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©  Cylinder  locks. 

Cylinder  locks  (1A,  1B)  for  use  in  the  locking  of  doors  (2) 
on  opposite  sides  of  a  vehicle,  each  have  a  single  barrel  (15; 
30)  which  carries  tumblers  (16;  31)  that  abut  internal 
shoulders  (23)  of  the  lock  casing  (7)  to  obstruct  turning  of  the 
barrel  (15;  30)  in  an  unlocking  sense  (different  for  the  two 
locks)  until  the  tumblers  (16;  31)  are  withdrawn  into  the 
barrel  (15;  30)  by  initial  turning  of  an  inserted  key  (5).  The 
barrel  (15;  30)  in  each  case  is  free  to  turn  in  the  opposite, 
locking,  sense  without  any  obstruction,  turning  in  both 
senses  being  opposed  resiliently  by  a  coiled  spring  (24;  40) 
that  embraces  a  spindle  (10)  of  the  barrel  (15;  30)  externally 
of  the  casing  (7).  The  tumblers  (16)  of  one  lock  (1A)  are 
spaced  by  a  bush  (18)  forwardly  within  their  barrel  (15)  as 
compared  with  the  tumblers  (31)  of the  other  lock  (1 B)  so  that 
different  sets  (A,  B)  of  the  cuts  (38)  of  the  common  key  (5) 
engage  the  tumblers  (16,  31)  of  the  two  locks  (1A,  1B). 



T h i s   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   k i n d   i n  

w h i c h   one  or   more   t u m b l e r s   c a r r i e d   by  t h e   s i n g l e   b a r r e l  

of  t h e   l o c k   a c t   to   o b s t r u c t   r o t a t i o n   of  t h e   b a r r e l   in   o n e  

u n l o c k i n g ,   d i r e c t i o n   o n l y   u n t i l   a  key   i n s e r t e d   i n t o   t h e  

l o c k   e n g a g e s   w i t h   t h e   one  or   more   t u m b l e r s   to   d i s p l a c e  

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

of  t h e   key   r e l a t i v e   to   t h e   b a r r e l   in   t h e   s a i d   o n e  

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

f r e e   f rom  o b s t r u c t i o n  t o   i t s   r o t a t i o n   in   t h e   o p p o s i t e ,  

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

d i s p l a c e m e n t   of  t h e - o n e   or  more   t u m b l e r s ,   and  a  s p r i n g  

d e v i c e   i s   o p e r a t i v e   to   r e t a i n   t h e   b a r r e l   r e s i l i e n t l y   i n  

t h e   k e y - i n s e r t i o n   p o s i t i o n .  

A  l o c k   of  t h e   a b o v e - s p e c i f i e d   k i n d   i s   d e s c r i b e d   in   F r e n c h  

P a t e n t   P u b l i c a t i o n   No  2 , 0 6 7 , 3 4 0 .   More  e s p e c i a l l y   t h e r e  

i s   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 u r e s   8  to   11  of   F r e n c h  

P a t e n t   P u b l i c a t i o n   No  2 , 0 6 7 , 3 4 0   a  form  of  s u c h   l o c k   i n  

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

by  a  b o l t   or   b a r   t h a t   i s   h e l d   e n g a g e d   b e t w e e n   t h e   b a r r e l  

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

t u m b l e r s   w i t h i n   t h e   b a r r e l .   The  t u m b l e r s   m a i n t a i n  



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

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

d e g r e e s   r e l a t i v e   to   t h e   b a r r e l   to   a l i g n   n o t c h e s   in   t h e  

t u m b l e r s   w i t h   t h e   b a r   so  as  to   e n a b l e   i t   to   be  r e c e i v e d  

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

b a r r e l   i s   h o w e v e r   f r e e   t o   t u r n   w i t h   t h e   key   in   t h e  

r e v e r s e   d i r e c t i o n   f rom  t h e   p o s i t i o n   of  key   i n s e r t i o n ,   t h e  

b a r   in   t h i s   c a s e   m o v i n g   w i t h   t h e   b a r r e l   away  f rom  t h e  

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

t h e   b a r r e l   and  t h e   l o c k   c a s i n g .   The  r a d i a l   d i m e n s i o n   o f  

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

i n   t h i s   d i r e c t i o n   away  f rom  t h e   k e y - i n s e r t i o n   p o s i t i o n  

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

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

e n s u r e s   t h a t   t h e   r e t u r n   r o t a t i o n   o f   t h e   key   e n g a g e d  

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

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

t h e   b a r r e l   in   t h e i r   r e t u r n   to   t h e   k e y - i n s e r t i o n   p o s i t i o n .  

A  s p r i n g - b i a s e d   b a l l   a c t s   b e t w e e n   t h e   b a r r e l   and  t h e  

l o c k - c a s i n g   to   l a t c h   or  i n d e x   t h e   b a r r e l   in  t h i s   p o s i t i o n  

o n c e   r e t u r n e d   t o   i t .  

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

t h e   known  form  of  l o c k   i s   s i g n i f i c a n t l y   i n c r e a s e d   by  t h e  

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

b a r r e l   in   t h e   k e y - i n s e r t i o n   p o s i t i o n ,   and  to   make  s p e c i a l  

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

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

d u r i n g   l o c k i n g .   More  e s p e c i a l l y   in   t h e   l a t t e r   r e s p e c t ,  

t h e   s p e c i a l l y - p r o v i d e d   r e c e s s e s   in   t h e   t u m b l e r s   and  t h e  

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

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

r e q u i r e   to   be  of  c l o s e   t o l e r a n c e   in   any  p r a c t i c a l  

r e a l i s a t i o n   of  t h e   known  l o c k .   F u r t h e r m o r e ,   t h e r e   i s   n o  

o b v i o u s  w a y   in   w h i c h   t h e   p r i n c i p l e   of  t h e   known  l o c k   c a n  



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

s u c h   as  f o r   e x a m p l e   as  known  f rom  UK  P a t e n t   S p e c i f i c a t i o n  

No  1 , 0 3 0 , 9 2 1 ;   in   t h e s e   l a t t e r   t u m b l e r   m e c h a n i s m s   t h e  

t u m b l e r s   h a v e   a rms   t h a t   p r o j e c t   f rom  t h e   b a r r e l   t o  

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

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

t h e   b a r r e l .  

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   a  

fo rm  of  l o c k   of   t h e   k i n d   s p e c i f i e d   w h i c h   i s   of   s i m p l i f i e d  

c o n s t r u c t i o n   as  c o m p a r e d   w i t h   t h e   l o c k   known  f rom  F r e n c h  

P a t e n t   P u b l i c a t i o n   No  2 , 0 6 7 , 3 4 0   and  w h i c h   i s   of   m o r e  

g e n e r a l   a p p l i c a t i o n .  

