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©  Locking  device. 

©  A  locking  device,  particularly  suitable  for  use  in  the  lid  or 
door  of  a  safe,  comprises  a  first  locking  mechanism  which 
extends  and  retracts  bolts,  and  a  second  locking  mechanism 
which  acts  to  lock  the  first  locking  mechanism.  The  second 
locking  mechanism  is  actuable  in  stages  by  sequence  of  key 
operations  in  an  externally  accessible  lock.  For  extra  protection 
an  obstruction  may  be  included  which  requires  a  further 
operation  to  be  carried  out  simultaneously  with  one  of  the  key 
operations.  In  one  embodiment  the  first  locking  mechanism 

01  comprises  a  set  of  bolts  which  each  carry  a  toothed  gear  wheel, 
^   and  a  central  gear  wheel  which  meshes  therewith.  The  second 

locking  mechanism  comprises  a  blind  gear  mounted  co-axially 
with  the  central  gear  wheel  and  means  for  moving  the  gears 

Jf.  along  the  axis  to  select  the  central  or  blind  gear  to  open  or  lock 
"   the  first  locking  mechanism. 
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A   locking  device,  particularly  suitable  for  use  in  the  lid  or 
door  of  a  safe,  comprises  a  first  locking  mechanism  which 
extends  and  retracts  bolts,  and  a  second  locking  mechanism 
which  acts  to  lock  the  first  locking  mechanism.  The  second 
locking  mechanism  is  actuable  in  stages  by  sequence  of  key 
operations  in  an  externally  accessible  lock.  For  extra  protection 
an  obstruction  may  be  included  which  requires  a  further 
operation  to  be  carried  out simultaneously  with  one  of  the  key 
operations.  In  one  embodiment  the  first  locking  mechanism 
comprises  a  set  of  bolts  which  each  carry  a  toothed  gear  wheel, 
and  a  central  gear  wheel  which  meshes  therewith.  The  second 
locking  mechanism  comprises  a  blind  gear  mounted  co-axially 
with  the  central  gear  wheel  and  means  for  moving  the  gears 
along  the  axis  to  select  the  central  or  blind  gear  to  open  or  lock 
the  first  locking  mechanism. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  l o c k i n g  

d e v i c e s   wh ich   a r e   p a r t i c u l a r l y   bu t   no t   e x c l u s i v e l y  
s u i t a b l e   f o r   use  in  t he   l i d   or  d o o r   of  an  u n d e r f l o o r  

s a f e .  

At  t he   p r e s e n t   t i m e   h o u s e s ,   c a r s   and  s a f e s   a r e  

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

t h a t   can  h a m p e r   or  p r e v e n t   such   e n t r y   a r e   in  g r e a t   d e m a n d .  

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

s a f e s ,   a r e   u s u a l l y   s e t   in  h e a v y   c o n c r e t e ,   or  o t h e r w i s e  

f i r m l y   s e c u r e d   so  t h a t   t he   o n l y   p l a c e   t h a t   is  v u l n e r a b l e  

to  an  u n a u t h o r i s e d   a t t e m p t   at   e n t r y   is  the   l i d   or  d o o r .  

The  p r e s e n t   i n v e n t i o n   s e e k s   to  p r o v i d e   a  t a m p e r   r e s i s t a n t  

l o c k i n g   m e c h a n i s m   t h a t   wou ld   be  s u i t a b l e   f o r   such   u s e .  

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   t h e r e   i s  

p r o v i d e d   a  l o c k i n g   d e v i c e   c o m p r i s i n g   at   l e a s t   two  b o l t s ,  

e ach   r o t a t a b l e   b e t w e e n   an  open  and  a  c l o s e d   p o s i t i o n   b y  

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

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

movemen t   to  r e t r a c t   the   b o l t s ,   the   s e c o n d   l o c k i n g  

m e c h a n i s m   b e i n g r e l e a s a b l e   by  a  s e q u e n c e   of  at   l e a s t  



two  o p e r a t i o n s .  

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

is   a c t u a b l e   t o  d i s e n g a g e   by  an  u n l o c k i n g   a c t i o n   of  a n  

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

of  t he   same  l o c k .  

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

a  f i r s t   g e a r   w h e e l   on  e a c h   of  t he   b o l t s ,   w h i c h   g e a r   w h e e l s  

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

m e c h a n i s m   may  i n c l u d e   a  b l i n d   g e a r   w h e e l   w h i c h   is   m o v e a b l e  

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

the   s a i d   f i r s t   g e a r   w h e e l s   t u r n i n g   to  r e t r a c t   t he   b o l t s .  

