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  In  a  plate  tumbler  lock,  each  tumbler  spring  (30)  is 
positioned  centrally  between  guide  faces  of  the  lock  which 
define  the  path  of  movement  of  the  tumbler.  The  releasing 
position  of  the  tumbler  is  defined  by  contact  between  the 
tumbler  and  key  at  a  position  nearer  to  one  (26)  of  the  guide 
faces  than  to  an  opposite  (25)  guide  face. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  l o c k   c o m p r i s i n g   a  h o l l o w  

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

f o r m e d   w i t h   a  keyway   wh ich   e x t e n d s   i n t o   t he   t u m b l e r  

c a r r i e r   from  one  f a c e   t h e r e o f ,   c a l l e d   h e r e i n   t he   o u t e r  

end  f a c e ,   an  a p e r t u r e   w h i c h   i n t e r s e c t s   t he   keyway  and  i s  

s p a c e d   from  the   o u t e r   end  f a c e ,   a  t u m b l e r   d i s p o s e d   in  t h e  

a p e r t u r e   and  a  r e s i l i e n t   e l e m e n t   e n g a g e d   w i t h   t he   t u m b l e r  

c a r r i e r   and  w i t h   t h e   t u m b l e r   in  a  m a n n e r   to  u r g e   t h e  

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

p o r t i o n   of  t he   t u m b l e r   p r o j e c t s   f rom  the   t u m b l e r   c a r r i e r  

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

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

t u m b l e r  i s   no t   e n g a g e a b l e   w i t h   t he   h o u s i n g   and  t h e  

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

the   t u m b l e r   c o l l e c t i v e l y   to  g u i d e   the   t u m b l e r   f o r   m o v e -  

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

the   l o c k i n g   and  r e l e a s i n g   p o s i t i o n s ,   and  to  r e s t r a i n  

movemen t   of  the   t u m b l e r   r e l a t i v e   to  the   t u m b l e r   c a r r i e r  

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

The  i n v e n t i o n   a l s o   r e l a t e s   to  a  c o m b i n a t i o n   of  t h e  

l o c k   w i t h   a  key  w h i c h   is   i n s e r t a b l e   i n t o   t he   keyway  o f  

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

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

Locks   known  as  d i s c   t u m b l e r   l o c k s   a r e   e x a m p l e s   o f  

l o c k s   of  t he   k i n d   r e f e r r e d   t o .   U s u a l l y ,   a  number   o f  

t u m b l e r s   a re   p r o v i d e d   in  a  l o c k   of  the   k i n d   r e f e r r e d   t o ,  

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

t he   t u m b l e r   c a r r i e r   and  g u i d e d   by  r e s p e c t i v e   g u i d e   f a c e s  

of  t he   t u m b l e r   c a r r i e r   a l o n g   a  p a t h   wh ich   i s   p a r a l l e l   t o  



t he   p a t h s   of  m o v e m e n t   of  the   o t h e r   t u m b l e r s .   C o m m o n l y ,  

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

when  t he   p r o p e r   key  is   p r e s e n t   in  t he   keyway .   H o w e v e r ,  

l o c k s   in  w h i c h   t he   t u m b l e r   c a r r i e r   is   f r e e d   f o r   d i s p l a c e -  

ment   r e l a t i v e   to  t he   h o u s i n g   by  i n s e r t i o n   of  t he   p r o p e r  

key  and  i s   a l w a y s   r e s t r a i n e d   a g a i n s t   r o t a t i o n   r e l a t i v e   t o  

t he   h o u s i n g   f a l l   w i t h i n   t he   s c o p e   of  t h e   i n v e n t i o n .  

A  g e n e r a l   r e q u i r e m e n t   of  l o c k s   of  t he   k ind   r e f e r r e d  

to  is  t h a t   i t   s h o u l d   be  p o s s i b l e   to  p r o v i d e   a  l a r g e  

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

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

h o u s i n g s   of  t h e   same  form  and  s i z e .   To  t h i s   end ,   t h e  

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

so  t h a t   a  r e l a t i v e l y   l a r g e   number   of  t u m b l e r s   can  b e  

a c c o m m o d a t e d   in  a  t u m b l e r   h o u s i n g   of  g i v e n   l e n g t h .   F o r  

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

t u m b l e r   c a r r i e r   two  p a i r s   of  f l a t ,   m u t u a l l y   o p p o s e d ,  

p a r a l l e l   g u i d e   f a c e s   w i t h   t h e   g u i d e   f a c e s   of  one  p a i r  

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

r e s i l i e n t   e l e m e n t s   a r e   g e n e r a l l y   a r r a n g e d   in  two  r o w s  

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

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

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

t h e   a x i s .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   the   r e s i l i e n t  

e l e m e n t   of  a  l o c k   of  the   k i n d   r e f e r r e d   t o ,   or  e a c h  

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

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

f a c e s   of  t he   t u m b l e r   c a r r i e r .   In  a  c a s e   whe re   one  o r  

more  p a i r s   of  f l a t ,   m u t u a l l y   o p p o s e d ,   p a r a l l e l   g u i d e  

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

r e s i l i e n t   e l e m e n t   l i e s   s u b s t a n t i a l l y   m i d - w a y   b e t w e e n  

r e s p e c t i v e   p l a n e s   d e f i n e d   by  t he   g u i d e   f a c e s .   I t   w i l l   b e  

u n d e r s t o o d   t h a t   t he   r e s i l i e n t   e l e m e n t   i t s e l f   may  e x t e n d  

b e y o n d   t h e s e   p l a n e s .   In  c e r t a i n   c a s e s ,   t he   r e s i l i e n t  

e l e m e n t   or  t he   c e n t r e   t h e r e o f   may  l i e   no t   d i r e c t l y  

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

be  b e t w e e n   t he   g u i d e   f a c e s ,   i f   p r o d u c e d .  



A  l o c k   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   c a n  

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

can  c o - o p e r a t e   p r o p e r l y   w i t h   t h e   t u m b l e r   when  t he   t u m b l e r  

is   in  e i t h e r   one  of  two  a l t e r n a t i v e   o r i e n t a t i o n s   w h i c h  

d i f f e r   by  r o t a t i o n   of  t he   t u m b l e r   t h r o u g h   180°  a b o u t   a n  

a x i s   l y i n g   c e n t r a l l y   b e t w e e n   t h e   g u i d e   f a c e s .  