A c c o r d i n g   t o   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   of  t h e   a b o v e - s p e c i f i e d   k i n d   c h a r a c t e r i s e d  

in   t h a t   t h e   s p r i n g   d e v i c e   e x e r t s   a  r e s i l i e n t   b i a s   on  t h e  

b a r r e l   t h r o u g h o u t   t u r n i n g   of   the.   b a r r e l   w i t h   t h e   key   i n  

t h e   l o c k i n g   d i r e c t i o n   f rom  t h e   p o s i t i o n   of  key   i n s e r t i o n ,  

and  t h a t   t h e   r e s i l i e n t   b i a s   u r g e s   t h e   b a r r e l   to   r e t u r n  

p o s i t i v e l y   to   t h e   k e y - i n s e r t i o n   p o s i t i o n   w i t h   t h e  

r e t u r n i n g   key  f rom  t h a t   d i r e c t i o n .  

Wi th   t h e   l o c k   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   t h e  

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

t h e   k e y - i n s e r t i o n   p o s i t i o n   so  as  to   a v o i d   t h e   n e c e s s i t y  

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

i t s e l f   as  p r o v i d e d   i n   t h e   e a r l i e r ,   known  l o c k ,   f o r  

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

key   i s   b e i n g   r e t u r n e d   f rom  t h e   l o c k i n g   d i r e c t i o n .   S i n c e  

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

u s e d , i t   can   be  r e a d i l y   a p p l i e d   more   g e n e r a l l y   t h a n   t h a t  

i n v o l v e d   in  t h e   e a r l i e r ,   known  l o c k .  



The  s p r i n g   d e v i c e   may  s i m p l y   be  a  c o i l e d   s p r i n g   t h a t   a c t s  

on  t h e   b a r r e l   t o   u r g e   i t   to   r e t u r n   to   t h e   p o s i t i o n   o f  

k e y - i n s e r t i o n   f o r   e i t h e r   d i r e c t i o n   of  r o t a t i o n .   In  t h i s  

r e s p e c t   t h e   s p r i n g   d e v i c e   may  by  i t s e l f   p r o v i d e   a d e q u a t e  

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

so  by  u t i l i z i n g   t h i s   one  d e v i c e   i t   i s   p o s s i b l e   to   e f f e c t  

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

known  fo rm  of  l o c k .   M o r e o v e r   i t   i s   r e a d i l y   p o s s i b l e   t o  

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

m e c h a n i s m   of  t h e   l o c k   and  t h e r e b y   s i m p l i f y   a s s e m b l y .  

The  c y l i n d e r   l o c k   of   t h e   p r e s e n t   i n v e n t i o n   i s   of   e s p e c i a l  

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

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

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

in   t h e   p r o v i s i o n   of   p a i r s   of  m o t o r - v e h i c l e   d o o r - l o c k s  

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

w h i c h   a r e   o p e r a b l e   by  t h e   same  key   to   u n l o c k   r e s p e c t i v e  

d o o r s ,   o n e  b y   t u r n i n g   in   t h e   c l o c k w i s e   s e n s e   and  t h e  

o t h e r   by  k e y - t u r n i n g   in   t h e   c o u n t e r - c l o c k w i s e   s e n s e   s o  

t h a t   u n l o c k i n g   on  e i t h e r   s i d e   of  t h e   v e h i c l e   i s   a l w a y s ,  

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

An  e a r l i e r   fo rm  of  l o c k   s u i t a b l e   f o r   t h i s   p u r p o s e   i s  

d e s c r i b e d   i n   UK  P a t e n t   S p e c i f i c a t i o n   No  2 , 0 4 5 , 8 5 4 ,   b u t  

t h i s   e a r l i e r   l o c k ,   w h i c h   u t i l i z e s   two  s e t s   of   t u m b l e r s  

c a r r i e d   by  two  i n t e r c o u p l e d   b a r r e l s ,   t e n d s   t o   b e  

g e n e r a l l y   l o n g e r   t h a n   can  be  c o n v e n i e n t l y   a c c o m m o d a t e d   i n  

c e r t a i n   v e h i c l e   d o o r s .   The  l o c k   of   t he   p r e s e n t   i n v e n t i o n  

u t i l i z e s   a  s i n g l e   b a r r e l   and  so  in   g e n e r a l   h a s   t h e  

a d v a n t a g e   o v e r   t h e   e a r l i e r   l o c k   t h a t   i t   can   b e  

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

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

A  v e h i c l e - d o o r   l o c k s e t   c o m p r i s i n g   two  c y l i n d e r   l o c k s   i n  

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   w i l l   now  b e  



d e s c r i b e d ,   by  way  of  e x a m p l e ,   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 ,   in   w h i c h :  

F i g u r e   1  i l l u s t r a t e s  t h e   m o u n t i n g   of   a  f i r s t   of   t h e   t w o  

c y l i n d e r   l o c k s   in   one  of  t h e   two  f r o n t   d o o r s   of  a  

v e h i c l e ;  

F i g u r e s  2   and   3  a r e   a  p l a n   v i e w   and  a  f r o n t   e l e v a t i o n  

r e s p e c t i v e l y   of  t h e   f i r s t   l o c k ;  

F i g u r e   4  i s   a  s e c t i o n a l   s i d e - e l e v a t i o n   of  t h e   f i r s t   l o c k ,  

t h e   s e c t i o n   b e i n g   t a k e n   on  t h e   l i n e   I V - I V   of   F i g u r e   3 ;  

F i g u r e s   5  and  6  a r e   a  r e a r   v i e w   and  a  s e c t i o n a l   e n d -  

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

a r r o w   V  and   on  t h e   l i n e   V I - V I   o f   F i g u r e   4 ;  

F i g u r e   7  i s   a  p e r s p e c t i v e   v i e w   of  a  l e v e r   f o r m i n g   p a r t  
of  t h e   f i r s t   l o c k ;  

F i g u r e   8  i s   a  s e c t i o n a l   e n d - e l e v a t i o n   t a k e n   on  t h e   l i n e  

V I I I - V I I I   of   F i g u r e   4 ;  

F i g u r e   9  shows   t h e   two  l o c k s   of   t h e   s e t   and  t h e i r   c o m m o n  

key  t o g e t h e r   i n   t h e   one   f i g u r e   f o r   e a s e   of  c o m p a r i s o n   o f  

t h e   l o c k s   w i t h   one  a n o t h e r   and  w i t h   t h e   k e y ,   t h e   f i r s t  

and  s e c o n d   l o c k s   b e i n g   shown  in  s e c t i o n a l   s i d e - e l e v a t i o n  

a t   (a)   and  (b)  r e s p e c t i v e l y ,   and  p a r t   of  t h e   key   a t   ( c ) ;  

a n d  

F i g u r e   10  i s   a  s e c t i o n a l   s i d e   e l e v a t i o n   of  t h e   s e c o n d  

l o c k   t a k e n   on  t h e   l i n e   X-X  of   F i g u r e   9 .  