The  b l i n d   g e a r   has   s u f f i c i e n t   cogs   to  mesh  w i t h   t he   f i r s t  

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

to  be  r o t a t e d   to  r e t r a c t   t h e   b o l t s .   A D v a n t a g e o u s l y   t h e  

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

b l i n d   g e a r   in  e n g a g e m e n t   w i t h   t he   s a i d   f i r s t   g e a r   w h e e l s  

i n c l u d i n g   a t   l e a s t   one  e x t e r n a l l y   a c c e s s i b l e   l o c k ,   i n  

such   a  way  t h a t   i f   an  e x t e r n a l   l o c k   i s   b r o k e n   the   b l i n d  

g e a r   r e m a i n s   in  e n g a g e m e n t   w i t h   t he   f i r s t   g e a r s   and  t h e  

b o l t s   c a n n o t   be  r e t r a c t e d .  

Each  a c c e s s i b l e   l o c k   is  a d v a n t a g e o u s l y   c o n n e c t e d  

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

a b o v e   or  b e l o w   a  d i s k   m o u n t e d   c o - a x i a l l y   w i t h   t he   s e c o n d  

g e a r .   The  i n c l i n e d   cam  may  have   a  gap  so  t h a t   i t   can  b e  

r o t a t e d   o u t   of  t he   p a t h   of  t he   s a i d   d i s k   to  e n a b l e   t h e  

d i s k   to  move  f r e e l y   a l o n g   i t s   a x i s .   In  s u c h   an  a r r a n g e -  

ment   t he   d i s k   is   s p r i n g   b i a s s e d   t o w a r d s   t he   u p w a r d   p o s i t i o n  

by  a  l i m i t e d   a m o u n t .   A l t e r n a t i v e l y   t he   i n c l i n e d   cam  f a c e  

can   be  p a r t   of  a  l a r g e   s c r e w   so  t h a t   i t   can  move  t he   d i s k  

by  i t s e l f   up  and  down  the   a x i s .  

In  an  a l t e r n a t i v e   a r r a n g e m e n t   t he   r a m p e d   c am 

is   r e p l a c e d   w i t h   an  e s c a p e m e n t   m e c h a n i s m   and  the   c e n t r a l  

s p r i n g   has   a  l o n g e r   t r a v e l .   In  t h i s   d e s i g n   the   c e n t r a l  

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

to  e n g a g e   t h e   f i r s t   and  s e c o n d   g e a r   w h e e l s .   The  e s c a p e m e n t  

arms  c o n t r o l   t h e   u p w a r d   movemen t   t r a v e l   of  t he   c e n t r a l  

s p i n d l e   in  two  s t a g e s   u s i n g   a  s e q u e n c e   of  key  o p e r a t i o n s .  



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 ,  

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 he   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  is  a  p l a n   v iew  of  a  s a f e   l i d   i n c o r p -  

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

F i g u r e   2  is   a  s e c t i o n   t h r o u g h   the   l i d   o f  

F i g u r e   1  s h o w i n g   the   l o c k i n g   d e v i c e   in  i t s   h a l f   l o c k e d  

p o s i t i o n ,  

F i g u r e   3  is  an  i d e n t i c a l   s e c t i o n   to  t h a t   o f  

F i g u r e   2  s h o w i n g   a  f u r t h e r   s t e p   in  t he   l o c k i n g   a c t i o n ,  

F i g u r e   4  shows  t he   same  s e c t i o n   a g a i n   w i t h   t h e  

d e v i c e   in  t he   f u l l y   l o c k e d   p o s i t i o n ,   a n d  

F i g u r e   5  is  a  d e t a i l   i l l u s t r a t i n g   the   b l i n d  

g e a r   in  e n g a g e m e n t   w i t h   t he   t h r e e   b o l t   l o c k i n g   g e a r s .  

F i g u r e   6  is  a  s e c t i o n   t h r o u g h   the   l i d   of  a 
s e c o n d   e m b o d i m e n t   s h o w i n g   the   l o c k i n g   d e v i c e   in  i t s  

l o c k e d   p o s i t i o n ,  

F i g u r e   7  is   a  s e c t i o n   t h r o u g h   t he   l i d   o f  

F i g u r e   6  s h o w i n g   t he   l o c k i n g   d e v i c e   in  i t s   h a l f - l o c k e d  

p o s i t i o n ,  

F i g u r e   8  is  a  s e c t i o n   t h r o u g h   the   l i d   o f  

F i g u r e   6  s h o w i n g   the   l o c k i n g   d e v i c e   w i t h   t he   s e c o n d  

m e c h a n i s m   u n l o c k e d ,   a n d  

F i g u r e   9  is   a  p l a n   v iew  of  t he   e s c a p e m e n t  
member  of  t he   s e c o n d   e m b o d i m e n t .  