In  a  l o c k   of  t he   k i n d   r e f e r r e d   t o ,   the   t u m b l e r   has   a  

f i r s t   f a c e   w h i c h ,   when  t h e   key  h o l d s   the   t u m b l e r   in  i t s  

r e l e a s i n g   p o s i t i o n   a g a i n s t   t he   a c t i o n   of  the   r e s i l i e n t  

e l e m e n t ,   r e s t s   on  t he   key  and  e x e r t s   t h e r e o n   a  f o r c e  

d e r i v e d   f rom  the   r e s i l i e n t   e l e m e n t .   In  a  l o c k   i n  

a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,   t h i s   f i r s t   f a c e  

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

f a c e s ,   p r o d u c e d   i f   n e c e s s a r y .   With   t h i s   a r r a n g e m e n t ,   t h e  

key  w h i c h   is   c a p a b l e   of  c o - o p e r a t i n g   w i t h   the   f i r s t   f a c e  

of  t he   t u m b l e r   t o  -  h o l d   t he   t u m b l e r   in   i t s   r e l e a s i n g  

p o s i t i o n   when  the   . t u m b l e r   has   one  of  s a i d   a l t e r n a t i v e  

o r i e n t a t i o n s   w i l l   no t   n e c e s s a r i l y   h o l d   the   t u m b l e r   in  i t s  

r e l e a s i n g   p o s i t i o n   when  t he   t u m b l e r   has  the  s e c o n d   o f  

s a i d   a l t e r n a t i v e   o r i e n t a t i o n s .   Two  d i f f e r e n t   l o c k s ,   f o r  

o p e r a t i o n   by  d i f f e r e n t   k e y s ,   can  be  p r o d u c e d   by  a s s e m b l y  

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

An  e x a m p l e   of  a  l o c k   and  key  e m b o d y i n g   the   i n v e n t i o n  

w i l l   now  be  d e s c r i b e d ,   w i t h   r e f e r e n c e   to  the   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  

FIGURE  1  shows  a  c r o s s - s e c t i o n   of  the   l o c k   in  a  

p l a n e   c o n t a i n i n g   a  l o n g i t u d i n a l   a x i s   of  the   l o c k ,  

t o g e t h e r   w i t h   a  s h a n k   of  a  key  p r e s e n t   in  a  keyway  of  t h e  

l o c k ;  

FIGURE  2  shows  a  c r o s s - s e c t i o n   on  the  l i n e   I I - I I   o f  

F i g u r e   1;  

FIGURE  3  shows  a  c o r r e s p o n d i n g   c r o s s - s e c t i o n   of  t h e  

l o c k   w i t h   t he   key  a b s e n t ;  

FIGURE 4  shows  a  c o r r e s p o n d i n g   c r o s s - s e c t i o n   of  t h e  

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

FIGURE  5  is  a  p l a n   v iew  of  the   key  i s o l a t e d   f rom  t h e  

l o c k ;  

FIGURE  6  shows  a  c r o s s - s e c t i o n   on  the  l i n e   VI -VI   o f  

F i g u r e   5 ;  



FIGURE  7  i l l u s t r a t e s   a  m o d i f i c a t i o n   of  the   l o c k   by  

way  of  a  c r o s s - s e c t i o n   c o r r e s p o n d i n g   to  F i g u r e   1;  a n d  

FIGURE  8  i l l u s t r a t e s   a  t u m b l e r   of  t h e   m o d i f i e d   l o c k .  

The  l o c k   shown  in  F i g u r e s   1  t o  4   c o m p r i s e s   a  h o u s i n g  

10  w h i c h   may  be  of  g e n e r a l l y   c y l i n d r i c a l   form  or  may  h a v e  

some  o t h e r   e x t e r n a l   s h a p e   by  w h i c h   t he   h o u s i n g   is   a d a p t e d  

to  f i t   in  a  d e v i c e   wh ich   i s   to  be  c o n t r o l l e d   by  the   l o c k .  

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

a t   d i a m e t r i c a l l y   o p p o s i t e   p o s i t i o n s   two  g r o o v e s   11  and  1 2  

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

r e c t i l i n e a r   and  a r e   p a r a l l e l   to  an  a x i s   13  d e f i n e d   by  t h e  

h o u s i n g .  

W i t h i n   t he   h o u s i n g ,   t h e r e   i s   m o u n t e d   a  t u m b l e r  

c a r r i e r   14  h a v i n g   a t   one  end  a  head   15  wh ich   o v e r l a p s  

w i t h   an  end  f a c e   of  t he   h o u s i n g   to  p r e v e n t   a x i a l   m o v e m e n t  

of  t he   t u m b l e r   c a r r i e r   r e l a t i v e   to  t h e   h o u s i n g   in  o n e  

d i r e c t i o n .   R e l a t i v e   a x i a l   m o v e m e n t   in  t he   o p p o s i t e  

d i r e c t i o n   i s   p r e v e n t e d   by  an  a n n u l a r   r e t a i n e r   16  s e c u r e d  

on  t he   h o u s i n g   10  and  e x t e n d i n g   t h e r e f r o m   t o w a r d s   t h e  

a x i s   13  to   o v e r l a p   w i t h   a  s h o u l d e r   on  t h e   t u m b l e r   c a r r i e r  

w h i c h   f a c e s   away  f rom  the   head   15.  An  end  p o r t i o n   of  t h e  

t u m b l e r   c a r r i e r   a d j a c e n t   to  t h e   r e t a i n e r   16  is  a d a p t e d   t o  

d r i v e   a  d r i v e n   member  of  t he   c o n t r o l l e d   d e v i c e .   F o r  

e x a m p l e ,   a  p a i r   of  f l a t s   may  be  f o r m e d   on  t h i s   e n d  

p o r t i o n   or  t he   end  p o r t i o n   may  be  p r o v i d e d   w i t h   a n  

e c c e n t r i c   e l e m e n t   or  c a m .  

