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©  Improvements  in  rack  and  pinion  system  for  activating  lock  cylinder  units. 
©  A  rack  and  pinion  activated  lock  cylinder  unit  includes  a 
plurality  of  discs  1  which  have  pinion  teeth  2  for  engagement  24  2 
by  rack  teeth  25  on  a  corresponding  key  14.  The  discs  1  are  4  \*  ' 
pivotally  mounted  on  radial  plates  4  which  extend  radially  of  \f\  \  
the  lock  cylinder.  Each  of  the  discs  1  has  a  circular  peripheral  5  V  ( 
portion  23  which  projects  beyond  the  radial  plate  4  into  a  \r\  ] 
corresponding  groove  28  in  the  lock  housing  35,  to  prevent  .  \ f  
the  cylinder  turning.  Insertion  of  the  appropriate  key  turns  t. 
the  discs  to  a  position  such  that  flats  3  on  the  discs  face 
outwardly  and  turning  of  the  cylinder  is  permitted.  , 
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The  p r e s e n t   i n v e n t i o n   r e f e r s   to  i m p r o v e m e n t s  

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

u n i t s .  

Th i s   i n v e n t i o n   e n a b l e s   t he   l o c k   c y l i n d e r   u n i t  

to  be  r e t a i n e d   a g a i n s t   r o t a t i n g   movement   by  a  p l u r a l i t y  

of  d i s c s   o s c i l l a t i n g   abou t   i t s   s h a f t   and  p r o v i d e d   w i th   a  

t o o t h e d   s e c t i o n ,   a  s e g m e n t e d   a r e a   of  e ach   of  them  b e i n g  

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

s l e e v e   of  the  c y l i n d e r   u n i t .   The  s a i d   d i s c s   are   d i s p o s -  

ed  in  p l a t e s   r a d i a l   to  t he   c y l i n d e r   u n i t   s h a f t ,  s e c u r e d  

at  t h e i r   a x i a l   ends  to  c i r c u l a r   s u p p o r t s .  

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

u n i t ,   so  t h a t   i t   can  r o t a t e   f r e e l y ,   is  o b t a i n e d   by  i n -  

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

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

d i n a l l y   at  at  l e a s t   one  of  the   f a c e s   of  i t s   p o l y g o n a l  

p r o f i l e ,   which  r a c k s   are   c a p a b l e   of  m e s h i n g   w i th   the   c o r -  

r e s p o n d i n g   t e e t h   of  the  d i s c s ;   c a u s i n g   them  to  r o t a t e  

to  a  maximim  p e n e t r a t i o n   p o s i t i o n   of  the   key  at  w h i c h  

s e g m e n t e d   o f f s e t s   of  the   d i s c s   c o i n c i d e   w i t h   the  o p e n -  

in6s   of  the  f i x e d   s l e e v e .   At  t h i s   p o s i t i o n   t h e r e   a r e  

no  means  f o r  r e t a i n i n g   the   c y l i n d e r   u n i t   a g a i n s t   r o t a -  

t i o n .  

.  Each  of  the  d i s c s   is  i m p e l l e d   by  a  s p r i n g  

which   m a i n t a i n s   i t   in  an  a n g u l a r   p o s i t i o n   f i x e d   by  a  

b u t t ,   in  o r d e r   to  e n a b l e   i n s e r t i o n   of  the   key  and  s o  

t h a t   the   i n i t i a l   t o o t h   of  each  of  i t s   r a c k s   i m p i n g e s  

c o r r e c t l y   on  the  f i r s t   t o o t h   of  the  d i s c ,   w i t h o u t   c a u s -  

ing  any  o b s t r u c t i o n   or  b l o c k i n g   b e t w e e n   t e e t h .  



