r o o v e   40  f o r m e d   in   t h e   i n n e r   f a c e   of  t h e   h o u s i n g   10,  t h e r e b y  

p r e v e n t i n g   t h e   r o t a t i o n   of  p l u g   12  w i t h i n   t h e   h o u s i n g ;   b u t  

when  t h e   p i n s   20  a r e   a l i g n e d   so  t h a t   t h e i r   n o t c h e s   23  f o r m   a  

s t r a i g h t   l i n e ,   t h e   l o w e r   e d g e   48  of   t h e   e l o n g a t e d   p i n   s e a t s  

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

47  of   t h e   p i n   w i t h d r a w s   f r o m   t h e   e l o n g a t e d   g r o o v e   40  of   t h e  

h o u s i n g .   T h a t   i s   to  s a y ,   when  n o t c h e s   23  a r e   a l i g n e d ,  

l o c k i n g   p i n   44  d o e s   n o t   p r o j e c t   p a s t   t h e   s h e a r   l i n e   16  

b e t w e e n   p l u g   12  and  h o u s i n g   10,  t h e r e b y   p e r m i t t i n g   t h e   p l u g  

to  r o t a t e   w i t h i n   t h e   h o u s i n g .   The  l o w e r   e l o n g a t e d   l o c k i n g  

p i n   46  c o o p e r a t e s   w i t h   t h e   l o w e r   s e t   of   p i n s   30  and  h o u s i n g  

g r o o v e   42  in   t h e   same  m a n n e r .  

The  o p e r a t i o n   of   t h e   l o c k   i l l u s t r a t e d   in   F i g s .   1 

and  2  by  t h e   u s e   of   t h e   key  i l l u s t r a t e d   in   F i g .   3  w i l l   n o w  

be  a p p a r e n t .   T h u s ,   n o r m a l l y   t h e   u p p e r   s i x   l o c k i n g   p i n s   2 0  



and  t h e   l o w e r   s i x   l o c k i n g   p i n s   30  a r e   in   r a n d o m   p o s i t i o n s  

w i t h i n   t h e i r   s l o t s   ( e . g . ,   s l o t s   24  f o r   t h e   u p p e r   p i n s   2 0 )  

so  t h a t   t h e i r   n o t c h e s   ( n o t c h e s   23  f o r   p i n s   20)  a r e   n o t   i n  

a l i g n m e n t .   T h i s   i s   t h e   c o n d i t i o n   i l l u s t r a t e d   in   F i g .   4 a ,  

w h e r e i n   i t   w i l l   be  s e e n   t h a t   t h e   two  e l o n g a t e d   l o c k i n g   p i n s  

44  and  46  a r e   f o r c e d   to  be  s e a t e d   w i t h i n   t h e   e l o n g a t e d  

g r o o v e s   40  and  42  in   t h e   i n n e r f a c e   of   h o u s i n g   10,  t h e r e b y  

l o c k i n g   t h e   p l u g   12  a g a i n s t   r o t a t i o n   w i t h i n   t h e   h o u s i n g .  

When  t h e   p r o p e r   key   2  ( F i g .   3)  i s   i n s e r t e d ,   i t s  

g r o o v e   7  on  i t s   u p p e r   f a c e   5,  and  t h e   c o r r e s p o n d i n g   g r o o v e  

on  i t s   l o w e r   f a c e ,   r e c e i v e   t h e   c e n t e r   l e g s   21  of   t h e   p i n s  

20  and  30,  and  s h i f t   them  t r a n s v e r s e l y ,   a c c o r d i n g   to  t h e  

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

n o t c h e s   23  a r e   a l i g n e d   in   a  s t r a i g h t   l i n e .   When  b o t h   g r o u p s  

of   p i n s   20  and  30  a r e   t h u s   p o s i t i o n e d   by  t h e   p r o p e r   k e y ,   t h e  

two  e l o n g a t e d   l o c k i n g   p i n s   44  and  46  a r e   r e c e i v e d   w i t h i n   t h e  

a l i g n e d   n o t c h e s .   R o t a t i o n   o f   t h e   p l u g   12  by  t h e   key   2  c a u s e s  

t h e   e l o n g a t e d   l o c k i n g   p i n s   44  and  46  to  u n s e a t   f r o m   t h e i r  

r e s p e c t i v e   h o u s i n g   g r o o v e s   40  and   42,   t h e r e b y   p e r m i t t i n g   t h e  

p l u g   to   be  f r e e l y   r o t a t e d   w i t h i n   t h e   h o u s i n g .  