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

be  d e s c r i b e d   in   t h e   c o n t e x t   of   t h e   l o c k i n g   of   d o o r s   of  a  

m o t o r   v e h i c l e .   More  e s p e c i a l l y   t h e   two  l o c k s   of   t h e   s e t ,  
i d e n t i f i e d   i n d i v i d u a l l y   as  l o c k s   lA  and  1B,  w i l l   b e  

d e s c r i b e d   as  m o u n t e d   in   d o o r s   on  o p p o s i t e   s i d e s   of  t h e  

v e h i c l e .  

R e f e r r i n g   t o   F i g u r e   1,  t h e   l o c k   1A  i s   m o u n t e d   in   t h e   d o o r  

2  o n   t h e   l e f t - h a n d   s i d e   (as   v i e w e d   f rom  t h e   f r o n t )   of  t h e  

v e h i c l e ,   and  i s   c o u p l e d   by  l i n k a g e   3  t o   a  l a t c h   4  of   t h e  

d o o r   2.  O p e r a t i o n   of   t h e   l o c k   1A  to   e f f e c t ,   v i a   t h e  

l a t c h   4,  l o c k i n g   and  u n l o c k i n g   of  t h e   d o o r   2  r e q u i r e s  

i n s e r t i o n   of  an  a p p r o p r i a t e   key   5  i n t o   t h e   l o c k   1A  a n d  

t u r n i n g   of  t h a t   key  in   one  or   t h e   o t h e r   of   t w o  

d i r e c t i o n s ,   i n d i c a t e d   as  L  a n d   U,  f rom  t h e   p o s i t i o n   o f  

k e y   i n s e r t i o n .   L o c k i n g   of  t h e   d o o r   2  when   c l o s e d ,  

r e q u i r e s   t u r n i n g   of  t h e   key   5  in   t h e   c o u n t e r - c l o c k w i s e  

d i r e c t i o n   L  t o w a r d s   t h e   r e a r   of  t h e   v e h i c l e ,   and  t h e n  

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

w i t h d r a w a l ,   w h e r e a s   u n l o c k i n g   r e q u i r e s   t u r n i n g   i n   t h e  

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

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

b e f o r e   w i t h d r a w a l .  

The  o t h e r   l o c k   1B  ( n o t   shown)   of   t h e   s e t   i s   m o u n t e d   in   a  

d o o r   on  t h e   o p p o s i t e ,   r i g h t - h a n d ,   s i d e   of   t h e   v e h i c l e ,  

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

l o c k i n g   and   u n l o c k i n g   of  t h a t   d o o r .   L o c k i n g   a n d  

u n l o c k i n g   of  t h i s   d o o r ,   l i k e   t h a t   of  t h e   d o o r   2,  r e q u i r e s  
i n s e r t i o n   of  an  a p p r o p r i a t e   key  i n t o   t h e   l o c k   1B  a n d  

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

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

h o w e v e r ,   b e c a u s e   t h e   l o c k   1B  i s   o n  t h e   o p p o s i t e   s i d e   o f  

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



o p p o s i t e   h a n d   to   t h o s e   a p p l i c a b l e   to   t h e   l o c k   lA,  b e i n g  

c l o c k w i s e   f o r   l o c k i n g   and  c o u n t e r - c l o c k w i s e   f o r  

u n l o c k i n g .  

The  two  l o c k s   1A  and  1B  a r e   b o t h   o p e r a b l e   by  t h e   same  k e y  

5,  and   a r e   of   t h e   same  f u n d a m e n t a l   c o n s t r u c t i o n   as  o n e  

a n o t h e r   b u t . w i t h   d i f f e r e n c e s   to   e n a b l e   t h a t   same  key  t o  

be  u s e d   w i t h   t h e   r e v e r s a l   of  h a n d   of   o p e r a t i o n   as  b e t w e e n  

t h e m   r e q u i r e d .   The  f e a t u r e s   of  c o n s t r u c t i o n   common  t o  

t h e   l o c k s   1A  and  1B,  t o g e t h e r   w i t h   t h o s e   p a r t i c u l a r   t o  

t h e   l o c k   lA,  w i l l   now  be  d e s c r i b e d   a l s o   w i t h   r e f e r e n c e   t o  

F i g u r e s   2  t o   8 .  

R e f e r r i n g   e s p e c i a l l y   to   F i g u r e s   2  t o   6,  t h e   k e y - o p e r a b l e  

t u m b l e r   m e c h a n i s m   6  -   see   F i g u r e   4  -   of   t h e   l o c k   1A 

i s   c o n t a i n e d   w i t h i n   a  c y l i n d r i c a l   d i e - c a s t   c a s i n g   7  t h a t  

h a s   a  f l a n g e   8  l o c a t e d   a t   t h e   f o r e n d   of   t h e   l o c k .   T h e  

f l a n g e   8,  w h i c h   i s   f o r   use   in   c l a m p i n g   t h e   l o c k   in   t h e  

v e h i c l e   d o o r   2  p r o v i d e s   a  k e y h o l e   9  f o r   e n t r y   of   t h e   k e y  

5  t o   t h e   m e c h a n i s m   6  w i t h i n   t h e   c a s i n g   7.  A  s p i n d l e   1 0  

of   t h e   m e c h a n i s m   6  p r o j e c t s   t h r o u g h   a  r e s i l i e n t l y -  

r e t a i n e d   b u s h   11  t h a t   c l o s e s   t h e   r e a r - e n d   of   t h e   c a s i n g  

7,  and  c a r r i e s   a  l e v e r   1 2  -   shown  in  d e t a i l   in   F i g u r e   7 

-  f o r   c o u p l i n g   v i a   t h e   l i n k a g e   3  to   t h e   d o o r   l a t c h   4 .  