The  wide  r a n g e   of  l o c h   c y l i n d e r   u n i t s   a n d  

c o r r e s p o n d i n g   keys  is  a c h i e v e d   by  v a r y i n g   the   number  o f  

t e e t h   of  at  l e a s t   one  of  t h e   key  r a c k s ,   s i n c e   t h i s   h a s  

a  b e a r i n g   on  the   f i n a l   p o s i t i o n   a d o p t e d   by  the   c o r r e s -  

p o n d i n g   d i s c ,   and  t h e r e f o r e   i t s   s e g m e n t e d   o f f s e t ,   e n -  

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

p l a c e d   at  a  d i f f e r e n t   p o s i t i o n .   A c c o r d i n g   to  the   i n -  

v e n t i o n ,   and  to  h i g h l y   i n c r e a s e   the   d i f f e r e n t   c o m b i n a -  

t i o n s   of  l ock   c y l i n d e r   u n i t s   and  k e y s ,   t he   p i t c h   of  a t  

l e a s t   one  of  the  r a c k   and  p i n i o n   g e a r s   must  d i f f e r   f r o m  

t h a t   of  the  r e s t .   F u r t h e r ,   the   t e e t h   of  at  l e a s t   o n e  

of  the  key  r a c k s   can  be  d i s p o s e d   in  a  l i n e a l l y   o f f s e t  

p o s i t i o n   from  t h o s e   of  t he   r e s t .  

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

v i d e d   wi th   a  t o o t h e d   a r e a   a re   p r e f e r a b l y   p l a c e d   at  b o t h  

s i d e s   of  the   r a d i a l   p l a t e s ,   o s c i l l a t i n g   abou t   a  common 

s h a f t   which  p a s s e s   t h r o u g h   them,   the   s a i d   d i s c s   b e i n g  

a n g u l a r l y   p o s i t i o n e d   so  t h a t   t he   f i r s t   t o o t h ,   on  w h i c h  

the  key  i m p i n g e s ,   is   f i r m l y   p o s i t i o n e d   by  the   s a i d   b u t t ,  

c l o s e   to  the   s h a f t   of  the   l o c k   c y l i n d e r   u n i t   and  c o i n -  

c i d i n g   t h e r e f o r e   w i t h   t h a t   of  the   o p e r a t i n g   key.   In  a c -  

c o r d a n c e   wi th   t h i s   a r r a n g e m e n t   of  t he   d i s c s ,   t he   r a c k s  

of  the  key  w i l l   be  p o s i t i o n e d   in  p a i r s ,   t h e i r   t e e t h   h a v -  

ing  the   same  or  a  d i f f e r e n t   p i t c h ,   as  w e l l   as  a l s o   s l i g h t -  

ly  o f f s e t ,   as  a l r e a d y   i n d i c a t e d .  

The  d i s c   s u p p o r t   p l a t e s   are   p r e f e r a b l y   a r -  

r a n g e d   e c c o r d i n g   to  two  p e r p e n d i c u l a r   p l a n e s ,   so  t h a t  

t h e i r   i n n e r   edges  are  c l o s e   to  the   s h a f t ,   e m e r g i n g   f r o m  

the  d i s c s ,   w h e r e f o r e   the   key  w i l l   adop t   a  g e n e r a l   s q u a r e  

s e c t i o n   and  w i l l   be  p r o v i d e d   w i t h   four   l o n g i t u d i n a l  



n o t c h e s   c o n s t i t u t i n g   the   g u i d i n g   means  f o r   the   i n s e r t i o n  

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

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

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

a  s e t   of  d r a w i n g s   is  a c c o m p a n i e d   in  w h i c h ,   by  way  of  i l -  

l u s t r a t i o n   and  not   l i m i t i n g ,   the   f o l l o w i n g   is   r e p r e s e n t -  

e d :  

F i g u r e   1  is  an  e l e v a t i o n a l   v iew  of  one  o f  

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

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

is  r e t a i n e d   a g a i n s t   r o t a t i o n ,   and  a l s o   s h o w i n g   the  k e y  

of  the  a c t u a t i n g   s y s t e m   of  the  i n v e n t i o n .  

F i g u r e   2  i s  a   s e c t i o n   on  l i n e   A-B  of  f i g u r e  

l .  