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

d i s c l o s e d   e m b o d i m e n t   may  be  m a d e .   T h u s ,   w h e r e a s   t h e   p i n s   2 0  

( a n d   a l s o   t h e   p i n s   30)  a r e   f o r m e d   w i t h   t h e i r   c r o s s - l e g s   2 2  

of   s q u a r e   s e c t i o n ,   as  shown  in   F i g s .   5  and  6,  i t   w i l l   b e  

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

c y l i n d r i c a l   s e c t i o n   as  shown  a t   22a  in   F i g .   6a.   In   a d d i t i o n ,  

w h e r e a s   t h e   o u t e r   e d g e s   47  and  48  of   t h e   e l o n g a t e d   l o c k i n g  



p i n s   44  and  46  a r e   of  V - s h a p e   as  shown  in   F i g s .   7  and  8 ,  

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

s h a p e   as  shown  by  e d g e s   47a ,   48a   of  p i n   44a   in   F i g .   8 a .  

In  s u c h   a  c a s e ,   t h e   e l o n g a t e d   g r o o v e s   40  and   42  f o r m e d   i n  

t h e   i n n e r   f a c e   of  h o u s i n g   10,  and  t h e   n o t c h e s   23  f o r m e d  

in   t h e   p i n s   20  and  30,  w o u l d   be  of   c o m p l e m e n t a r y   r o u n d e d   s h a p e .  

I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t   t h e   l o c k   c o u l d  

i n c l u d e   o n l y   one   g r o u p   of  p i n s ,   e . g . ,   g r o u p   20,  m o v a b l e   b y  

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

key   2,  or  t w o _ g r o u p s   c o o p e r a b l e   w i t h   t w o  k e y   s l o t s   on  o p p o s i t e  

s i d e s   of  t h e   key   b u t   of  d i f f e r e n t   c o n f i g u r a t i o n s .  

F i g s .   9 - 1 2   i l l u s t r a t e   a  s t i l l   f u r t h e r   v a r i a t i o n ,  

w h e r e i n   t h e   i n v e n t i o n   i s   e m b o d i e d   in   a  h y b r i d   l o c k ,   n a m e l y  

one  in   w h i c h   o n e - h a l f   i n c l u d e s   t h e   a b o v e - d e s c r i b e d   c o n -  

s t r u c t i o n ,   and  t h e   o t h e r   h a l f   i n c l u d e s   t h e   c o n s t r u c t i o n   o f  

a  c o n v e n t i o n a l   p i n - t u m b l e r   t y p e   l o c k .   S u c h   a  l o c k   i s   t o  

be  u s e d   w i t h   a  h y b r i d - t y p e   k e y ,   s u c h   as  i l l u s t r a t e d   i n  

F i g s .   1 0 - 1 2 ,   t h e r e i n   d e s i g n a t e d   102 .   T h u s ,   key   102  i n c l u d e s  

one  f a c e   105  ( F i g .   11)  f o r m e d  w i t h   a  s p e c i a l l y - c o n f i g u r e d  

l o n g i t u d i n a l l y - e x t e n d i n g   g r o o v e   107 ,   c o r r e s p o n d i n g   to   g r o o v e  

7  in   F i g .   3;  and  t h e   o t h e r   f a c e   106  ( F i g .   10)  i s   f o r m e d  w i t h  

a  p l u r a l i t y   of  b l i n d   b o r e s   109  of   d i f f e r e n t   d e p t h s ,   one   f o r  

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

m o v i n g   t h e   p i n   t u m b l e r s   to  t h e   s h e a r   l i n e   b e t w e e n   t h e   p l u g  

and  t h e   h o u s i n g   of   t h e   l o c k .   The  l o c k   i t s e l f ,  a s   shown  i n  

F i g .   9,  i n c l u d e s   a  h o u s i n g   110  r e c e i v i n g   a  c y l i n d r i c a l   p l u g  