U n t i l   t h e   a p p r o p r i a t e   key  5  i s   i n s e r t e d   in   t h e   k e y h o l e   9 

and  t u r n e d ,   t h e   m e c h a n i s m   6  as  a  w h o l e ,   i s   r e s t r a i n e d  

f rom  t u r n i n g   w i t h   t h e   c a s i n g   7.  H o w e v e r   when  t h e  

a p p r o p r i a t e   key   5  i s   i n s e r t e d   and  t u r n e d ,   t h e   m e c h a n i s m   6 

i s   f r e e d   to   t u r n   w i t h   t h e   key  5  t h r o u g h   a  s u b s t a n t i a l  

a n g l e   in   e i t h e r   d i r e c t i o n   f rom  t h e   p o s i t i o n   of  k e y  

i n s e r t i o n .   The  s p i n d l e   10  and  l e v e r   12  t u r n   as  one  w i t h  

t h e   m e c h a n i s m   6,  and  t h e   d o o r   l a t c h   4  i s   r e s p o n s i v e   v i a  

t h e   l i n k a g e   3  t o  t h e   d e f l e c t i o n   of   t h e  l e v e r   12  to   l o c k  

or   u n l o c k   t h e   d o o r   2  a c c o r d i n g   to   t h e   s e n s e   of  t h e  

d e f l e c t i o n .   In  t h e   p r e s e n t   c a s e ,   c l o c k w i s e  



r o t a t i o n   ( d i r e c t i o n   of  a r r o w   U  i n   F i g u r e   1)  of  t h e   key   5 

-  as  v i e w e d   f r o m   t h e   f o r e n d   of   t h e   l o c k   l A  -   i s  

r e q u i r e d   to   u n l o c k   t h e   d o o r ,   w h e r e a s   c o u n t e r - c l o c k w i s e  

r o t a t i o n   ( d i r e c t i o n   of   a r r o w   L  in   F i g u r e   1)  i s   r e q u i r e d  

t o   l o c k   i t .   The  l e v e r   12  t u r n s   b a c k   upon   r e t u r n   of  t h e  

k e y   5  t o   t h e   k e y - i n s e r t i o n   p o s i t i o n   f o r   w i t h d r a w a l ,   b u t  

t h e   l a t c h   4  i s   u n r e s p o n s i v e   to   t h i s   r e t u r n   m o v e m e n t ,  

l e a v i n g   t h e   d o o r   2  l o c k e d   or   u n l o c k e d   u n t i l   t h e   k e y   5  i s  

a g a i n   i n s e r t e d   i n   t h e   k e y h o l e   9  and  t u r n e d   i n   t h e  

c l o c k w i s e   or   c o u n t e r - c l o c k w i s e   s e n s e ,   r e s p e c t i v e l y .  

R e f e r r i n g   more   e s p e c i a l l y   to   F i g u r e   4,  t h e   k e y h o l e   9  i s  

c o n t i n u e d   as  a  s l o t   13  t h r o u g h   an  i n s e r t   14  t h a t   i s  

r e s t r a i n e d   f rom  r o t a t i o n   w i t h i n   t h e   c a s i n g   7.  The  i n s e r t  

14  i n c o r p o r a t e s   a  s h u t t e r   ( n o t   s h o w n )   w h i c h   i s   s p r i n g  

b i a s e d   t o   c o v e r   t h e   s l o t   13  and  w h i c h   i s   d e f l e c t e d   b a c k  

c l e a r   of   t h e   s l o t   13  u n d e r   t h e   t h r u s t   of   t h e   key   5  as  i t  

i s   e n t e r e d   t h r o u g h   t h e   k e y h o l e   9  i n t o   t h e   t u m b l e r  

m e c h a n i s m   6 .  

The  t u m b l e r   m e c h a n i s m   6  i n c l u d e s   a  c u p - s h a p e   b a r r e l   1 5  

w h i c h   i n c o r p o r a t e s   t h e   r e a r w a r d l y - p r o j e c t i n g   s p i n d l e   1 0  

and  w h i c h   c o n t a i n s   a  p a c k   of  f i v e   t u m b l e r s   16  t h a t   a r e  

s e p a r a t e d   f rom  one  a n o t h e r   by  f o u r   s p a c i n g   w a s h e r s   1 7 .  

The  p a c k   of  t u m b l e r s   16  i s   u r g e d   t i g h t l y   o n t o   t h e   r e a r   o f  

t h e   i n s e r t   14  by  a  p l a s t i c s   b u s h   18  a c t e d   upon   by  a  

s p r i n g   19  t h a t   a b u t s   t h e   c l o s e d   end  of  t h e   c u p - s h a p e  

b a r r e l   1 5 .  

As  i l l u s t r a t e d   in   F i g u r e   8,  e a c h   t u m b l e r   16  h a s   two  a r m s  

20  t h a t   e x t e n d   in   o p p o s i t e   d i r e c t i o n s   to   one   a n o t h e r   f r o m  

an  a p e r t u r e d   b e l l i e d - p o r t i o n   21  i n t o   two  s l o t s   2 2  

r e s p e c t i v e l y   in   t h e   c y l i n d r i c a l   w a l l   of   t h e   b a r r e l   1 5 .  

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

e n a b l e   e a c h   t u m b l e r   16  f r e e d o m   to   move  t r a n s v e r s e l y   o f  



t h e   b a r r e l   15  w i t h   i t s   a r m s   20  s l i d i n g   in  t h e   s l o t s   2 2 .  

The  o v e r a l l   w i d t h   of  e a c h   t u m b l e r   16  m e a s u r e d   a c r o s s   t h e  

a r m s   20  e q u a l s   t h e   e x t e r n a l   d i a m e t e r   of  t h e   b a r r e l   1 5 ,  

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

i n d i v i d u a l   t u m b l e r   16  w i t h i n   t h e   b a r r e l   15,  so  e i t h e r   i t  

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

t h e   b a r r e l   15,  or   one   or   t h e   o t h e r   of   i t s   two  a r m s   2 0  

p r o j e c t s .   I t   i s   o n l y   when  a l l   f i v e   t u m b l e r s   16  a r e  

w i t h d r a w n   i n t o   t h e   b a r r e l   15  so  t h a t   none   of   t h e   a rms   2 0  

p r o j e c t s   t h e r e f r o m ,   t h a t   t h e   b a r r e l   15  i s   f r e e d   f o r  

t u r n i n g   in   t h e   c l o c k w i s e   s e n s e ;   t u r n i n g   of  t h e   b a r r e l   15  

i n  t h i s   s e n s e   i s   o t h e r w i s e   o b s t r u c t e d ,   ( as   i l l u s t r a t e d   i n  

F i g u r e   8 ) ,   by  a b u t m e n t   of   t h o s e   of   the.  a rms   20  t h a t  

p r o j e c t   ( i n   e i t h e r   d i r e c t i o n )   f r o m   t h e   b a r r e l   15,  w i t h  

s h o u l d e r s   23  w i t h i n   t h e   c y l i n d r i c a l   c a s i n g   7 .  