F i g u r e  3   is  a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w  

showing   the   f a s t e n i n g   of  the  r a d i a l   s u p p o r t   p l a t e s   o f  

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

the   s o l i d   f rame  of  the  lock   c y l i n d e r   u n i t .  

F i g u r e   4  is  a  c r o s s - s e c t i o n   of  t he   l o c k  

c y l i n d e r   u n i t   of  f i g u r e   3,  i n c l u d i n g   the   d i s c s   and  t h e  

f i x e d   s l e e v e   of  the   c y l i n d e r   u n i t .  

F i g u r e   5  is  a  p a r t i a l   s e c t i o n   of  the   o p e r a t -  

ing  key  of  the  i n v e n t i o n .  

F i g u r e   6  is  a  s e c t i o n   on  l i n e   C-D  of  f i g u r e  

5 .  

F i g u r e   7  is  a  p e r s p e c t i v e   v iew  of  the  f i x -  

ed  s l e e v e   of  t he   l ock   c y l i n d e r   u n i t ,   i l l u s t r a t i n g   t h e  

o p e n i n g s   c o n s t i t u t i n g   the  means  for   r e t a i n i n g   the   c y l i n -  

der  u n i t   a g a i n s t   r o t a t i o n .  



R e f e r r i n g   to  t h e s e   d r a w i n g s ,   i t   can  be  s e e n  

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

c y l i n d e r   u n i t s   is  c o m p r i s e d   o f ' a   p l u r a l i t y   of  d i s c s   1 

p r o v i d e d   at  a  p a r t i a l   a r e a   of  t h e i r   p e r i p h e r y   w i t h   t e e t h  

2,  e ach   one  of  which   has  a  s e g m e n t e d   o f f s e t   d e f i n i n g   a  

s t r a i g h t   l i n e   3  at  a  r e l a t i v e   p o s i t i o n   w i t h   r e s p e c t   t o  

t h e   t e e t h   2,  some  d i s c s   d i f f e r i n g   f r o n   o t h e r s .   T h e  

d i s c s   1  are   p r e f e r a b l y   d i s p o s e d   in  p a i r s   and  are   r o t a -  

t a b l y   s u p p o r t e d   at  b o t h   s i d e s   of  a  p l u r a l i t y   of  s u p p o r t  

p l a t e s   4  d i s p o s e d   r a d i a l l y   to  t he   s h a f t   of  the  l o c k   c y -  

l i n d e r   u n i t ,   which  p l a t e s   are  f i x e d   a t  t h e i r   ends  5  t o  

a x i a l l y - h o l e d   c i r c u l a r   s u p p o r t s   6.  A c c o r d i n g   to  a  p r e -  

f e r r e d   embod imen t   of  the   i n v e n t i o n ,   t h e r e   are  f o u r   r a -  

d i a l   s u p p o r t   p l a t e s   4  d i s p o s e d   a c c o r d i n g   to  two  p e r p e n -  

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

h i g h e r   or  l e s s e r   number  of  s u p p o r t   p l a t e s   and  p r e f e r a b l y  

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

R e f e r r i n g   to  f i g u r e  3 ,  t h e  s u p p o r t   p l a t e s  

4  a r e   f i x e d   to  the  c i r c u l a r   s u p p o r t s   6  p r o v i d e d   w i t h  

the  e x i a l   ho le   7,  the   a s s e m b l y   b e i n g   s e c u r e d   by  s c r e w s  

8  p a s s i n g   t h r o u g h   h o l e s   9  of  a  member  10  p l a c e d   in  a  

b a c k e d   r e l a t i o n   w i t h   the  o u t e r   f ace   of  t he   i n n e r   c i r -  

c u l a r   s u p p o r t   6,  and  t h r o u g h   c o r r e s p o n d i n g   h o l e s   11  o f  

s a i d   c i r c u l a r   s u p p o r t s   6,  the   end  of  s a i d   s c rews   8  e n -  

e n g a g i n g   in  t h r e a d e d   h o l e s   of  a n o t h e r   end  member  12  

p l a c e d   in  a  backed   r e l a t i o n   wi th   the  o u t e r m o s t   c i r c u l a r  

s u p p o r t   6  and  p r o v i d e d   w i th   the  a x i a l   h o l e   13  fo r   i n -  

s e r t i n g   the   key  1 4 .  