112  f o r m e d   w i t h   a  k e y w a y   114  a d a p t e d   to   r e c e i v e   a  key   w h i c h ,  



i f   t h e   p r o p e r   one ,   w i l l   p e r m i t   t h e   p l u g   to  be  r o t a t e d  

w i t h i n   t h e   h o u s i n g   a l o n g   s h e a r   l i n e   116.   T h u s ,   t h e   u p p e r  

h a l f   of  p l u g   112  c a r r i e s   a  p l u r a l i t y   of   p i n s   120  e a c h   o f  

t h e   same  s t r u c t u r e   and  f o r m e d   w i t h   t h e   same  n o t c h   123,   a s  

p i n s   20  in  t h e   p r e v i o u s l y - d e s c r i b e d   e m b o d i m e n t ,   w h i c h  

n o t c h e s   123  a r e   c o o p e r a b l e   w i t h   an  e l o n g a t e d   l o c k i n g   p i n  

144,   c o r r e s p o n d i n g   to  p i n   44  in   t h e   a b o v e - d e s c r i b e d   e m b o d i -  

m e n t .   The  l o w e r   h a l f   of  p l u g   112  i s   f o r m e d   w i t h   c o n v e n t i o n a l  

p i n   t u m b l e r s ,   t h e r e i n   d e s i g n a t e d   150,   e a c h   c o n s t i t u t e d   o f  

two  s e g m e n t s   151 ,   152 ,   u r g e d   by  a  s p r i n g   153  s u c h   t h a t ,  

n o r m a l l y ,   s e g m e n t s   152  p r o j e c t   w i t h i n   t h e   s h e a r   l i n e   1 1 6  

b e t w e e n   t h e   p l u g   112  and  t h e   h o u s i n g   110,   t h e r e b y   b l o c k i n g  

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

I t   w i l l   t h u s   be  s e e n   t h a t   b o t h   g r o u p s   o f   p i n s ,  

n a m e l y   t h e   s l i d a b l e   p i n s   120  a c t i n g   on  t h e   e l o n g a t e d   l o c k i n g  

p i n   144  and  t h e   p i n   t u m b l e r s   150 ,   b l o c k   t h e   r o t a t i o n   of   t h e  

p l u g   112  w i t h i n   t h e   h o u s i n g   110.   H o w e v e r ,   when  t h e   p r o p e r  

key   102  i s   i n s e r t e d ,   g r o o v e   107  f o r m e d   on  one  f a c e   105  o f  

t h e   key   moves   t h e   u p p e r   p i n s   120  to  a l i g n   t h e i r   n o t c h e s   1 2 3  

s u c h   as  to  r e c e i v e   t h e   e l o n g a t e d   l o c k i n g   p i n   144  and  t o  

p e r m i t   i t   to  be  r e t r a c t e d   to  t h e   s h e a r   l i n e   116  b e t w e e n  

p l u g   112  and  h o u s i n g   110;   and  t h e   b l i n d   b o r e s   109  f o r m e d  

on  t h e   o p p o s i t e   f a c e   106  of   t h e   key   move  t h e   p i n   t u m b l e r s  

150  s u c h   as  to  b r i n g   t h e   a b u t t i n g   s u r f a c e s   b e t w e e n   t h e i r  

two  s e g m e n t s   151,   152  to  t h e   s h e a r   l i n e   116 .   The  p l u g   1 1 2  

i s   t h u s   f r e e   to  r o t a t e   w i t h i n   t h e   h o u s i n g   1 1 0 .  



1.  A  c y l i n d e r   l o c k   i n c l u d i n g   a  h o u s i n g   f o r m e d  

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

s a i d   b o r e   and  f o r m e d   w i t h   a  k e y w a y   f o r   r e c e i v i n g   a  key   t o  

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

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

t h e   r e s p e c t i v e   k e y ;   and   a  p l u r a l i t y   of  p i n s   c a r r i e d   by  s a i d  

p l u g   i n   a  l i n e   e x t e n d i n g   a x i a l l y   t h e r e o f   and  e n g a g e a b l e   b y  

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

p o s i t i o n s   by  t h e   l o n g i t u d i n a l l y - e x t e n d i n g   g r o o v e   of   a  p r o p e r  

k e y ;   c h a r a c t e r i z e d   in   t h a t   s a i d   p l u r a l i t y   of   p i n s   a r e   m o v a b l e  