The  l o c k i n g   d e v i c e   i l l u s t r a t e d   in  t he   d r a w i n g s  

c o m p r i s e s   t h r e e   b o l t s   11  s h a p e d   as  shown  in  t h e   d r a w i n g s  

and  e a c h   b e i n g   r o t a t a b l e   on  i t s   own  s p i n d l e   12  t h r o u g h  

a p p r o x i m a t e l y   90° .   Each  of  t h e s e   b o l t s   11  has  a t t a c h e d  

t h e r e t o   on  i t s   u p p e r   s u r f a c e   c o n c e n t r i c   w i t h   the   g e a r  
w h e e l   a  m u l t i - t o o t h e d   g e a r   w h e e l   13.  The  t h r e e   b o l t s   11  w h e n  

e x t e n d e d   e n g a g e   u n d e r   a  f l a n g e   on  t he   s a f e   body  a n d  

p r e v e n t   t he   r e m o v a l   of  the   d o o r   or  l i d   10.  The  t h r e e  

g e a r   w h e e l s   13  a r e   e n g a g e a b l e   w i t h   a  c e n t r a l   g e a r   14  w h i c h  



is   m o u n t e d   on  a  c e n t r a l   s p i n d l e   15.  The  o u t e r   end  of  t h e  

s p i n d l e   15  i s   p r o v i d e d   w i t h   a  head   16  w h i c h   is  i n d e n t e d   a t  

17  so  t h a t   t h e   s p i n d l e   can   be  t u r n e d   f rom  t h e   o u t s i d e   o f  

t h e   s a f e   by  a  s c r e w   d r i v e r   or  by  a  s p e c i a l   key  or  d e v i c e .  

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

t h e   c e n t r a l   g e a r   w h e e l   14  t u r n s ,   w h i c h   s i m u l t a n e o u s l y  

r o t a t e s   t h e   g e a r   w h e e l s   13,  t h u s   m o v i n g   t h e   t h r e e   b o l t s   11 

i n t o   or  o u t   of  e n g a g e m e n t   to  l o c k   or  u n l o c k   t h e   s a f e .  

To  p r e v e n t   t a m p e r i n g   w i t h   t h e   g e a r   w h e e l s   13,  t he   t op   of  e a c h  

s p i n d l e   12  on  w h i c h   a  g e a r   w h e e l   13  is   m o u n t e d   has   a  

l a y e r   of   t u n g s t e n   c a r b i d e   18.  The  s y s t e m   of  c o - o p e r a t i n g  

g e a r   w h e e l s   13,  14  f o r m s   t h e   f i r s t   l o c k i n g   m e c h a n i s m   f o r  

t h e   b o l t s .  

In  o r d e r   to  p r e v e n t   t he   c e n t r a l   s p i n d l e   f r o m  

b e i n g   r o t a t e d   to  d i s e n g a g e   t h e   b o l t s   by  an  u n a u t h o r i s e d  

p e r s o n ,   a  s e c o n d   l o c k i n g   m e c h a n i s m   is   p r o v i d e d ,   w h i c h  

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

m e c h a n i s m   i n v o l v e s   a  l i m i t e d  a x i a l   m o v e m e n t   of  t h e  

s p i n d l e   15  i n w a r d l y   a g a i n s t   an  o u t w a r d   b i a s   f rom  a  c o i l e d  

s p r i n g   19.  The  s p r i n g   19  s i t s   in  a  b o r e   20  a t   t he   i n n e r  

end  of  t h e   s p i n d l e   -15  and  e n g a g e s   in  a  s e a t i n g   21  in  t h e  

b o t t o m   of  t he   b o r e   22  of  t h e   s a f e   l i d   10  w h i c h   c o n t a i n s  

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

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

t h e   g e a r w h e e l   14  to  be  moved  o u t   of  e n g a g e m e n t   w i t h   t h e  

g e a r s   13  and  b r i n g s   i n t o   e n g a g e m e n t   w i t h   g e a r s   13  a  

p a r t i a l   or  b l i n d   g e a r   23  ( s e e   F i g u r e   5)  w h i c h   is   m o u n t e d   o n  

t h e   s p i n d l e   15  c o n c e n t r i c a l l y   w i t h   t h e   g e a r   w h e e l   14  a n d  

s l i g h t l y   a b o v e   t h a t   g e a r   w h e e l .   The  b l i n d   g e a r   23  i s  

a d a p t e d   to  e n g a g e   t h e   t h r e e   g e a r   w h e e l s   13  when  t h e  

c e n t r a l   s p i n d l e   is   p u s h e d   i n w a r d l y   i n t o   t h e   b o r e   2 2 .  