The  a s s e m b l y   of  e l e m e n t s   t h r o u g h   which   t h e  



s c r e w s  8   p a s s ,   forms  a  compac t   a s s e m b l y   c o n s t i t u t i n g   t h e  

r o t a r y   frame  of  the  l o c k   c y l i n d e r   u n i t .  

-  A c c o r d i n g   to  f i g u r e s   1  a n d   2,  each   s u p p o r t  

p l a t e   4  i n c l u d e s   two  d i s c s   1  b a c k e d   to  t h e i r   f a c e s   a n d  

o s c i l l a t i n g   abou t   a  common  s h a f t   15  w h i c h   p a s s e s   t h r o u g h  

the   s u p p o r t   p l a t e   4.  The  s h a f t   15  is   r e t a i n e d   a g a i n s t  

a x i a l   movement  s i n c e  i t s   ends  are  p r o v i d e d   w i t h   a n n u l a r  

s l o t s   1 6  i n t o   which   t he   end  l u g s  1 7   and  18  of  one  of  t h e  

ends  of  a b u t t i n g   members  19  a re   i n t r o d u c e d ,   the   o p p o s i t e  

end  of  which  is  s e c u r e d   to  the   s u p p o r t   p l a t e   4  by  m e a n s  

of  a  p in   2 0 .  

Each  a b u t t i n g   member  19  t h e r e f o r e   has  t h e  

d u a l   p u r p o s e   o f ,   on  the   one  hand ,   p r e v e n t i n g   the  common 

s h a f t   15,  for   t u r n i n g   two  d i s c s   1,  from  e m e r g i n g   a n d ,  

on  the  o t h e r   hand ,   f i x i n g   the  a n g u l a r   p o s i t i o n   of  t h e  

t e e t h  2   of  the   d i s c   1 , ,  w h e n  t h e   p i v o t   21  e m e r g i n g   f r o m  

the  o u t e r   f ace   of  the  d i s c   1,  s i n c e   i t   is  a i d e d   by  a  

s p r i n g   22,  c o n t a c t s   i t s   edge  r a d i a l l y   f u r t h e r m o s t   f r o m  

the  s h a f t   of  the   c y l i n d e r   u n i t .  

A c c o r d i n g   to  f i g u r e   1,  each   d i s c   1  has  a n  

a r e a   in  the  form  of  a  c i r c u l a r   segment   23  which   e m e r -  

ges  from  the  r a d i a l l y   f u r t h e r m o s t   l o n g i t u d i n a l   edge  2 4  

of  the   s u p p o r t   p l a t e   4.  Upon  i n s e r t i o n   of  the   key  14  

t h r o u g h   the  o p e n i n g   of  the  end  member  12  of  the  l o c k  

c y l i n d e r   u n i t ,   the   f i r s t   t o o t h   25  of  t he   c o r r e s p o n d i n g  

r a c k   26,  p r o v i d e d   l o n g i t u d i n a l l y   in  the  key  14  and  c a p -  

a b l e   of  mesh ing   w i t h  t h e   t e e t h   2  of  the   c o r r e s p o n d i n g  

d i s c   1,  i m p i n g e s   on  the   f i r s t   t o o t h   2  t h e r e o f ,   c a u s i n g  

an  a n g u l a r   d i s p l a c e m e n t   of  the   d i s c   in  w h i c h ,   at  t h e  

p o s i t i o n   c o r r e s p o n d i n g   to  t h a t   of  maximum  p e n e t r a t i o n  



of  the   key  14,  the   s e g m e n t e d   o f f s e t   3  of  the   d i s c   1  o c -  

c u p i e s   the  p o s i t i o n   shown  at  27  in  f i g u r e   1,  at  which   i t  

is  j o i n e d   to  the  u p p e r   edge  24  of  the   s u p p o r t   p l a t e   4 .  