A  keyway   e x t e n d s   t h r o u g h   t h e   i n t e r i o r   of  the   t u m b l e r  

c a r r i e r   14  f rom  an  o u t e r   end  f a c e   17  t h e r e o f ,   w h i c h   i s  

r e m o t e   f rom  t he   r e t a i n e r   16,  a t   l e a s t   a  p a r t   of  t he   way  

t o w a r d s   an  o p p o s i t e   end  f a c e   of  t he   t u m b l e r   c a r r i e r .   I n  

t he   e x a m p l e   i l l u s t r a t e d ,   t he   keyway   e x t e n d s   to  a  b o r e   18  

f o r m e d   in  t h e   end  p o r t i o n   of  t h e   t u m b l e r   c a r r i e r   a d j a c e n t  

to  t he   r e t a i n e r .   The  keyway  has   a  r e c t a n g u l a r   c r o s s -  

s e c t i o n ,   as  v i e w e d   in  a  d i r e c t i o n   a l o n g   t he   a x i s   13.  T h e  

key  f o r   u se   w i t h   the   l o c k   has   a  s h a n k   19  wh ich   is   a  

s l i d i n g   f i t   w i t h i n   the   keyway   and  has   two  l a r g e r   f a c e s  

and  two  s m a l l e r   f a c e s .   A  f r e e   end  p o r t i o n   20  of  t h e  



s h a n k   r e m o t e   f rom  a  h a n d l e   21  of  the   key  i s  o f   c o n i c a l  

f o r m .  

A  number   of  a p e r t u r e s   is   p r o v i d e d   in  t he   t u m b l e r  

c a r r i e r   14,  each   of  t h e s e   a p e r t u r e s   e x t e n d i n g   t h r o u g h   t h e  

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

the   g r o o v e   11  to  a  s i d e   t h e r e o f   a d j a c e n t   to  t he   g r o o v e  

12,  when  the   key  i s   a b s e n t   from  the   l o c k .   T h e s e  

a p e r t u r e s   a re   s p a c e d   a p a r t   a l o n g   the   a x i s   13.  Each  o f  

t h e s e   a p e r t u r e s   has   t he   same  s h a p e   and  d i m e n s i o n s   a n d  

t h e r e f o r e   o n l y   one  of  t he   a p e r t u r e s ,   i n d i c a t e d   by  t h e  

r e f e r e n c e   n u m e r a l   22,  w i l l   be  d e s c r i b e d .  

As  v i e w e d   in  a  d i r e c t i o n   from  the   g r o o v e   11  to  t h e  

g r o o v e   12,  when  t he   key  is  a b s e n t   f rom  the   l o c k ,   t h e  

a p e r t u r e   22  is  r e c t a n g u l a r   and  is  b o u n d e d   by  a  f i r s t   p a i r  

of  g u i d e   f a c e s ,   23  and  24,  w h i c h   a re   f l a t ,   p a r a l l e l   t o  

each   o t h e r   and  p e r p e n d i c u l a r   to  the   a x i s   13.  A  s e c o n d  

p a i r   of  f l a t ,   p a r a l l e l   g u i d e   f a c e s   25,  26,  w h i c h   ( s e e  

F i g u r e   2)  a re   p a r a l l e l   to  t he   a x i s   a l s o   form  p a r t   of  t h e  

b o u n d a r y   of  the   a p e r t u r e   22.  The  g u i d e   f a c e s   23  and  24  

a r e   c o n s i d e r a b l y   l a r g e r   t h a n   the   g u i d e   f a c e s   25  and  2 6 .  

The  g u i d e   f a c e s   25  and  26  a re   s p a c e d   f rom  and  l i e   a t  

o p p o s i t e   s i d e s   of  t he   a x i s .   I t   w i l l   be  s e e n   t h a t   t h e  

g u i d e   f a c e s   -23  and  24  a r e   i n t e r s e c t e d   by  the   k e y w a y  

( w h i c h   c o n t a i n s   t he   a x i s   1 3 ) ,   by  a  s p a c e   36  d e f i n e d   b y  

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

m e n t i o n e d   and  by  a  f u r t h e r   s p a c e   37  e x t e n d i n g   from  t h e  

keyway  to  the   c i r c u m f e r e n c e   of  the   t u m b l e r   c a r r i e r   at   a  

p o s i t i o n   r e m o t e   f rom  t he   s p a c e   3 6 .  

W i t h i n   each  of  t he   a p e r t u r e s   f o r m e d   in  the   t u m b l e r  

c a r r i e r   to  i n t e r s e c t   t he   keyway ,   t h e r e   is  d i s p o s e d   a  

r e s p e c t i v e   t u m b l e r .   The  t u m b l e r   o c c u p y i n g   the   a p e r t u r e  
22  is  i n d i c a t e d   by  the   r e f e r e n c e   n u m e r a l   27.  T h i s  

t u m b l e r   is  g u i d e d   by  the   g u i d e   f a c e s   23  to  26  f o r  

movement   a l o n g   a  p a t h   wh ich   is  p e r p e n d i c u l a r   to  the   a x i s  

13  and  e x t e n d s   b e t w e e n   the   g r o o v e s   11  and  12  when  the   k e y  

is  a b s e n t   from  the   l o c k .   The  t u m b l e r   has  o p p o s i t e   e n d  

p o r t i o n s   28  and  29  w h i c h   can  be  r e c e i v e d   in  the   g r o o v e s  



11  and  12  r e s p e c t i v e l y .   Wi th   t h e   t u m b l e r   27,  t h e r e   i s  

e n g a g e d   a  r e s p e c t i v e   s p r i n g   30  w h i c h   u r g e s   the   t u m b l e r  

i n t o   a  l o c k i n g   p o s i t i o n   in  w h i c h   t he   end  p o r t i o n   28  

e n g a g e s   in  t h e   g r o o v e   11.   The  o t h e r   t u m b l e r s   a r e  

a r r a n g e d   in  a  c o r r e s p o n d i n g   m a n n e r   and  have  a s s o c i a t e d  

s p r i n g s   a l s o   a r r a n g e d   in  a  c o r r e s p o n d i n g   m a n n e r .   I t   w i l l  

be  n o t e d   t h a t   a l l   of  the   t u m b l e r s   a r e   u r g e d   by  t h e i r  

s p r i n g s   t o w a r d s   t he   g r o o v e   1 1 .  