The  c e n t r a l   g e a r   14  is  p u s h e d   o u t   of  e n g a g e m e n t   w i t h   t h e  

t h r e e   g e a r s   13  as  can   be  s e e n   in  F i g u r e   3.  E n g a g e m e n t  

of  t h e   t h r e e   g e a r s   13  w i t h   t h e   b l i n d   g e a r   23  b o t h   p r e v e n t s  

t h e   b o l t s   f r o m   b e i n g   r o t a t e d   on  t h e i r   own  s p i n d l e s   a n d  

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



Also   m o u n t e d   on  the   c e n t r a l   s p i n d l e   15  is  a  d i s k  

24  w h i c h   is  f l a t   on  top   and  c h a m f e r e d   on  t he   u n d e r s i d e  

wh ich   is  i n w a r d   of  t he   l i d .   Al l   t h r e e   i t e m s ,   the   d r i v i n g  

g e a r   1 4  ,   the   b l i n d   g e a r   23  and  the   d i s k   24  a r e   c o n c e n t r i c  

on  the   c e n t r a l   s p i n d l e   15  and  of  e q u a l   d i a m e t e r .   In  t he   l i d  

a d j a c e n t   to  t he   d i s k   24  t h e r e   is  at   l e a s t   one  r a m p e d   cam 

25,  in  e s s e n c e   r a t h e r   l i k e   p a r t   of  a  h e l t e r - s k e l t e r ,  
bu t   m o u n t e d   on  a  s p i n d l e   to  be  r o t a t e a b l e .   A  p o r t i o n   of  t h e  

u p p e r   s u r f a c e   is   f l a t   and  the   u n d e r   s u r f a c e   is   f l a t .   T h e  

ramp  p o r t i o n   of  the   cam  25  e x t e n d s   f rom  t he   top   to  t h e  

b o t t o m   o v e r   an  a n g l e   of  a p p r o x i m a t e l y   1 8 0 ° .   P a r t   of  t h e  

cam  is  c u t - a w a y   to  a l l o w   c l e a r a n c e   f o r   v e r t i c a l   m o v e m e n t  

of  t he   c h a m f e r e d   d i s k   24.  The  r a m p e d   cam  e n g a g e s   t he   u p p e r  

s i d e   of  t he   d i s k   24  when  t he   s e c o n d   l o c k i n g   m e c h a n i s m  

is  f u l l y   l o c k e d ,   to  keep   t he   b l i n d   g e a r   in  e n g a g e m e n t   w i t h  

the   t h r e e   g e a r s   1 3 .  

When  the   s a f e   is  l o c k e d   the   c e n t r a l   d i s k   24,  t h e  

s p i n d l e   15  and  the   c o n c e n t r i c   g e a r s   14  and  23  a r e   in  t h e  

l o w e r   or  i n w a r d   p o s i t i o n   as  shown  in  F I g u r e   4,  and  t h e  

r a m p e d   cam  has  been   r o t a t e d   i n t o   t he   l o c k e d   p o s i t i o n .  

In  t h i s   p o s i t i o n   t he   u n d e r s i d e   of  t he   cam  is   on  top   o f  

the   d i s k   24,  t h e   main   d r i v e   has  been   d i s e n g a g e d   and  t h e  

b l i n d   g e a r   23  is   e n g a g e d .   In  t h i s   p o s i t i o n   the   b o l t s  

c a n n o t   be  m o v e d .  

To  open   the   s a f e ,   t he   r a m p e d   cam  is   r o t a t e d  

by  a  key  w h i c h   e n g a g e s   in  a  m u l t i - l e v e r   l o c k , t h e   key  h o l e  

26  f o r   w h i c h   i s   on  the   o u t s i d e   of  t he   l i d .   In  t he   u n l o c k e d  

p o s i t i o n  t h e   r a m p e d   cam  is  c l e a r   of  the   d i s k   24  and  a l l o w s  

the   s p r i n g   b i a s   of  t he   c o i l e d   s p r i n g   19  to  push   t h e  

s p i n d l e   15  o u t w a r d l y   by  a  l i m i t e d   a m o u n t ,   say  a b o u t  8   i n c h ,  