As  can  be  seen   from  f i g u r e s   4  and  ?,  as  l o n g  

as  the  l ock   is  not   a c t i v a t e d   by  the  c o r r e s p o n d i n g   k e y ,  

the   d i s c s   1  p r e s e n t   a  c i r c u l a r   segment   23,  e m e r g i n g   f r o m  

i t s   s u p p o r t   p l a t e   4,  t h i s   c i r c u l a r   segment   23  b e i n g   h o u s -  

ed  in  t he   c o r r e s p o n d i n g   h o u s i n g   28  made  in  t he   d i r e c t i o n  

of  the   g e n e r a t o r s   of  a  s l e e v e   29  of  the  c y l i n d e r   u n i t  

f r a m e ,   which   r e m a i n s   f i x e d   and  t h e r e f o r e   s t a t i o n a r y   w i t h  

r e s p e c t   to  t he   c y l i n d e r   u n i t ,   t h e r e b y   c o n s t i t u t i n g   t h e  

b l o c k i n g   means  fo r   the   l o c k .  

The  h o u s i n g s   28  of  t he   f i x e d   s l e e v e   29  a r e  

formed  of  r e c t a n g u l a r   windows  u n i f o r m l y   a r r a n g e d   on  t h e  

c i r c u l a r   p e r i p h e r y   of  the   s l e e v e .   In  the   e m b o d i m e n t  

shown  in  the  f i g u r e s ,   t h e y   are  a r r a n g e d   in  p a i r s ,   t h e r e -  

f o r e   f o r m i n g ,   b e t w e e n   each  two  c o n s e c u t i v e   p a i r s ,   a  

s m a l l   s t i f f e n i n g   p a r t i t i o n   30  which   i n s u r e s   t he   e n t i r e  

s t a b l e   p o s i t i o n  a n d   a  maximum  r e s i s t a n c e   a g a i n s t   a  p o s -  

s i b l e   f r a u d u l e n t   a c t i o n   due  to  t he   r o t a t i o n   of  t he   c y -  

l i n d e r   u n i t .  

R e f e r r i n g   to  f i g u r e   4,  the  e i g h t   d i s c s   1 

are   p a r t i a l l y   h o u s e d   in  the  c o r r e s p o n d i n g   h o u s i n g s   28 

of  the  s l e e v e   29,  the   c y l i n d e r   u n i t   t h e r e f o r e   b e i n g   r e -  

t a i n e d   a g a i n s t   r o t a t i o n   or  b e i n g   e n c o u n t e r e d   at  a  b l o c k -  

ing  p o s i t i o n .   F i g u r e   4  a l s o   i l l u s t r a t e s   t h a t   t he   f r e e  

edge  24  of  the   s u p p o r t   p l a t e   4  is  p o s i t i o n e d   c l o s e   t o  

the   i n n e r   s u r f a c e   of  the   s l e e v e   29,  w h e r e a s   i t s   i n n e r -  

most  edge  is  v e r y   c l o s e   to  the   lock   c y l i n d e r   u n i t .  



A c c o r d i n g   to  f i g u r e s   5  and  6  i l l u s t r a t i n g  

the   key ,   i t   can  be  s een   t h a t   the  p r o f i l e   has   a  p o l y g o n a l  

s h a p e ,   a d a p t e d   to  t h e   number  of  s u p p o r t   p l a t e s   4  of  t h e  

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

of  n o t c h e s   31  d e f i n i n g   g u i d i n g   means  f o r  t h e   i n s e r t i o n  

of  t he   key,   s i n c e   the  i n n e r m o s t   edge  of  the   s u p p o r t  

p l a t e s   4  is  h o u s e d   in  s a i d   n o t c h e s   31  ( s e e   f i g u r e s   1 

and  4 ) .   At  the  maximum  i n s e r t i o n   p o s i t i o n   of  the   k e y  