The  t u m b l e r   27  d e f i n e s   a  c e n t r a l   o p e n i n g   31,  a  p a r t  

of  w h i c h   i s   o c c u p i e d   by  t he   s p r i n g   30.  The  s p r i n g   b e a r s  

a g a i n s t   a  b o u n d a r y   of  the   o p e n i n g   n e a r   to  the   g r o o v e   1 1  

and  a l s o   b e a r s   a g a i n s t   s h o u l d e r s   p r o v i d e d   on  the   t u m b l e r  

h o u s i n g   14  a d j a c e n t   to  t h e   t u m b l e r   27  and  f a c i n g  

g e n e r a l l y   t o w a r d s   t h e   g r o o v e   1 1 .  

A  f u r t h e r   o p e n i n g   is  f o r m e d   in  t he   t u m b l e r   27  a t   a  

p o s i t i o n   n e a r   to  t h e   end  p o r t i o n   29.  T h r o u g h   t h i s  

o p e n i n g   t h e r e   e x t e n d s   a  ba r   32  w h i c h   a l s o   e x t e n d s   t h r o u g h  

c o r r e s p o n d i n g   o p e n i n g s   in  t h e   o t h e r   t u m b l e r s .   I t   w i l l   b e  

s e e n   t h a t   t h e   ba r   32  is   a  c l o s e   f i t   in  t he   t u m b l e r   27  s o  

t h a t   when  t h e   t u m b l e r   is   d i s p l a c e d   r e l a t i v e   to  t h e  

t u m b l e r   h o u s i n g ,   t he   bar   moves  w i t h   t he   t u m b l e r .   As  

shown,   a  f u r t h e r   one  of  the   t u m b l e r s   may  a l s o   r e c e i v e   t h e  

bar   w i t h   a  c l o s e   f i t   to  p r o v i d e   good  c o n t r o l   o v e r   m o v e -  
ment   of  t h e   b a r .   H o w e v e r ,   t he   r e m a i n i n g   t u m b l e r s   r e c e i v e  

the   ba r   in  s o m e w h a t   l a r g e r   o p e n i n g s   so  t h a t   l i m i t e d  

movemen t   of  t h e s e   t u m b l e r s   r e l a t i v e   to  t he   bar   i s  

p e r m i t t e d .  

In  a l l   p o s i t i o n s   of  t he   t u m b l e r   27  a l o n g   i t s  

p e r m i t t e d   p a t h   of  m o v e m e n t ,   t he   a x i s   13  e x t e n d s   t h r o u g h  

the   o p e n i n g   31.  When  the   key  is   i n t r o d u c e d   i n t o   t h e  

k e y w a y ,   t h e   t i p   of  t he   c o n i c a l   end  p o r t i o n   20  t r a v e l s  

a l o n g   t he   a x i s   13  and  t h e r e f o r e   e n t e r s   the   c e n t r a l  

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

s h a n k   e n g a g e s   a  s u r f a c e   33  of  t h e   t u m b l e r   which   f o r m s   a  

p a r t   of  t h e   b o u n d a r y   of  t he   o p e n i n g   31.  S l i d i n g  o f   t h e  

end  p o r t i o n   20  of  the   key  s h a n k   on  the   s u r f a c e   33  d r i v e s  

t he   t u m b l e r   f rom  t he   g r o o v e   11  t o w a r d s   t he   g r o o v e   12  by  a  



camming   a c t i o n .   As  t he   key  r e a c h e s   i t s   f u l l y   i n s e r t e d  

p o s i t i o n ,   a  f u r t h e r   s u r f a c e   34  on  the   t u m b l e r ,   w h i c h   a l s o  

f o r m s   a  p a r t   of  t he   b o u n d a r y   of  the   o p e n i n g   31,  comes  t o  

r e s t   on  a  l o c a t i o n   s u r f a c e   35  of  the   key  so  p o s i t i o n e d   i n  

r e l a t i o n   to  t he   a x i s   13  t h a t   the   t u m b l e r   o c c u p i e s   i t s  

r e l e a s i n g   p o s i t i o n ,   in  wh ich   the   e n t i r e   t u m b l e r   l i e s  

w i t h i n   t he   t u m b l e r   c a r r i e r   14  and  the   end  p o r t i o n s   28  a n d  

29  c a n n o t   e n g a g e   t h e   h o u s i n g   1 0 .  

I t   w i l l   be  n o t e d   t h a t ,   d u r i n g   i n i t i a l   d i s p l a c e m e n t  

of  t he   t u m b l e r   f rom  i t s   l o c k i n g   p o s i t i o n   by  the   k e y ,  

t h e r e   is  no  e n g a g e m e n t   b e t w e e n   the   key  and  t h e   s u r f a c e   34 

of  t he   t u m b l e r .   The  m a j o r i t y   of  the   wear   w h i c h   o c c u r s   a s  

a  r e s u l t   of  s l i d i n g   c o n t a c t   b e t w e e n   the   t u m b l e r   and  k e y  

d u r i n g   i n s e r t i o n   of  t he   key  o c c u r s   at   t he   s u r f a c e   33  o f  

the   t u m b l e r ,   r a t h e r   t h a n   at  the   s u r f a c e   3-4.  S i n c e   i t   i s  

t h i s   l a t t e r . s u r f a c e   w h i c h   is   r e l i e d   upon  to  e s t a b l i s h   t h e  

r e l e a s i n g   p o s i t i o n   of  t he   t u m b l e r ,   the   key  w i l l   e s t a b l i s h  

t h e   r e l e a s i n g   p o s i t i o n   of  the   t u m b l e r   r e l i a b l y   even  w h e n  

c o n s i d e r a b l e   wear   of  t he   t u m b l e r   has  o c c u r r e d .  