( s e e   F i g u r e   3 ) .   The  edge   of  the   c h a m f e r e d   d i s k   24  is   now 

h i g h e r   t h a n   t he   b o t t o m   of  t he   ramp  on  the   cam  but   t h e  

b l i n d   g e a r   is   s t i l l   e n g a g e d   so  t h a t   t he   l i d   is  s t i l l  

f i r m l y   s e c u r e d   to  t he   s a f e .   If   the   r a m p e d   cam  is  now 

r e t u r n e d   to  t he   l o c k e d   p o s i t i o n   by  r o t a t i n g   i t   i n  

the   o p p o s i t e   p o s i t i o n   by  means   of  t he   key  in  the   l o c k   2 6 ,  

the   ramp  w i l l   e n g a g e   the   u n d e r s i d e   of  the   c h a m f e r e d   d i s k  

and  r o t a t i o n   of  the   cam  w i l l   r a i s e   t he   c e n t r a l   s p i n d l e   f a r  



e n o u g h   to  d i s e n g a g e   t he   b l i n d   g e a r  2 3   and  e n g a g e   t h e  
d r i v i n g   g e a r   1 4 .  

U s i n g   t he   s p e c i a l   key  or  s c r e w   d r i v e r   in  t h e  
i n d e n t a t i o n   17,  t he   c e n t r a l   s p i n d l e   is   t h e n   r o t a t e d  
u n t i l   t he   b o l t s   11  a r e   r e t r a c t e d   and  the   s a f e   is   u n l o c k e d .  
The  l i d   may  now  be  r e m o v e d .  

To  r e l o c k   t h e   s a f e ,   t he   c e n t r a l   s p i n d l e   15  i s  
r o t a t e d   u n t i l   t h e   b o l t s   11  e n g a g e   u n d e r   t he   f l a n g e   of  t h e  
s a f e   b o d y .   The  r a m p e d   cam  is   r o t a t e d   to  t he   u n l o c k e d  
p o s i t i o n   in  w h i c h   t h e   s p i n d l e   can  be  d e p r e s s e d   a g a i n s t   t h e  
s p r i n g   19  to  a  p o s i t i o n   b e l o w   t he   cam  and  t h e   cam  25  

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

in  t h e   l o c k   26,  in  w h i c h   t he   u n d e r s i d e   of  t he   c a m  

e n g a g e s   o v e r   t h e   t op   of  t h e   d i s k   24.  T h i s   r e - e n g a g e s  
t h e   b l i n d   g e a r   2 3 .  

Any  a t t e m p t   to  open   t he   m e c h a n i s m   b y  

t a m p e r i n g   w i t h   t h e   l o c k   26  w i l l   be  s e l f   d e f e a t i n g  

s i n c e   t h e   l o c k   mus t   be  c l o s e a b l e   to  o p e r a t e   t h e  

r a m p e d   cam  m e c h a n i s m   w h i c h   e n g a g e s   t he   d r i v e   g e a r   1 4 .  

up  to  t h r e e   r a m p e d   cams  c o u l d   be  p r o v i d e d ,   e a c h   a c t u a t e d  

by  a  s e p a r a t e   l o c k   26,  t h u s   m a k i n g   t he   t i m e   r e q u i r e d  

to  p i c k   t h e   l o c k s   v e r y   much  g r e a t e r ;   and  of  c o u r s e  

to  m a n i p u l a t e   them  a l l   i n t o   t he   c l o s e d   p o s i t i o n ,   s h o u l d  

t h i s   be  known  to  be  r e q u i r e d ,   wou ld   t a k e   v e r y   m u c h  

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

The  same  s e q u e n c e   of  o p e r a t i o n s   to  r e l e a s e  

t he   s e c o n d   l o c k i n g   m e c h a n i s m ,   u n l o c k i n g   and  r e - l o c k i n g  

t he   same  s e t   of  l o c k s , c a n   be  u s e d   in  o t h e r   e m b o d i m e n t s .  

For  e x a m p l e   t h e   cams  c o u l d   be  r e l a c e d   by  an  e s c a p e m e n t  

m e c h a n i s m .  

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

i l l u s t r a t e d   in  F i g u r e s   6  to  9 .   The  d i s k   24  is   r e p l a c e d  

by  a  d i s k   24a  to  t h e   top   of  w h i c h   i s   f i x e d   a  s m a l l   p e g  

31  w h i c h   p r o t r u d e s   1.5mm  f rom  t he   top   s u r f a c e   of  t h e  

d i s k   24a .   The  r a m p e d   cam  25  i s   r e p l a c e d   by  an  e s c a p e m e n t  

member   32  w h i c h   p i v o t s   a b o u t   a  s p i n d l e   33.  T h i s   m e m b e r  



32  is  shown  in  d e t a i l   in  F i g u r e   9  ,   f rom  which  i t   w i l l  

be  s e e n   t h a t   t he   member  32  has  a  g e n e r a l l y   t r i a n g u l a r  

s h a p e ,   the   p i v o t a l   a x i s   33  f o r   w h i c h   is   n e a r   the   v e r t e x .  