14,  t h a t   is  when  the  f r o n t   end  32  t h e r e o f   b u t t s   a g a i n s t  

the   end  member  10  of  the   l ock   c y l i n d e r   u n i t ,   a l l   t h e  

s e g m e n t s   3  or  o f f s e t s   of  the   d i s c s   1  are  p o s i t i o n e d   a c -  

c o r d i n g   to  the  d o t t e d   l i n e   27  of  f i g u r e   1,  p r o l o n g i n g  

from  the   u p p e r   edge  24  of  the   s u p p o r t   p l a t e s   4,  w h e r e -  

by  the   h o u s i n g s   28  of  t he   s l e e v e   29  of  the   c y l i n d e r   u n i t  

a re   f r e e   from  the  d i s c   1,  t h e r e b y   e l i m i n a t i n g   the  b l o c k -  

ing   means  for   t he   l o c k   c y l i n d e r   u n i t   to  t u r n   f r e e l y .  

Each  of  t he   r a c k s   26  d i s p o s e d   in  the   k e y  

14  has  a  d i f f e r e n t   number  of  t e e t h   25,  so  t h a t ,   u n t i l  

the   maximum  i n s e r t i o n   p o s i t i o n   of  the  k e y  i s   r e a c h e d ,  

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

each   one  of  the  d i s c s ,   or  at  l e a s t   in  some  of  t h e m ,  

w h e r e f o r e   the   s e g m e n t e d   o f f s e t   3  of  each  of  the  d i s c s  

1  is   made  at  a  r e l a t i v e   p o s i t i o n   in  a c c o r d a n c e   w i th   t h e  

a n g u l a r   m a g n i t u d e   of  t he   r o t a t i o n .   Apar t   from  the   d i f -  

f e r e n t   number  of  t e e t h   of  the   r a c k s   26  of  the   key  1 4 ,  

the   p i t c h   of  the   r a c k   and  p i n i o n   gear   of  some  of  t h e  

d i s c s   1  and  t h e i r   r e s p e c t i v e   r a c k   26  can  a l s o   v a r y ,  

end  f u r t h e r ,   a l t h o u g h   a l l   the  r a c k s   have  t he   same  p i t c h ,  

the  t e e t h   of  some  of  them  can  be  o f f s e t   from  the   t e e t h  



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

i n  t h e   f o r m a t i o n   of  the   r a n g e   of  l o c k s   to  be  h i g h l y   i n -  

c r e a s e d   and  p r e v e n t i n g   the   same  m a n u f a c t u r e d   u n i t   f r o m  

b e i n g   r e p e a t e d .  

S i n c e   the   t e e t h   of  the   r a c k s   26  i n t e r v e n i n g  

in  the   r o t a t i o n   of  t he   r e s p e c t i v e   d i s c s   1  are  t h o s e   p o s i -  

t i o n e d   c l o s e   to  the   end  32  f o r   t h e   i n s e r t i o n   of  t h e   k e y ,  

t he   s a i d   r a c k s   can  d e p a r t   f rom  the  same  f r o n t   s u r f a c e  

33  c l o s e   to  the   w i d e n i n g   34  for   s e c u r i n g   the   key,   s i n c e  

t h i s   a r r a n g e m e n t   is  not   r e l a t e d   to  the  f u n c t i o n i n g .  

As  can  be  seen   f rom  f i g u r e   4,  the   f i x e d  

s l e e v e   29  of  the  l o c k   c y l i n d e r   u n i t   i s ,   in  t u r n ,   c o v e r -  

ed  w i t h   a n o t h e r   s t e e l   s l e e v e   35  which   c o n c e a l s   the   h o u s -  

i n g s   25  of  the  f o r m e r ,   to  p r e v e n t   a c c e s s   to  the   d i s c s  

1  as  W e l l  a s   a  f r a u d u l e n t   a c t i o n .  

Upon  e x t r a c t i o n   of  the  key  14,  a l l   t he   d i s c s  

1  r e c o v e r   t h e i r   o r i g i n a l  p o s i t i o n   to  e n a b l e   the  key  1 4  

to  be  r e - i n s e r t e d   by  means  of  s p r i n g s   2 2 .  