The  t u m b l e r   27  can  be  r e c e i v e d   b e t w e e n   the   g u i d e  

s u r f a c e s   23  to  26  in  e i t h e r   one  of  two  a l t e r n a t i v e  

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

t h r o u g h   180°  a b o u t   an  a x i s   p e r p e n d i c u l a r   to  t he   a x i s   13  

and  p a r a l l e l   to  e a c h   of  t he   g u i d e   f a c e s .   S i n c e   t h e  

s u r f a c e   34  of  t he   t u m b l e r   does   no t   l i e   c e n t r a l l y   b e t w e e n  

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

b e t w e e n   t h e s e   two  o r i e n t a t i o n s .   The  l o c a t i o n   s u r f a c e   35  

of  t he   key  l i e s   in  a  r e c e s s   fo rmed   in  one  of  the   l a r g e r  

f a c e s   of  t he   key  and  e x t e n d i n g   from  one  of  t h e   s m a l l e r  

f a c e s   a  p a r t   of  t he   way  t o w a r d s   t h e   o p p o s i t e   s m a l l e r  

f a c e .   Thus ,   t h e   p o s i t i o n   of  the   l o c a t i o n   s u r f a c e  

c o r r e s p o n d s   to  t he   p o s i t i o n   of  the   s u r f a c e   34  of  t h e  

t u m b l e r   w h e n  t h e   key  is   f u l l y   i n s e r t e d   and  the   t u m b l e r  

has   one  of  i t s   a l t e r n a t i v e   o r i e n t a t i o n s .   When  t h e  

t u m b l e r   has  the   a l t e r n a t i v e   o r i e n t a t i o n ,   t he   f u l l y  

i n s e r t e d   key  would   no t   h o l d   the   t u m b l e r   in  i t s   r e l e a s i n g  

p o s i t i o n .   For  e x a m p l e ,   the   s u r f a c e   34  of  t he   t u m b l e r   may 



t h e n   b e a r   on  an  u n - r e c e s s e d   p a r t   of  a  m a j o r   f a c e   of  t h e  

key  s h a n k   so  t h a t   t h e   t u m b l e r   is   h e l d   in  a  p o s i t i o n   i n  

w h i c h   t he   end  p o r t i o n   29  e x t e n d s   i n t o   t he   g r o o v e   1 2 .  

L o c a t i o n   s u r f a c e s   a r e   p r o v i d e d   on  the   key  f o r   e a c h  

of  the   t u m b l e r s .   The  key  may  be  a  d o u b l e - e n t r y   key,   i n  

wh ich   c a s e   t h e r e   i s   p r o v i d e d   a t   e a c h   of  the   l a r g e r   f a c e s  

of  t he   key  s h a n k   a  r e s p e c t i v e   l o c a t i o n   s u r f a c e   f o r   a l l   o f  

the   t u m b l e r s .   Each   l o c a t i o n   s u r f a c e   i s   f o rmed   by  m o v i n g  

a  c u t t i n g   t o o l   in  a  d i r e c t i o n   p a r a l l e l   to  the   l a r g e r  

f a c e s   of  t he   key  and  p e r p e n d i c u l a r   to  t he   s m a l l e r   f a c e s  

of  the   key  t o w a r d s   and  b e y o n d   one  of  t he   s m a l l e r   f a c e s   a  

p a r t   of  t h e   way  t o w a r d s   t he   o t h e r   s m a l l e r   f a c e .   T h e  

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

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

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

T h e   b a r   32  is   i n t e n d e d   to  p e r m i t   o p e r a t i o n   of  t h e  

l o c k   by  a  m a s t e r   key  c a p a b l e   of  m o v i n g   to  t h e i r   r e l e a s i n g  

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

w i t h   a  c l o s e   f i t .   The  a r r a n g e m e n t   is   such   t h a t   t he   b a r  

t h e n   n e c e s s a r i l y   moves   e a c h   of  t h e   o t h e r   t u m b l e r s   to  i t s  

r e l e a s i n g   p o s i t i o n .   W i t h i n   or  a d j a c e n t   to  the   head  15  o f  

t he   t u m b l e r   c a r r i e r ,   t h e r e   may  be  p r o v i d e d   in  the   k e y w a y  

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

i n t o   t h e   l o c k  w h i l s t   p e r m i t t i n g   t he   i n s e r t i o n   of  o t h e r  

keys   h a v i n g   an  a p p r o p r i a t e   g r o o v e   in  the   key  s h a n k   t o  

p r o v i d e   c l e a r a n c e   f o r   t he   o b s t r u c t i o n .   The  p o s i t i o n   o f  

the   o b s t r u c t i o n   may  v a r y   as  b e t w e e n   d i f f e r e n t   s a m p l e s   o f  

t he   l o c k   so  t h a t   a  s l a v e   key  w h i c h   can  be  i n s e r t e d   in  o n e  

l o c k   c a n n o t   be  i n s e r t e d   in  a n o t h e r   bu t   a  m a s t e r   key  c a n  

be  i n s e r t e d   i n t o   b o t h .  

As  shown  in  F i g u r e   7,  t he   l o c k   may  be  m o d i f i e d   b y  

o m i s s i o n   of  t h e   b a r   32  and  a r r a n g e m e n t   of  a l t e r n a t e  

s p r i n g s   a t   o p p o s i t e   s i d e s   of  t he   a x i s   of  the   l o c k .   I n  

F i g u r e   7,  t h e r e   i s   shown  a  t u m b l e r   40  p r o v i d e d   w i t h   a  

s p r i n g   41  f o r   u r g i n g   the   t u m b l e r   in  the   u p w a r d s  

d i r e c t i o n ,   as  shown  in  t he   d r a w i n g .   A d j a c e n t   to  t h e  

t u m b l e r   40,  t h e r e   is   a  t u m b l e r   42  p r o v i d e d   w i t h   a  s p r i n g  



43  f o r   u r g i n g   t he   t u m b l e r   42  d o w n w a r d s ,   as  shown  in  t h e  

d r a w i n g .   I t   w i l l   be  n o t e d   t h a t   e ach   of  t he   s p r i n g s   41 

and  43  is   d i s p o s e d   a t   t h a t   s i d e   of  t h e   a x i s   of  t he   l o c k ,  

away  from  w h i c h   t h e   s p r i n g   u r g e s   t he   a s s o c i a t e d   t u m b l e r .  