At  t he   o t h e r   s i d e   f rom  the   a x i s   t he   member  is   c u t   a w a y  

c e n t r a l l y   to  r e d u c e   w e i g h t   and  a l s o   to  l e a v e   two  p e n i n -  

s u l a r s   34  w h i c h   a r e   f u r t h e r   away  f rom  t he   a x i s   33  t h a n  

any  o t h e r   p a r t   of  t he   member  32.  The  p e n i n s u l a r s   a r e  

f u r t h e r   c u t   away.   The  r i g h t   hand  p e n i n s u l a r   34a  is   c u t  

away  on  top   and  the   l e f t   hand  one  34b  f rom  b e l o w   s o  

as  to  p r o v i d e   e s c a p e m e n t   arms  at   d i f f e r e n t   o p e r a t i v e  

h e i g h t s .   The  b o t t o m   of  t he   l e f t   hand  p e n i n s u l a r   34b  i s  

a b o u t   5mm  h i g h e r   t h a n   the   top   of  t he   r i g h t   hand  p e n i n -  

s u l a r   34a .   At  an  a p p r o p r i a t e   d i s t a n c e   f rom  the   a x i s   33 

and  on  i t s   i n n e r   s i d e   t he   l e f t   hand  p e n i n s u l a r   3 4 b  

is  c u t   away  to  p r o v i d e   a  n o t c h   36  w h i c h   e n g a g e s   t h e  

peg  31  when  the   p e n i n s u l a r   34b  is   o v e r   t he   d i s k   2 4 a .  

A l t h o u g h   r e f e r e n c e   is  made  a b o v e   to  v a r i o u s   p a r t s   b e i n g  

" c u t   a w a y " ,   in  f a c t   t he   e s c a p e m e n t   member  32  w i l l   b e  

f o r m e d   in  one  p i e c e   as  a  c a s t i n g .  

The  member  32  i s   p i v o t e d   a b o u t   t he   s p i n d l e   33 

by  m o v e m e n t   of  a  l o c k i n g   arm  37  as  a  r e s u l t   of  o p e r a t i o n  

to  u n l o c k   and  r e - l o c k   t h e   l o c k   26.  The  arm  37  is  m o v e d  

by  t he   e n g a g e m e n t   of  a  hook  ( n o t   shown)   in  a  s l o t   38 

in  t he   arm  37.  The  s a i d   hook  is  f i t t e d   i n t o   t he   end  o f  

a  m o r t i c e   b o l t   of  t h e   l o c k   26,  t he   t r a v e l   of  w h i c h   is   a b o u t  

10mm.  The  s t a g e s   of  u n l o c k i n g   the   s a f e   a r e   i l l u s t r a t e d  

in  F i g u r e s   6  to  9 .  

In  F i g u r e   6,  w h i c h   is  t he   l o c k e d   p o s i t i o n ,  

t he   r i g h t   hand  p e n i n s u l a r   3 4 a . i s   o v e r   t he   d i s k   2 4 a  

and  h o l d s   t he   d i s k   down  a g a i n s t   t he   f o r c e   of  t he   s p r i n g  
19.  When  the   l o c k   26  is   r o t a t e d   to  t he   u n l o c k e d   p o s i t i o n  

the   arm  37  moves   t he   member   32  a n t i c l o c k w i s e .   As  t h e  

r i g h t   hand  p e n i n s u l a r   34a  p i v o t s   o f f   t he   top   of  t h e  

d i s k   24a  t he   d i s k   is  r a i s e d   by  t he   s p r i n g   19.  H o w e v e r  

the   r i s e   is   l i m i t e d   b e c a u s e   t he   l e f t   hand  p e n i n s u l a r  

34b  moves   at   t he   same  t i m e   to  a  p o s i t i o n   a b o v e  



t h e   d i s k   24a  and  t h e   peg  31  b e c o m e s   s e a t e d   in  t h e   n o t c h  