The  b a r r e l   15  i s   b i a s e d   by  a  c o i l e d   s p r i n g   24  m o u n t e d  

e x t e r n a l l y   of   t h e   c a s i n g   7  t o   a d o p t   a  z e r o   or   k e y -  

i n s e r t i o n   p o s i t i o n   in   w h i c h   t h e   arms  20  of  t h e   e x t e n d e d  

t u m b l e r s   16  a r e   c l o s e   to   a b u t m e n t   w i t h   t h e   s h o u l d e r s   2 3  

to   o b s t r u c t   t u r n i n g   of  t h e   b a r r e l   15  in   t h e   c l o c k w i s e  

s e n s e   f rom  t h i s   p o s i t i o n .   T u r n i n g   of  t h e   b a r r e l   15  i n  

t h e   o p p o s i t e ,  c o u n t e r - c l o c k w i s e   s e n s e   f rom  t h i s   p o s i t i o n  

i s   n o t   h o w e v e r   o b s t r u c t e d   e v e n   w h i l e   t h e   a r m s   20  r e m a i n  

e x t e n d e d ,   t h e r e   b e i n g   c l e a r   s p a c e s   25  w i t h i n   t h e   c a s i n g   7 

b e t w e e n   t h e   s h o u l d e r s   23  a l l o w i n g   some  60  d e g r e e s   o f  

f r e e d o m   in   t h i s   s e n s e   of  t u r n i n g .   Such  t u r n i n g   i s  

h o w e v e r   o p p o s e d   by  t h e   s p r i n g   24  w h i c h   a c t s   v i a   t h e   l e v e r  

12  k e y e d   to   t h e   s p i n d l e   10,  to   b i a s   t h e   b a r r e l   15  b a c k  

i n t o   t h e   k e y - i n s e r t i o n   p o s i t i o n   w h i c h e v e r   d i r e c t i o n   t h e  

b a r r e l   15  i s   t u r n e d   f rom  t h a t   p o s i t i o n .   In  t h e   l a t t e r  

r e s p e c t   t h e   s p r i n g   24,  w h i c h   e m b r a c e s   t h e   s p i n d l e   1 0  

b e t w e e n   t h e   b u s h   11  and  t h e   l e v e r   12,  h a s   i t s   two  ends   2 6  

c r o s s e d   o v e r   one  a n o t h e r   and  e x t e n d i n g   e i t h e r   s i d e   of  a  



l ug   27  t h a t   p r o j e c t s   f o r w a r d l y   f rom  t h e   l e v e r   12,  t o   b e a r  

on  o p p o s i t e   f l a n k s   of  a  lug   28  of   t h e   c a s i n g   7  -   s e e  

F i g u r e   6.  T u r n i n g   of   t h e   b a r r e l   15  in  e i t h e r   d i r e c t i o n  

c a u s e s   t h e   lug   27  t o   l i f t   one   or   o t h e r   of  t h e   two  e n d s   2 6  

away  f r o m   t h e   l u g   28  and  w i n d   up  t h e   s p r i n g   24  in   t h e  

a p p r o p r i a t e   d i r e c t i o n   to   g e n e r a t e   t h e   r e q u i r e d   r e t u r n  

b i a s .  

I n s e r t i o n   of  t h e   key  5  i n   t h e   l o c k   e n g a g e s   i t   in   t h e  

a p e r t u r e s   29  of   t h e   t u m b l e r s   16.  When  t h e   a p e r t u r e s   2 9  

a r e   in   r e g i s t e r   w i t h   one  a n o t h e r   a p p r o p r i a t e l y   to   r e c e i v e  

t h e   key   5,  t h e   t u m b l e r s   16  a r e   t h e n   a l l   p o s i t i v e l y  

l o c a t e d   t o   o b s t r u c t   r o t a t i o n ,   t h a t   i s   to   s a y ,   one   o r  

o t h e r   o f   t h e   a r m s   20  of   e a c h   t u m b l e r   16  p r o j e c t   f r om  t h e  

b a r r e l   15 .   W i t h d r a w a l   of   t h e   t u m b l e r s   16  t a k e s   p l a c e  

o n l y   in   r e s p o n s e   t o   t u r n i n g   o f   t h e   key   5  f rom  i t s  

p o s i t i o n   of  i n s e r t i o n   in   t h e   c l o c k w i s e   s e n s e   to   u n l o c k  

t h e   d o o r   2.  The  i n i t i a l   t u r n i n g   of   t h e   key   5  in   t h i s  

s e n s e   i s   n o t   f o l l o w e d   by  t h e   b a r r e l   15  s i n c e   c l o c k w i s e  

t u r n i n g   of   t h e   b a r r e l   15  i s   o b s t r u c t e d   by  t h e   a b u t m e n t   o f  

t h e   t u m b l e r s   16  w i t h   t h e   s h o u l d e r s   23  of  t h e   c a s i n g   7 .  

H o w e v e r   e n g a g e m e n t   of  t h e   c l o c k w i s e - t u r n i n g   k e y   5  w i t h i n  

t h e   a p e r t u r e s   29  of   t h e   t u m b l e r s   16  a c t s   to   d i s p l a c e   t h e m  

t r a n s v e r s e l y   w i t h i n   t h e   b a r r e l   15.  P r o v i d e d   t h e   e n g a g e d  

c u t   of  t h e   key   5  i s   a p p r o p r i a t e l y - r e l a t e d   t o   t h e  

a p e r t u r e - c o n f i g u r a t i o n   in   e a c h   c a s e ,   a l l   t u m b l e r s   16  a r e  

w i t h d r a w n   t o g e t h e r   i n t o   t h e   b a r r e l   15  in   r e s p o n s e   to   s o m e  

t w e n t y   d e g r e e s ,   or  m o r e ,   of  i n i t i a l   t u r n i n g   of  t h e   key   5 

f rom  i t s   p o s i t i o n   of  i n s e r t i o n .   Thus  a f t e r   t h e   i n i t i a l  

t u r n i n g  o f   t h e   k e y ,   t h e   b a r r e l   15  b e c o m e s   f r e e   to   t u r n  

w i t h   t h e   key   5.  T u r n i n g   of  t h e   key  5  t o   t h e   f u l l   e x t e n t  

to   r o t a t e   t h e   b a r r e l   15  and  p r o v i d e   t h e   c l o c k w i s e  

. d e f l e c t i o n   of  t h e   l e v e r   12  n e c e s s a r y   to   o p e r a t e   t h e   d o o r  

l a t c h   4  t o   u n l o c k   t h e   d o o r   2,  can   t h e r e f o r e   be  a c h i e v e d  

in   t h i s   c a s e .  