The  t u m b l e r   42  is  i l l u s t r a t e d   in  F i g u r e   8,  w h e r e   i t  

can  be  s e e n   t h a t   the   t u m b l e r   has   an  o p e n i n g   44  f o r  

r e c e i v i n g   t he   s p r i n g   43  and  w h i c h   is   s e p a r a t e   f rom  t h e  

c e n t r a l   o p e n i n g   45  of  the   t u m b l e r .   The  t u m b l e r   has   a  

f a c e   46  w h i c h   f o r m s   a  p a r t   of  t he   b o u n d a r y   of  t he   c e n t r a l  

o p e n i n g   45  and  w h i c h   e n g a g e s   a  c o r r e s p o n d i n g   l o c a t i o n  

s u r f a c e   on  the   key .   I t   w i l l   be  n o t e d   t h a t   the   o p e n i n g   44  

l i e s   m i d - w a y   b e t w e e n   l a t e r a l   m a r g i n s   of  t he   t u m b l e r ;  

w h e r e a s   t he   s u r f a c e   46  l i e s   n e a r   to  one  l a t e r a l   m a r g i n  

and  r e m o t e   f rom  t he   o t h e r   l a t e r a l   m a r g i n .   In  t h e  

a s s e m b l e d   l o c k ,   t he   c e n t r e   of  t he   o p e n i n g   44  l i e s  
-  ,  

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

t u m b l e r   42;  w h e r e a s   the   s u r f a c e   46  l i e s   much  n e a r e r   t o  

one  g u i d e   f a c e   of  t he   l o c k   t h a n   to  an  o p p o s i t e   g u i d e  

f a c e .  

A  f u r t h e r   p a r t   of  the   b o u n d a r y   of  the   o p e n i n g   4 5  i s  

d e f i n e d   by  a  s u r f a c e   48  which   f a c e s   in  the   same  d i r e c t i o n  

as  does   t he   s u r f a c e   46,  t h a t   is  away  f rom  the   o p e n i n g   4 4 ,  

and  wh ich   e x t e n d s   from  the  v i c i n i t y   of  the   s u r f a c e   46  t o  

an  o p p o s i t e   l a t e r a l   b o u n d a r y   of  the   o p e n i n g   45.  A  p a r t  

of  t he   s u r f a c e   48  l i e s   c e n t r a l l y   b e t w e e n   the   g u i d e   f a c e s  

of  the  body  w i t h   wh ich   the   t u m b l e r   e n g a g e s   and  is  a l i g n e d  

w i t h   the   l o n g i t u d i n a l   c e n t r e l i n e   of  the   o p e n i n g   44,  a n d  

t h e r e f o r e   w i t h   t h e   c e n t r e l i n e   of  the   s p r i n g   43  r e c e i v e d  

in  t h a t   o p e n i n g .  

As  shown  in  F i g u r e   7,  t h e r e   a r e   at   the   f r e e   end  o f  

the   key  s h a n k   19  two  m u t u a l l y   i n c l i n e d   f a c e s   49  and  5 0  

which   i n t e r s e c t   on  the   l o n g i t u d i n a l   c e n t r e l i n e   of  t he   k e y  

and  a r e   i n c l i n e d   e q u a l l y   and  in  o p p o s i t e   d i r e c t i o n s   t o  

t h a t   c e n t r e l i n e .   The  f a c e s   49  and  50  do  n o t  e x t e n d  

a c r o s s   t he   f u l l   w i d t h   of  the   key .   They  o c c u p y   o n l y   a  

m i d d l e   p a r t   of  the   end  of  the  key ,   b e i n g   f o r m e d   on  a  

r e l a t i v e l y   n a r r o w   f r e e   end  p o r t i o n   51  of  the   key  and  t h u s  



s p a c e d   f rom  b o t h   l a t e r a l   m a r g i n s   of  t he   key .   T h e r e  

e x t e n d   b e t w e e n   t he   n a r r o w   end  p o r t i o n   51  of  t h e   key  a n d  

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

f a c e s   52  and  53  w h i c h   a r e   p a r a l l e l   to  t he   f a c e s   49  and  50  

r e s p e c t i v e l y   bu t   o f f s e t   t h e r e f r o m   t o w a r d s   one  l a t e r a l  

m a r g i n   of  t h e   key .   A  c o r r e s p o n d i n g   p a i r   of  f a c e s   ( n o t  

s h o w n )   is   p r o v i d e d   a d j a c e n t   to  the   o t h e r   l a t e r a l   m a r g i n  

of  t h e   k e y .  

When  t h e   key  is   i n s e r t e d   i n t o   t he   l o c k ,   t h e   t u m b l e r  

shown  in  F i g u r e   8  is   f i r s t   e n g a g e d   by  t he   f a c e   49  on  t h e  

end  p o r t i o n   of  t he   key ,   t h i s   f a c e   e n g a g i n g   t h e   f a c e   48  o f  

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

t h e   a x i s   of  t he   a s s o c i a t e d   s p r i n g   43.  As  t he   key  i s  

moved  a l o n g   t h e   l o c k ,   t h e   s u r f a c e   48  of  t h e   t u m b l e r  

s l i d e s   on  t he   f a c e   49  of  t h e   key  and  t h e n .  o n t o   a  f a c e   o f  

t h e   key  w h i c h   i s   p a r a l l e l   to   t he   d i r e c t i o n   of  m o v e m e n t   o f  

t h e   key .   In  t h i s   way,  t h e   t u m b l e r   is  moved  a  p a r t   of  t h e  

way  t o w a r d s   i t s   r e l e a s i n g   p o s i t i o n .   The  f a c e   52  of  t h e  

key  t h e n   e n g a g e s   t he   s u r f a c e   46  of  the   t u m b l e r   a n d  

c o n t i n u e d   m o v e m e n t   of  t h e   key  a l o n g   t he   l o c k   c a u s e s   t h e  

t u m b l e r   to  move  i n t o   or  t h r o u g h   i t s   r e l e a s i n g   p o s i t i o n ,  

t h e   s u r f a c e   48  of  t h e   t u m b l e r   t h e n   b e i n g   r a i s e d   c l e a r   o f  

t h e   key .   When  t he   key  has   been  f u l l y   i n s e r t e d ,   t h e  

p o s i t i o n   of  t he   t u m b l e r   is   d e t e r m i n e d   by  e n g a g e m e n t   o f  

t h e   s u r f a c e   46  w i t h   a  c o r r e s p o n d i n g   l o c a t i o n   s u r f a c e   on  

t h e   k e y .   I t   w i l l   be  n o t e d   t h a t   the   r e l e a s i n g   p o s i t i o n   o f  

t h e   key  w i l l   n o t   be  a f f e c t e d   by  wear   of  t h e   s u r f a c e   48 

w h i c h   is   s u b j e c t e d   to  t h e   i n i t i a l   s l i d i n g   c o n t a c t   b e t w e e n  

t h e   t u m b l e r   and  key  upon  i n s e r t i o n   of  the   k e y .  