I f   a  key  14  d i f f e r i n g   from  t h a t   c o r r e s p o n d -  

ing  to  the   c y l i n d e r   u n i t ,   b e c a u s e   i t   has  a  d i f f e r e n t  

g e a r   p i t c h   or  an  o f f s e t   a r r a n g e m e n t   of  the   r a c k s ,   i s  

i n s e r t e d ,   the  a s s e m b l y   w i l l   n o r m a l l y   be  b l o c k e d   b e c a u s e  

of  j amming,   and  i t   w i l l   not   be  p o s s i b l e   to  c o m p l e t e l y  

i n s e r t   t he   key  or  to  e x t r a c t   i t   t h e r e a f t e r ,   i f   i n s e r -  

t i o n   has  been  f o r c e d .   In  the   case   of  a  v e r y   s i m p l e   a r -  

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

t h o u g h   the   key  cou ld   be  c o m p l e t e l y   i n s e r t e d ,   one  a r e a  

of  each  of  the  d i s c s   w i l l   a lways   be  housed   in  the   c o r -  

r e s p o n d i n g   h o u s i n g   of  the   f i x e d   s l e e v e ,   t h e r e f o r e   p r e -  



v e n t i n g   the  c y l i n d e r   u n i t   from  r o t a t i n g   f r e e l y ,   w h i c h  

e f f e c t   is  a c h i e v e d   on ly   when  the   c o r r e s p o n d i n g   key  i s  

i n s e r t e d   a n d  a l l   t he   d i s c s   r o t a t e   in  the   a d e q u a t e   a n -  

g u l a r   m a g n i t u d e .  



1.  I m p r o v e m e n t s   in  r a c k   and  p i n i o n   s y s t e m  

for   a c t i v a t i n g   l ock   c y l i n d e r   u n i t s ,   c h a r a c t e r i s e d   in  t h a t  

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

on  at  l e a s t   one  of  t he   f a c e s   of  i t s   p o l y g o n a l   p r o f i l e ;  

s a i d   r a c k s   are  c a p a b l e   of  mesh ing   w i th   t h e   c o r r e s p o n d i n g  

t e e t h   p r o v i d e d   on  a  p a r t i a l   a r e a   of  the   p e r i p h e r y   o f  

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

r&diaL  p l a t e s   s e c u r e d   at  t h e i r   ends  b e t w e e n   two  s u p p o r t s  

p e r p e n d i c u l a r   to  the  c y l i n d e r   u n i t ;   each  of  the  d i s c s  

b e i n g   i m p e l l e d   by  a  s p r i n g   w h i c h   m a i n t a i n s   i t   in  a n  

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

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

made  in  the  g e n e r a t o r s   of  a  f i x e d   s l e e v e   of  the  l o c k  

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

u n t i l   a  r e l e a s e   p o s i t i o n ,   upon  i n s e r t i o n   of  i t s   key ,   i s  

r e a c h e d   e n a b l i n g   the  d i s c s   to  t u r n ,   at  which   the   o f f -  

s e t s   t h e r e o f   c o i n c i d e   wi th   the  o p e n i n g s   in  t he   f i x e d  

s l e e v e .  

2.  I m p r o v e m e n t s   in  r a c k   and  p i n i o n   s y s t e m  

fo r   a c t i v a t i n g   l ock   c y l i n d e r   u n i t s   a c c o r d i n g   to  c l a i m   1 ,  

in  which  the   number  of  t e e t h   of  the  key  r a c k s   can  v a r y ,  

the  t e e t h   can  be  in  a  l i n e a l l y   o f f s e t   p o s i t i o n   w i t h   r e s -  

pec t   to  t h o s e   of  some  of  t he   o t h e r s ,   and  t h e   p i t c h   o f  

at  l e a s t   one  of  the   r a c k   g e a r s   can  a l s o   v a r y .  
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