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

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

t h e   n o t c h e s   of   a l l   t h e   p i n s   b e i n g   a l i g n a b l e   a l o n g   a  l i n e  

e x t e n d i n g   a x i a l l y   of   t h e   p l u g   when   t h e   p i n s   a r e   moved   t o  

t h e i r   u n l o c k i n g   p o s i t i o n s   by  s a i d   k e y ;   t h e   o u t e r   f a c e   o f   s a i d  

p l u g   b e i n g   f o r m e d   w i t h   an  e l o n g a t e d   g r o o v e   e x t e n d i n g   a x i a l l y  

of  t h e   p l u g   and  b e i n g   o p e n   a t   i t s   i n n e r   e n d - t o   t h e   o u t e r  

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

w i t h   an  e l o n g a t e d   a x i a l l y - e x t e n d i n g   g r o o v e   a l i g n a b l e   w i t h   t h a t  

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

p i n   n o r m a l l y   s e a t e d   w i t h i n   s a i d   a x i a l l y - e x t e n d i n g   g r o o v e s   o f  

t h e   p l u g   and  h o u s i n g   s u c h   as  to   l o c k   t h e   p l u g   a g a i n s t   r o t a t i o n  

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

t h e   p i n s ,   when  a x i a l l y   a l i g n e d   by  a  p r o p e r   k e y ,   to  t h e r e b y  

u n s e a t   f r o m   s a i d   a x i a l l y - e x t e n d i n g  g r o o v e   o f   t h e   h o u s i n g   a n d  

to  f r e e   t h e   p l u g   f o r   r o t a t i o n   w i t h i n   t h e   h o u s i n g .  



2.  The  l o c k   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   e a c h  

of   s a i d   p l u r a l i t y   of   p i n s   i s   of   T - c o n f i g u r a t i o n ,   i n c l u d i n g  

a  f i r s t   l e g   e x t e n d i n g   i n t o   s a i d   k e y w a y   so  as  to  be  e n g a g e -  

a b l e   by  s a i d   key   g r o o v e ,   and  a  s e c o n d   l e g   a t   a  r i g h t   a n g l e  

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

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

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

3.  The  l o c k   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 e c o n d   l e g   of   e a c h   o f   t h e   p l u r a l i t y   of   p i n s   i s   of  r e c t a n g u l a r  

s e c t i o n .  

4.  The  l o c k   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   end  of   s a i d   k e y   i s   f o r m e d   w i t h   a  V - s h a p e d   n o t c h .  

5.  The  l o c k   a c c o r d i n g   to  C l a i m   1 ,  

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

e d g e s   of   V - s h a p e ;   t h e   a x i a l l y - e x t e n d i n g   g r o o v e   on  t h e   i n n e r  

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

f a c e s   o f   t h e   p l u r a l i t y   of   p i n s ,   b e i n g   of   c o m p l e m e n t a r y   V - s h a p e .  

6.  The  l o c k   a c c o r d i n g   to  C l a i m   1 ,  

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

r o u n d e d   e d g e s ;   t h e   a x i a l l y - e x t e n d i n g   g r o o v e   on  t h e   i n n e r  

f a c e   of   t h e   h o u s i n g ,   and  t h e   n o t c h e s   on  t h e   o u t e r   f a c e s   o f  

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

7.  The  l o c k   a c c o r d i n g   to  C l a i m   1 ,  

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

i n c l u d e   a  l i n e   of   s a i d   p i n s ,   an  e l o n g a t e d   a x i a l l y - e x t e n d i n g  

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

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



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

w i t h   a  key   h a v i n g   a  s h a n k   f o r m e d   w i t h   a  s a i d   s p e c i a l l y -  

c o n f i g u r e d   l o n g i t u d i n a l l y - e x t e n d i n g   g r o o v e   on  b o t h   of   i t s  

o p p o s e d   f a c e s .  

8.  A  l o c k   a c c o r d i n g   to  C l a i m   1 ,  

w h e r e i n   o n l y   one  s i d e   of  s a i d   p l u g   i n c l u d e s   a  l i n e   of   s a i d  

p i n s ,   an  e l o n g a t e d   a x i a l l y - e x t e n d i n g   g r o o v e   f o r m e d   in   t h e  

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

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

9.  The  l o c k   a c c o r d i n g   to  C l a i m   8,  w h e r e i n   t h e  

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

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

s h a n k   f o r m e d   w i t h   s a i d   s p e c i a l l y - c o n f i g u r e d   l o n g i t u d i n a l l y -  

e x t e n d i n g   g r o o v e   on  one  of  i t s   f a c e s ,   and  w i t h   c o n v e n t i o n a l  

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