As  shown  in  F i g u r e   7,  each   a p e r t u r e   of  t he   t u m b l e r  

c a r r i e r   w h i c h   r e c e i v e s   one  of  the   t u m b l e r s   is   b r i d g e d   by  

a  p a r t   of  t h e   body  w i t h   wh ich   one  end  p o r t i o n   of  t h e  

a s s o c i a t e d   s p r i n g   is   e n g a g e d .   The  p a r t   of  t he   body  w h i c h  

b r i d g e s   t h e   a p e r t u r e   c o n t a i n i n g   the   t u m b l e r   42  i s  

i n d i c a t e d   by  t he   r e f e r e n c e   n u m e r a l   54.  As  t he   t u m b l e r   i s  

moved   to  or  t h r o u g h   i t s   r e l e a s i n g   p o s i t i o n ,   t he   b r i d g i n g  

p a r t   54  of  t he   t u m b l e r   c a r r i e r   e n t e r s   t he   o p e n i n g   44  a n d  



r e d u c e s   the   r i s k   of  d e f o r m a t i o n   of  t he   l i m b s  ' 5 5   and  56  o f  

t he   t u m b l e r   w h i c h   l i e   on  o p p o s i t e   s i d e s   of  t he   o p e n i n g  

44.  The  b r i d g i n g   p a r t s   of  t he   t u m b l e r   c a r r i e r   s u p p o r t  

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

of  the   t u m b l e r   c a r r i e r .  

The  t u m b l e r   42  i s   g e n e r a l l y   f l a t .   H o w e v e r ,   a d j a c e n t  

to  one  l a t e r a l   m a r g i n ,   t h i s   t u m b l e r   i n c l u d e s   an  o u t -  

s t a n d i n g   p o r t i o n   47  w h i c h   is  b e n t   s o m e w h a t   w i t h   r e s p e c t  

to  t he   r e m a i n d e r   of  the   t u m b l e r   and  d e p a r t s   f rom  t h e  

g e n e r a l l y   f l a t   c o n d i t i o n   of  the   t u m b l e r .   Each  t u m b l e r   o f  

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

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

s p r i n g s   a t   t he   same  s i d e   of  t he   a x i s   of  t he   l o c k   form  a  

s i n g l e ,   s u b s t a n t i a l l y   r e c t i l i n e a r   row,   when  the   t u m b l e r s  

a r e   in  t h e i r   r e l e a s i n g   p o s i t i o n s   and  t he   o u t s t a n d i n g  

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

s i d e   o f ' t h e   a x i s   of  t he   l o c k   form  a  s e c o n d   s u b s t a n t i a l l y  

r e c t i l i n e a r   row.  The  ' o u t s t a n d i n g   p o r t i o n s   of  t h e  

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

a s s e m b l i n g   the   l o c k   or  by  a  m a c h i n e   w h i c h   a s s e m b l e s   t h e  

l o c k ,   to  a s s i s t   in  e s t a b l i s h i n g   the   r e q u i r e d   o r i e n t a t i o n  

of  the   t u m b l e r s .  

In  b o t h . . t h e   m o d i f i e d   and  u n m o d i f i e d   v e r s i o n s   of  t h e  

l o c k ,   when  the   key  has  been  f u l l y   i n s e r t e d ,   i t   e n g a g e s  
the   t u m b l e r s   at  r e s p e c t i v e   p o s i t i o n s   r e l a t i v e   to  t h e .  

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

d i r e c t i o n   a l o n g   the   key  and  in  a  s e c o n d   d i r e c t i o n   t r a n s -  

v e r s e   to  the   l e n g t h   of  the   key  and  t r a n s v e r s e   to  t h e  

d i r e c t i o n   of  movement   of  the   t u m b l e r s   r e l a t i v e   to  t h e  

t u m b l e r   h o u s i n g .  

In  the   kev  i l l u s t r a t e d   in  F i g u r e   5,  r e c e s s e s   e x t e n d  

more  t h a n   h a l f   of  t he   way  a c r o s s   a  r e s p e c t i v e   l a r g e r   f a c e  

of  the   key  s h a n k   f rom  a  r e s p e c t i v e   s m a l l e r   f a c e   t o w a r d s  

t he   o p p o s i t e   s m a l l e r   f a c e .   T h e r e   is   on  each   l a r g e r   f a c e  

a  s i n u o u s   r i b   wh ich   e x t e n d s   a l o n g   the   key  s h a n k   b e t w e e n  

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

ment   of  the   key  i n t o   and  out   of  the   l o c k .   A l t e r n a t i v e l y ,  



e a c h   r e c e s s   may  e x t e n d   from  a  r e s p e c t i v e   s m a l l e r   f a c e  

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

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

r e c t i l i n e a r   c e n t r a l   r i b   on  the   l a r g e r   f a c e ,   t he   r i b  

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

t h e   s h a n k .  