36.  The  member  32  c a n n o t   be  p i v o t e d   o u t   of  t h e   r i s i n g   p a t h  

of  t h e   d i s k   24a  w h i l e   t h e   peg  31  i s   e n g a g e d   in  t h e  

n o t c h   36.  The  h e a d   16  m u s t   f i r s t   be  d e p r e s s e d   a g a i n s t  

t h e   r e s i l i e n c e   of  t h e   s p r i n g   19  by  a b o u t   2mm  to  r e l e a s e  

t h e   peg  31  so  t h a t   t h e   member  32  can   be  p i v o t e d   c l o c k w i s e  

by  a  r e l o c k i n g   a c t i o n   of  t h e   l o c k   26.  The  u p p e r  

p e n i n s u l a r   34b  t h e n   moves   o u t   of  t h e   way  of  t h e   d i s k  

24a  to  e n a b l e   t h e   d i s k   to  r i s e   to  t h e   maximum  h e i g h t  

p e r m i t t e d   by  t h e   s p r i n g   19  so  t h a t   t h e   g e a r s   13  and  14 

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

u n l o c k   t h e   b o l t s   11.  The  l o w e r   p e n i n s u l a r   34a  d o e s  

n o t   o b s t r u c t   t h e   d i s k   24a  in  i t s   u p w a r d   m o v e m e n t   o n  

t h e   r e - l o c k i n g   a c t i o n   as  i t   moves   i n t o   a  p o s i t i o n  

w h i c h   is   u n d e r n e a t h   t h e   d i s k .  

T h i s   s y s t e m   f o r m s   an  a d d e d   p r o t e c t i o n   a g a i n s t   t h e  

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

t h e   h e a d   16  to   h o l d   the  peg  31  o u t   of  e n g a g e m e n t   w i t h  

t h e   n o t c h   36  f o r   t h e   w h o l e   t i m e   t h a t   t h e   l o c k   is   b e i n g  

p i c k e d   to   r e c l o s e   i t .  

For   s t i l l   f u r t h e r   p r o t e c t i o n   t h e   t op   d i s k   i s  

h o l l o w e d   o u t   and  r e f i l l e d   w i t h   c o p p e r   40  i n t o   w h i c h   i s  

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

w h i c h   i s   c a s t e   i n t o   t h e   c o p p e r .   T h i s   p r o v i d e s   an  e x t r a  

r e s i s t a n c e   a g a i n s t   d r i l l i n g .  



1.  A  l o c k i n g   d e v i c e   c o m p r i s i n g   at   l e a s t   two  b o l t s ,   e a c h  

m o v e a b l e   b e t w e e n   an  open  and  a  c l o s e d   p o s i t i o n   by  a 

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

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

movemen t   to  r e t r a c t   t he   b o l t s ,   t he   s e c o n d   l o c k i n g   m e c h a n i s m  

i n c l u d i n g   an  e x t e r n a l l y   a c c e s s i b l e   l o c k   and  b e i n g  

r e l e a s e a b l e   by  a  s e q u e n c e   of  a t   l e a s t   two  o p e r a t i o n s .  

2.  A  l o c k i n g   d e v i c e   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d  

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

d i s e n g a g e   by  an  u n l o c k i n g   a c t i o n   of  t he   l o c k   f o l l o w e d  

by  a  r e l o c k i n g   a c t i o n   of  the   same  l o c k .  

3.  A  l o c k i n g   d e v i c e   a c c o r d i n g   to  c l a i m   1  or  2  c h a r a c t e r i s e d  

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

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

o p e r a t i o n   in  t he   o p e n i n g   of  the   l o c k ,   w h i c h   is  to  b e  

c a r r i e d   ou t   at   t he   same  t i m e   as  at   l e a s t   one  of  t h e  

o p e r a t i o n s   of  s a i d   s e q u e n c e   of  o p e r a t i o n s .  

4.  A  l o c k i n g   d e v i c e   a c c o r d i n g   to  any  of  t he   p r e c e d i n g  

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

c o m p r i s e s   a  f i r s t   g e a r   w h e e l   on  e a c h   of  t he   b o l t s ,  

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

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

by  r o t a t i o n   of  t he   s e c o n d   g e a r   w h e e l .  

5.  A  l o c k i n g   d e v i c e   a c c o r d i n g   to  c l a i m   4  c h a r a c t e r i s e d  

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

g e a r   w h e e l   w h i c h   is   m o v e a b l e   i n t o   e n g a g e m e n t   w i t h   t h e  

f i r s t   g e a r   w h e e l s   to  p r e v e n t   t he   f i r s t   g e a r   w h e e l s  

t u r n i n g   to  r e t r a c t   t he   b o l t s .  