The  f u l l   e x t e n t   of   r o t a t i o n   of   t h e   b a r r e l   15  r e q u i r e d   t o  

u n l o c k   t h e   d o o r   2,  i s   n o t   p o s s i b l e   i f   t h e   wrong   c u t   o f  

key   i s   u s e d   s i n c e   t h e   t u m b l e r s   16  a r e   n o t   t h e n   a l l  

w i t h d r a w n ,   and  t u r n i n g   of  t h e   b a r r e l   15  a c c o r d i n g l y  

r e m a i n s   o b s t r u c t e d .  

When  t h e   key   5  ( o r   a n o t h e r )   i s   i n s e r t e d   in   t h e   l o c k   1A 

and   i s   t u r n e d   f rom  i t s   i n s e r t i o n   p o s i t i o n   in   t h e   c o u n t e r -  

c l o c k w i s e   s e n s e   ( t o   l o c k   t h e   d o o r   2 ) ,   t h e   b a r r e l   15  i n  

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

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

s p r i n g   24.   The  t u m b l e r s   16  r e m a i n   e x t e n d e d   b u t   w i t h   t h i s  

d i r e c t i o n   of  t u r n i n g   t h e i r   p r o j e c t i n g   arms  20  m o v e  

t h r o u g h   t h e   s p a c e s   25  and  a r e   t h e r e b y   u n o b s t r u c t e d .   T h e  

key   can   a c c o r d i n g l y   be  t u r n e d   on  to   t h e   f u l l   e x t e n t   i n  

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

t h e   s p r i n g   24  to   p r o v i d e   t h e   d e f l e c t i o n   of  t h e   l e v e r   1 2  

n e c e s s a r y   to   o p e r a t e   t h e   l a t c h   4  to   l o c k   t h e   d o o r   2 .  

T u r n i n g   b a c k   of  t h e   key   5  t o   i t s   i n s e r t i o n   p o s i t i o n   f o r  

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

c l o c k w i s e   t u r n i n g ,   r e s t o r e s   t h e   l o c k   m e c h a n i s m   6  u n d e r  

t h e   a c t i o n   of  t h e   s p r i n g   24  to   i t s   i n i t i a l   z e r o   or   k e y -  

i n s e r t i o n   p o s i t i o n .   D u r i n g   r e t u r n   of  t h e   key   5  f r o m  

c l o c k w i s e   t u r n i n g ,   t h e   s p r i n g   24  e x e r t s   c o u n t e r - c l o c k w i s e  

t o r q u e   on  t h e   b a r r e l   15  to   r e s t o r e   t h e   b a r r e l   1 5  

p o s i t i v e l y   to   i t s   z e r o   p o s i t i o n ,   b u t   c o n t i n u e d   t u r n i n g   o f  

t h e   key  5  on  in  t h e   same  s e n s e   i s   r e q u i r e d   b e f o r e   t h e   k e y  

5  can   be  w i t h d r a w n   f rom  t h e   l o c k .   T h i s   c o u n t e r - c l o c k w i s e  

t u r n i n g   of  t h e   key  5  i s   c o n t i n u e d   on,  u s u a l l y   by  m o m e n t u m  

o r i g i n a t i n g   f rom  t h e   t o r q u e   e x e r t e d   i n i t i a l l y   by  t h e  

s p r i n g   24  d i r e c t l y ,   u n t i l   a l l   t h e   t u m b l e r s   16  h a v e   b e e n  

f u l l y   e x t e n d e d   to   o b s t r u c t   c l o c k w i s e   t u r n i n g   a g a i n   a n d  

h a v e   t h e i r   a p e r t u r e s   29  a l i g n e d   to   e n a b l e   w i t h d r a w a l   o f  



t h e   key   5.  T h i s   c o n d i t i o n   i s   r e a c h e d ,   and  i s   t h e r e b y  

d i s t i n c t l y   d e f i n e d ,   by  t h e   r e s i s t a n c e   f rom  t h e   s p r i n g   2 4  

t h a t   m e e t s   any  a t t e m p t   to   c o n t i n u e   t u r n i n g   on  t h r o u g h   i t  

in   t h e   c o u n t e r - c l o c k w i s e   s e n s e .  

The  s p r i n g   24  a c t s   t h r o u g h o u t   t h e   r e t u r n   o f   t h e   key   5 

f rom  t h e   c o u n t e r - c l o c k w i s e   t u r n i n g   r e q u i r e d   t o   l o c k   t h e  

d o o r   2.  As  t h e   key   5  e n g a g e d   w i t h   t h e   t u m b l e r s   16  i s  

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

f o r   t h e   t u m b l e r s   16  t o   w i t h d r a w   i n t o   t h e   b a r r e l   15.  T h i s  

t e n d e n c y   i s   o v e r c o m e   by  t h e   t o r q u e   in   t h e   c l o c k w i s e   s e n s e  

e x e r t e d   on  t h e   b a r r e l   15  by  t h e   s p r i n g   24  w h i c h   e n s u r e s  

t h a t   a l l   c l o c k w i s e   t u r n i n g   of  t h e   key   5  in   i t s   r e t u r n   t o  

t h e   k e y - i n s e r t i o n   p o s i t i o n   i s   f o l l o w e d   p o s i t i v e l y   by  t h e  

b a r r e l   15 .   The  b a r r e l   15  t h u s   r e t u r n s   to   t h i s   p o s i t i o n  

w i t h   t h e   t u m b l e r s   16  f u l l y   e x t e n d e d   r e a d y   f o r   i m m e d i a t e  

w i t h d r a w a l   of   t h e   key   5,  and  w i t h   s u c h   p o s i t i o n  

d i s t i n c t l y   d e f i n e d .  

The  t u m b l e r s   16  and  t h e   key  5  a r e   c o n s t r u c t e d   i n  

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

S p e c i f i c a t i o n   No  1 , 0 3 0 , 9 2 1 ,   to   p r o v i d e   d i f f e r e n t   l o c k  

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

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

use   of  more   or  f e w e r   t u m b l e r s   16  w i t h i n   t h e   b a r r e l   15  o f  

t h e   l o c k   1A.  

The  s i m i l a r i t i e s   and  d i f f e r e n c e s   b e t w e e n   t h e   two  l o c k s   1A 

and  1B  of   t h e   s e t   a r e   i l l u s t r a t e d   in   F i g u r e   9,  w h e r e   t h e  

l o c k   1A  i s   shown  a t   (a)   and  t h e   l o c k   1B  a t   ( b ) .  