1.  A  l o c k   c o m p r i s i n g   a  h o l l o w   h o u s i n g   ( 1 0 ) ,   a  t u m b l e r  

c a r r i e r   (14)   m o u n t e d   in  t he   h o u s i n g   and  f o r m e d   w i t h   a  

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

f a c e   t h e r e o f ,   h e r e i n   c a l l e d   t he   o u t e r   end  f a c e ,   and  w i t h  

an  a p e r t u r e   w h i c h   i n t e r s e c t s   s a i d   keyway  and  is   s p a c e d  

from  the   o u t e r   end  f a c e   of  t he   t u m b l e r   c a r r i e r ,   a  t u m b l e r  

(27)   d i s p o s e d   in  s a i d   a p e r t u r e   and  a  r e s i l i e n t   e l e m e n t  

(30)   e n g a g e d   w i t h   t he   t u m b l e r   c a r r i e r   and  w i t h   t h e  

t u m b l e r   in  a  m a n n e r   to  u r g e   the   t u m b l e r   t o w a r d s   a  l o c k i n g  

p o s i t i o n   in  w h i c h   an  end  p o r t i o n   of  t he   t u m b l e r   p r o j e c t s  

f rom  the   t u m b l e r   c a r r i e r   i n t o   a  r e c e s s   (11)   in  t h e  

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

wh ich   the   end  p o r t i o n   of  t he   t u m b l e r   is  no t   e n g a g e a b l e  
w i t h  t h e   h o u s i n g   and  the   t u m b l e r   c a r r i e r   h a v i n g   g u i d e  

f a c e s   ( 2 3 , 2 4 , 2 5 , 2 6 )   f o r   c o - o p e r a t i o n   w i t h   the   t u m b l e r  

c o l l e c t i v e l y   to  g u i d e ' t h e   t u m b l e r   f o r   movement   r e l a t i v e  

to  the   t u m b l e r   c a r r i e r   a l o n g   a  p a t h   b e t w e e n   the   l o c k i n g  

and  r e l e a s i n g   p o s i t i o n s   and  to  r e s t r a i n   movement   of  t h e  

t u m b l e r   r e l a t i v e   to  the   t u m b l e r   c a r r i e r   t r a n s v e r s e   t o  

s a i d   p a t h ,   w h e r e i n   t he   r e s i l i e n t   e l e m e n t   (30)   i s  

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

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

2.  In  c o m b i n a t i o n ,   a  l o c k   a c c o r d i n g   to  Cla im  1  and  a  

key  w h e r e i n   t he   t u m b l e r   has  a  f i r s t   f a c e   (35)   w h i c h ,   w h e n  

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

a g a i n s t   the   a c t i o n   of  the   r e s i l i e n t   e l e m e n t ,   r e s t s   on  t h e  

key  and  e x e r t s   t h e r e o n   a  f o r c e   d e r i v e d   from  the   r e s i l i e n t  

e l e m e n t   (30)   and  w h e r e i n   s a i d   f i r s t   f a c e   does   n o t   l i e  

c e n t r a l l y   b e t w e e n   the   g u i d e   f a c e s   ( 2 3 - 2 6 )   ( p r o d u c e d   i f  

n e c e s s a r y ) .  

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

t u m b l e r   has  a  s e c o n d   f a c e   (33)   f o r   c o - o p e r a t i o n   w i t h   t h e  

key  d u r i n g   i n s e r t i o n   of  the   key  i n t o   the   keyway ,   t h e  



a c t i o n   of  t he   key  on  s a i d   s e c o n d   f a c e   t h e n   d i s p l a c i n g   t h e  

t u m b l e r   f rom  i t s   l o c k i n g   p o s i t i o n   to  i t s   r e l e a s i n g  

p o s i t i o n .  

4.  A  c o m b i n a t i o n   a c c o r d i n g   to  C l a i m   2  c o m p r i s i n g   a t  

l e a s t   two  t u m b l e r s ,   so  a r r a n g e d   t h a t ,   a f t e r   i n s e r t i o n   o f  

t h e   key  i n t o   t he   t u m b l e r   h o u s i n g ,   t he   key  e n g a g e s   t h e  

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

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

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

key  and  t r a n s v e r s e   to  t h e   d i r e c t i o n   of  movemen t   of  t h e  

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

5.  A  c o m b i n a t i o n   a c c o r d i n g  t o   a n y  o n e   of  C l a i m s   2  to  4 

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

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

t h e i r   r e s p e c t i v e   r e s i l i e n t   e l e m e n t s .  

6.  A  c o m b i n a t i o n   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   2  to  4 

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

a p e r t u r e s   in  the   t u m b l e r   c a r r i e r ,   w h e r e i n   t he   t u m b l e r s  

a r e   u r g e d   in  t he   same  g e n e r a l   d i r e c t i o n   r e l a t i v e   to  t h e  

t u m b l e r   c a r r i e r .  

7.  A  c o m b i n a t i o n   a c c o r d i n g   to  C la im   5  or  Cla im  6 

w h e r e i n   t h e   key  has   a  s h a n k   (19)   w i t h   two  o p p o s i t e   l a r g e r  

f a c e s   and  two  o p p o s i t e   s m a l l e r   f a c e s   and  w h e r e i n   e a c h  

t u m b l e r ,   when  h e l d   in  i t s   r e l e a s i n g   p o s i t i o n   by  the   k e y ,  

i s   u r g e d   in  a  d i r e c t i o n   f rom  one  l a r g e r   f a c e   of  t he   k e y  

s h a n k   t o w a r d s   the   o t h e r   l a r g e r   f a c e .  

8.  A  c o m b i n a t i o n   a c c o r d i n g   to  C l a i m   7  w h e r e i n   t he   k e y  

h a s   in  s a i d  o n e   l a r g e r   f a c e   a  r e c e s s   ( 3 5 b )   in  which   a  

r e s p e c t i v e   one  of  t he   t u m b l e r s   e n g a g e s   when  the   t u m b l e r s  

a r e   h e l d   in  t h e i r   r e l e a s i n g   p o s i t i o n s   by  the   key  and  t h e  

r e c e s s   e x t e n d s   f rom  one  of  s a i d   s m a l l e r   f a c e s   a c r o s s   t h e  

l a r g e r   f a c e   a  p a r t   of  t he   way  t o w a r d s   t he   o t h e r   of  t h e  

s m a l l e r   f a c e s .  



9.  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   t he   r e s i l i e n t  

e l e m e n t   (30)   is  r e m o t e   f rom  s a i d   end  p o r t i o n   of  t h e  

t u m b l e r   (27)   wh ich   p r o j e c t s   i n t o   the   r e c e s s   (12)   in  t h e  

h o u s i n g   when  the   t u m b l e r   is   in  i t s   l o c k i n g   p o s i t i o n .  

10.  Any  n o v e l   f e a t u r e   or  n o v e l   c o m b i n a t i o n   of  f e a t u r e s  

d i s c l o s e d   h e r e i n   or  in  t he   a c c o m p a n y i n g   d r a w i n g s .  
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