6.  A  l o c k i n g   d e v i c e   a c c o r d i n g   to  c l a i m   5  c h a r a c t e r i s e d  

in  t h a t   t h e   b l i n d   g e a r   w h e e l   and  t he   s e c o n d   g e a r   w h e e l  

a r e   l o c a t e d   on  t h e   same  s p i n d l e ,   t he   a x i a l   p o s i t i o n   o f  

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

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

f i r s t   g e a r   w h e e l s .  

7.  A  l o c k i n g   d e v i c e   a c c o r d i n g   to  c l a i m   6  c h a r a c t e r i s e d  

in  t h a t   t h e   s e c o n d   l o c k i n g   m e c h a n i s m   i n c l u d e s   a  

member   on  t h e   s p i n d l e   and  means   f o r   r e s t r a i n i n g   t h e  

member   to  l o c k   t h e   a x i a l   p o s i t i o n   of  t he   s p i n d l e   i n  

w h i c h   t he   f i r s t   g e a r   w h e e l s   a r e   e n g a g e d   w i t h   t he   b l i n d  

g e a r   w h e e l .  

8.  A  l o c k i n g   d e v i c e   a c c o r d i n g   to  c l a i m   7  c h a r a c t e r i s e d  

in  t h a t   t he   s p i n d l e   is   h e l d   in  t he   l o c k e d   p o s i t i o n  

a g a i n s t   a  s p r i n g   b i a s .  

9.  A  l o c k i n g   d e v i c e   a c c o r d i n g   to  c l a i m   8  c h a r a c t e r i s e d  

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

e l e m e n t   w h i c h   e n g a g e s   a b o v e   the   member   in  t he   l o c k e d  

p o s i t i o n   and  t he   s e c o n d   l o c k i n g   m e c h a n i s m   is   u n l o c k e d  

by  f i r s t   m o v i n g   t h e   e l e m e n t   ou t   of  t he   p a t h   of  t h e  

member   to  a l l o w   t h e  s p i n d l e   to  move  a x i a l l y   u n d e r   t h e  

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

t he   member   and  s p i n d l e   a l o n g   the   a x i s   by  e n g a g e m e n t  
u n d e r n e a t h   t he   member ,   t he   f i r s t   and  s e c o n d   g e a r s  

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

o p e r a t i o n .  

10.  A  l o c k i n g   d e v i c e   a c c o r d i n g   to  c l a i m   8  c h a r a c t e r i s e d  

in  t h a t   t he   s e c o n d   l o c k i n g   m e c h a n i s m   i n c l u d e s   t w o  

e s c a p e m e n t   a rms  a t   d i f f e r e n t   p o s i t i o n s   w i t h   r e s p e c t  

to  t h e   s a i d   a x i s ,   and  p i v o t a b l e   i n t o   and  ou t   of  t h e  

p a t h   of  t he   s a i d   member ;   t he   s a i d   two  o p e r a t i o n s  



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

of  t he   p a t h   of  t he   member  and  at   t he   same  t i m e   a  

s e c o n d   s a i d   e s c a p e m e n t   arm  to  move  i n t o   t he   p a t h  
of  the   member   at   a  p o i n t   a x i a l l y   s p a c e d   f rom  the   f i r s t  

arm,  and  s e c o n d l y   the   s e c o n d   s a i d   arm  to  move  ou t   o f  

the   p a t h   of  t he   member  so  t h a t   t he   s p i n d l e   can  be  m o v e d  

to  a  p o s i t i o n   in  w h i c h   the   f i r s t   and  s e c o n d   g e a r s   a r e  

e n g a g e d .  

11.  A  d e v i c e   a c c o r d i n g   to  c l a i m   10  c h a r a c t e r i s e d   in  t h a t  

the   member  and  t he   s e c o n d   e s c a p e m e n t   arm  c o m p r i s e  

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

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

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

p e r f o r m e d .  

12.  A  d e v i c e   a c c o r d i n g   to  any  of  t he   p r e c e d i n g   c l a i m s  

c h a r a c t e r i s e d   in  t h a t   one  or  more  c o m p o n e n t   i n c o r p o r a t e s  

a  m a t r i x   of  c o p p e r   and  a r t i f i c i a l   d i a m o n d s .  

13.  A  l o c k i n g   d e v i c e   s u b s t a n t i a l l y   as  h e r e i n   d e s c r i b e d  

w i t h   r e f e r e n c e   to  t he   a c c o m p n a y i n g   d r a w i n g s .  

14.  A  s a f e   i n c o r p o r a t i n g   a  l i d   h a v i n g   a  l o c k i n g   d e v i c e  

a c c o r d i n g   to  any  of  t h e   p r e c e d i n g   c l a i m s .  
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