R e f e r r i n g   t o   F i g u r e   9,  t h e   l o c k   1B  as  shown  a t   (b)  i s   o f  

e s s e n t i a l l y   t h e   same  g e n e r a l . c o n s t r u c t i o n   as  t h e   l o c k   1A 

i l l u s t r a t e d   a t   ( a ) ,   b u t   u t i l i z e s   a  m o d i f i e d   b a r r e l   30  i n  



w h i c h   t h e   t u m b l e r s   31  a r e   l o c a t e d   r e a r w a r d l y   as  c o m p a r e d  

w i t h   t h e   t u m b l e r s   16  c a r r i e d   by  t h e   b a r r e l   15  of  t h e   l o c k  

1A.  In  t h i s   r e s p e c t   t h e   b u s h   18  of   t h e   l o c k   1A  i s  

r e p l a c e d   in   t h e   l o c k   1B  by  a  p l a s t i c s   w a s h e r   32,  and  a  

p l a s t i c s   b u s h   33  i s   i n s e r t e d   i n t e r m e d i a t e   t h e   p a c k   o f  

t u m b l e r s   31  and   an  i n s e r t   34  ( c o r r e s p o n d i n g   to   t h e   i n s e r t  

14  of   t h e   l o c k   lA)  a t   t h e   f r o n t   of   t h e   l o c k   1 B .  

F u r t h e r m o r e   as  i l l u s t r a t e d   in   F i g u r e   10,  t h e   t u m b l e r s   3 1  

a r e   of   o p p o s i t e   h a n d   t o   t h e   t u m b l e r s   16,  and  t h e   c a s i n g  

35  i n   t h i s   i n s t a n c e   h a s   i n t e r n a l   s h o u l d e r s   36  to   b e  

e n g a g e d   by  t h e s e   t u m b l e r s   31  in   o b s t r u c t i n g   c o u n t e r -  

c l o c k w i s e   t u r n i n g   of  t h e   b a r r e l   30  f o r   u n l o c k i n g .  

T u r n i n g   of  t h e   b a r r e l   30  in  t h e   o p p o s i t e   s e n s e   f o r  

l o c k i n g   i s   c l e a r   by  v i r t u e   of  s p a c e s   37  ( c o r r e s p o n d i n g   t o  

s p a c e s   25  in   t h e   l o c k   lA)  b e t w e e n   t h e   s h o u l d e r s   3 6 .  

The  s i n g l e   key   5  u t i l i z e d   f o r   o p e r a t i n g   b o t h   l o c k s   1A  a n d  

1B  i s   i l l u s t r a t e d   a t   (c)  of  F i g u r e   9.  Such  key   5  h a s   t w o  

s e t s   A  and  B  of   c u t s   38  d i s p l a c e d   f rom  one  a n o t h e r   a l o n g  

t h e   c i r c u l a r - s e c t i o n   key  s t e m   3 9  .   I n s e r t i o n   of  t h e   k e y  

5  in   t h e   l o c k   1A  l o c a t e s   t h e   s e t   A  of   f i v e   c u t s   38  w i t h i n  

t h e   f i v e   t u m b l e r s   16  r e s p e c t i v e l y ,   s u c h   t h a t   c l o c k w i s e  

t u r n i n g   of  t h e   key   5  w i t h d r a w s   t h e   t u m b l e r s   16  f rom  t h e i r  

o b s t r u c t i o n   to   u n l o c k i n g .   On  t h e   o t h e r   h a n d ,   i n s e r t i o n  

of   t h e   key  5  i n   t h e   l o c k   1B  l o c a t e s   t h e   s e t   B  of  f i v e  

c u t s   38  w i t h i n   t h e   f i v e   t u m b l e r s   31  r e s p e c t i v e l y ,   s u c h  

t h a t   c o u n t e r - c l o c k w i s e   t u r n i n g   of  t h e   key  5  w i t h d r a w s   t h e  

t u m b l e r s   31  f rom  t h e i r   o b s t r u c t i o n   t o   u n l o c k i n g   of   t h e  

l o c k   1 B .  

Wi th   b o t h   l o c k s   1A  and  1B  of  t h e   s e t ,   t h e   r e t u r n   of  t h e  

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

s i m p l y   by  means   of  a  c o i l e d   s p r i n g ,   in   t h e   c a s e  o f   t h e  

l o c k   1A  t h e   s p r i n g   24  and  in   t h e   c a s e   of   t h e   l o c k   1B  a  

c o r r e s p o n d i n g   s p r i n g   40.   Such  s p r i n g   e n s u r e s   a d e q u a t e  



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

t h e   b a r r e l   and  t u m b l e r s   t u r n   as  one  w i t h   t h e   t u m b l e r s  

f u l l y   e x t e n d e d ,   when  t h e   key   i s   r e t u r n e d   t o   t h e   k e y -  

i n s e r t i o n   p o s i t i o n   f rom  t u r n i n g   in   t h e   d i r e c t i o n   f o r  

l o c k i n g .  

I f   more   d i s t i n c t   i n d e x i n g   i s   r e q u i r e d   t h i s   may  b e  

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

l o c k   lA  i n   F i g u r e   4  o n l y ,   and  f o r   t h e   l o c k   1B  in   F i g u r e  

10  o n l y .   A c c o r d i n g   t o   t h i s   m o d i f i c a t i o n   a  l e a f   s p r i n g   4 1  

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

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

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

i s   in   t h e   k e y - i n s e r t i o n   p o s i t i o n .  



1 .   A  c y l i n d e r   l o c k   in  w h i c h   one  or   more   t u m b l e r s   ( 1 6 ; 3 1 )  

c a r r i e d   by  t h e   s i n g l e   b a r r e l   ( 1 5 ; 3 0 )   of   t h e   l o c k   ( 1 A ; 1 B )  

a c t   to   o b s t r u c t   r o t a t i o n   of  t h e   b a r r e l   ( 1 5 ; 3 0 )   i n   o n e ,  

u n l o c k i n g ,   d i r e c t i o n   o n l y   u n t i l   a  key   (5)  i n s e r t e d   i n t o  

t h e   l o c k   ( 1 A ; 1 B )   e n g a g e s   w i t h   t h e   one  or   more   t u m b l e r s  

( 1 6 ; 3 1 )   t o   d i s p l a c e   t h e m   f rom  p r o v i d i n g   s u c h   o b s t r u c t i o n  

by  i n i t i a l   t u r n i n g   of  t h e   key  (5)  r e l a t i v e   to   t h e   b a r r e l  

( 1 5 ; 3 0 )   i n   t h e   s a i d   one  d i r e c t i o n   f rom  i t s   p o s i t i o n   o f  

i n s e r t i o n ,   t h e   b a r r e l   ( 1 5 ; 3 0 )   i s   f r e e   f rom  o b s t r u c t i o n  

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

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

more   t u m b l e r s   ( 1 6 ; 3 1 ) ,   a n d  a   s p r i n g   d e v i c e   ( 2 4 ; 4 0 )   i s  

o p e r a t i v e   t o   r e t a i n   t h e   b a r r e l   ( 1 5 ; 3 0 )   r e s i l i e n t l y   i n  

t h e   k e y - i n s e r t i o n   p o s i t i o n ,   c h a r a c t e r i s e d   in   t h a t   t h e  

s p r i n g   d e v i c e   ( 2 4 ; 4 0 )   e x e r t s   a  r e s i l i e n t   b i a s   on  t h e  

b a r r e l   ( 1 5 ; 3 0 )   t h r o u g h o u t   t u r n i n g   of  t h e   b a r r e l   ( 1 5 ; 3 0 )  

w i t h   t h e   key   (5)  in   t h e   l o c k i n g   d i r e c t i o n   f rom  t h e  

p o s i t i o n   of   key  i n s e r t i o n ,   and  t h a t   t h e   r e s i l i e n t   b i a s  

u r g e s   t h e   b a r r e l   ( 1 5 ; 3 0 )   t o   r e t u r n   p o s i t i v e l y   to   t h e  

k e y - i n s e r t i o n   p o s i t i o n   w i t h   t h e   r e t u r n i n g   key   (5)  f r o m  

t h a t   d i r e c t i o n .  

2.  A  c y l i n d e r   l o c k   a c c o r d i n g   to   C l a i m   1  f u r t h e r  

c h a r a c t e r i s e d   in   t h a t   t h e   s p r i n g   d e v i c e   ( 2 4 ; 4 0 )   a l s o  

o p p o s e s   r e s i l i e n t l y   t u r n i n g   of  t h e   b a r r e l   ( 1 5 ; 3 0 )   w i t h  

t h e   key   (5)  in   t h e   u n l o c k i n g   d i r e c t i o n   f rom  t h e   p o s i t i o n  

of   key   i n s e r t i o n .  

3.  A  c y l i n d e r   l o c k   a c c o r d i n g   to   C l a i m   1  or   C l a i m   2  f u r t h e r  

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

s p r i n g   ( 2 4 ; 4 0 ) .  

4.  A  c y l i n d e r   l o c k   a c c o r d i n g   to   C l a i m   3  f u r t h e r  

c h a r a c t e r i s e d   in   t h a t   t h e   b a r r e l   ( 1 5 ; 3 0 )   h a s   a  



r e a r w a r d l y - p r o j e c t i n g   s p i n d l e   ( 1 0 ) ,   and  t h a t   t h e   c o i l e d  

s p r i n g   ( 2 4 ; 4 0 )   e m b r a c e s   t h e   s p i n d l e   (10)   e x t e r n a l l y   of   a  

c a s i n g   ( 7 ; 3 5 )   t h a t   e n c l o s e s   t h e   t u m b l e r   m e c h a n i s m   (6)  o f  

. t h e   l o c k   ( 1 A ; 1 B ) .  

5.  A  c y l i n d e r   l o c k   a c c o r d i n g   to   C l a i m   4  f u r t h e r  

c h a r a c t e r i s e d   in   t h a t   t h e   two  e n d s   (26)  of   t h e   c o i l e d  

s p r i n g   ( 2 4 ; 4 0 )   a r e   c r o s s e d   o v e r   one  a n o t h e r   t o   b e a r   o n  

o p p o s e d   f l a n k s   of   a  p a r t   (28)   of   t h e   c a s i n g   ( 7 ; 3 5 ) ,   a n d  

t h a t   a  p a r t   (27)   t h a t   t u r n s   w i t h   t h e   b a r r e l   ( 1 5 ; 3 0 )   i s  

l o c a t e d   b e t w e e n   t h e   c r o s s e d - o v e r   ends   (26)   o f   t h e   s p r i n g  

( 2 4 ; 4 0 )   t o   l i f t   one  or  t h e   o t h e r   of  t h o s e   e n d s   ( 2 6 )  a w a y  

f r o m   t h e   c a s i n g   p a r t  ( 2 8 ) ,   so  as  t o   e x e r t   a  r e t u r n   b i a s  

on  t h e   b a r r e l   ( 1 5 ; 3 0 ) ,   a c c o r d i n g   to   t h e   d i r e c t i o n   o f  

t u r n i n g   of  t h e   b a r r e l   ( 1 5 ; 3 0 ) .  

6.  A  p a i r   of   c y l i n d e r   l o c k s   b o t h   a c c o r d i n g   to   a n y  o n e   o f  

c l a i m s   1  to   5  f u r t h e r   c h a r a c t e r i s e d   in   t h a t   t h e   t w o  

l o c k s   ( 1 A , 1 B )   a r e   o p e r a b l e   by  t h e   same  key   (5)   t o   e f f e c t  

u n l o c k i n g   in   r e s p o n s e   to   t u r n i n g   of  t h e   i n s e r t e d   k e y   ( 5 )  

i n ,   r e s p e c t i v e l y ,  c l o c k w i s e   and  c o u n t e r - c l o c k w i s e  

s e n s e s ,   and  t h a t   as  b e t w e e n   t h e   two  l o c k s   ( l A , l B )   t h e  

s a i d   one   or   more   t u m b l e r s   ( 1 6 ; 3 1 )   a r e   d i s p l a c e d   w i t h  

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

( 1 5 ; 3 0 ) .  

7.  A  p a i r   of  c y l i n d e r   l o c k s   a c c o r d i n g   to   C l a i m   6  f u r t h e r  

c h a r a c t e r i s e d   i n   t h a t   t h e   b a r r e l s   ( 1 5 , 3 0 )   o f   t h e   t w o  

l o c k s   ( l A , l B )   c a r r y   r e s p e c t i v e   s p a c i n g   b u s h e s   ( 1 8 , 3 3 ) ,  

and  t h a t   t h e   s p a c i n g   b u s h   (18)   of   one  l o c k   ( lA)   i s   u r g e d  

r e s i l i e n t l y   a g a i n s t   t h e   s a i d   one  or  more   t u m b l e r s   ( 1 6 )  

of   t h a t   l o c k   ( lA)   w h e r e a s   t h e   s a i d   one  or   m o r e   t u m b l e r s  

(31)   of   t h e   o t h e r   l o c k   ( lB)   a r e   u r g e d   r e s i l i e n t l y  

a g a i n s t   t h e   s p a c i n g   b u s h   (33)   of  t h a t   o t h e r   l o c k   ( lB)   i n  

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

t u m b l e r s   ( 1 6 , 3 1 )   of   t h e   two  l o c k s   ( l A , l B ) .  
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