
J E u r o p a i s c h e s   

Patentamt  

European  Patent  Office  ©  Publication  number:  0  1  3 9   7 9 6  

Office  europeen  des  brevets  A1  

(12) EUROPEAN  PATENT  APPLICATION 

©  Application  number:  83306515.4  ©  Int.  CI.4:  E  05  B  2 7 / 0 8  

©  Date  of  filing:  26.10.83 

©  Date  of  publication  of  application:  ©Applicant:  Hwang,  Shih-Ming 
08.05.85  Bulletin  85/19  No.  11  Alley  12,  Lane  7  Ching-Tyan  Street 

Taipei  (106)(TW) 
©  Designated  Contracting  States: 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE  ©  Inventor:  Hwang,  Shih-Ming 
No.  11  Alley  12,  Lane  7  Ching-Tyan  Street 
Taipei  (106)(TW) 

©  Representative:  Arthur,  Bryan  Edward  et  al. 
Withers  &  Rogers  4  Dyer's  Buildings  Holborn 
London  EC1N2JT(GB) 

©  Improved  tubular  lock. 

@  Tubular  lock,  which  comprises  a  number  of  lower  pin- 
tumblers  (1)  provided  with  flanges  (11)  in  association  with  the 
same  number  of  lower  pin  holes  (41),  each  with  a  recess  (411) 
so  as  to  make  the  lock  very  difficult  to  pick  and  to  offer  a  high 
degree  of  security  under  ordinary  circumstances. 



Most  t u b u l a r   locks   in  the  m a r k e t   are   easy  to  p i c k  

because   o f  :  

The  known  t u b u l a r   lock  as  shown  in  F i g .  1 0   and  F i g .  

11  compr i se   s  a  h o u s i n g   1  in  which  a  p l u r a l i  t y   of  upper   p i n -  

t u m b l e r s   C,  a  b o l t   B,  an  upper  plug  D,  a  p l u r a l i t y   of  s p r i n g s  

G,  and  a  lower   p l u g   E  are   mounted.   Each  u p p e r   p i n - t u m b l e r   C 

has  a  l e n g t h   d i f f e r e n t   from  the  o t h e r s ;   the  same  is  t ru   t o  

the  lower   p i n - t u m b l e r s   H.  The  upper   p i n - t u m b l e r s   C  are  i n s e r t e d  

i n to   upper   p in   h o l e s   D  of  the  upper  p lug   A  which  is  f i x e d   to  t h e  

b o l t   a.  The  lower   p i n - t u m b l e r s   H  t o g e t h e r   with  the  s p r i n g s   G 

are   i n s e r t e d   i n t o   lower  pin  ho les   F  of  the  lower  p lug  E.  The 

number  of  the  upper   p i n - t u m b l e r s   C  is  equal   to  the  number  o f  

the  lower  p i n - t u m b l e r s   H  and  is  a lso  equal   to  the  number  of  t h e  

s p r i n g s   G.  The  b o l t   B  e x t e n d s   th rough   the  upper   plug  A,  t h e  

lower   p lug   E,  a  b l o c k i n g   p l a t e   K  and  is  s c r e w e d   i n to   a  nut  T .  

Each  lower   p i n - t u m b l e r   H  is  a l i g n e d   wi th   each  upper   p i n - t u m b l e r  

C  and  e x t e n d s   from  the  lower  plug  E  i n to   each  upper   pin  hole  D. 

The  c o m b i n a t i o n   of  the  upper  plug  A,  the  b o l t   B  and  the  l o w e r  

p l u g   E  are  i n s t a l l e d   in to   the  hous ing   1  and  f i x e d   by  means  o f  

a  p in   (Y)  i n s e r t e d   in to   the  lower  p lug   E .   The  p i n - t u m b l e r s  

are  s p r i n g - l o a d e d   so  t h a t   they  are  always  in  the  l o c k i n g   p o s i t i o n  

e x c e p t   when  the  p r o p e r   key  is  i n s e r t e d .  

As  shown  in  Fig.   12,  a  c o r r e c t   key  J  is  i n s e r t e d   i n t o  

the  known  l ock   to  lower  the  upper  p i n - t u m b l e r s   C  which  in  t u r n  

p r e s s   down  the  lower   p i n - t u m b l e r s   H  to  the  c o r r e c t   h e i g h t   so  a s  

to  enab le   the  u p p e r   p lug  A  to  t u rn ,   thus   a l l o w i n g   the  u p p e r  

p lug   A  to  r e v o l v e   and  r e l e a s e   the  bo l t   B .  



Fig.   14,  Fig.  15  and  Fig.  16  and  17  i l l u s t r a t e   t h e  

use  of  the  pick  t o o l s ;   f i r s t ,   i n s e r t   each  pin  R  of  the  p i c k  

as  shown  in  Fig.   17  in to   each  upper  pin  hole  D  to  lower  t h e  

u p p e r   p i n - t u m b l e r s   C,  which  in  turn  push  the  lower  p i n - t u m -  

b l e r s   H  to  the  bo t tom  of  the  lower  pin  h o l e s   D.  Then,  t u r n  

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

t h e r e b y   s l i g h t l y   r o t a t i n g   the  upper  p lug   A  c l o c k w i s e   and  

c o u n t e r c l o c k w i s e   a l  t e r n a t e l y .   The  r e a s o n   why  the  upper  p l u g  

A  can  s l i g h t l y   be  r o t a t e d   c lockwise   and  c o u n t e r  c l o c k w i s e  

is  t h a t   the  d i a m e t e r   of  the  upper  p i n - t u m b l e r   C  must  b e  

s m a l l e r   than   t h a t   of  the  upper  pin  hole  D.  S ince   the  l o w e r  

p i n - t u m b l e r s   H  are   s p r i n g   l oaded ,   they  w i l l   go  upwards  u n t i l  

t h e i r   t o p s   are  in  c o n t a c t   with  the  bo t tom  s u r f a c e   of  t h e  

uppe r   p l u g   A  whi le   the  upper  plug  A  is  s l i g h t l y   r o t a t e d  

c l o c k w i s e   and  c o u n t e r c l o c k w i s e ,   i . e .   the  lower  p i n - t u m b l e r s  

H  are   l i f t e d   to  the  c o r r e c t   h e i g h t .   Thus  the  upper   p lug   A 

is  a l l o w e d   to  r e v o l v e   and  .the  bo l t   B  is   r e l e a s e d .  

Fig .   18,  i l l u s t r a t e s   the  use  of  the  p ick   t oo l   shown 

in  F i g .   9  to  p ick   the  known  lock .   F i r s t ,   s l i g h t l y   i n s e r t  

the  p i c k   t o o l   shown  in  Fig.  9  into  the  upper   p lug  A,  and  

at   the  same  time  tu rn   i t   c l o c k w i s e   and  c o u n t e r c l o c k w i s e  

a l t e r n a t e l y .   Thus  the  upper  plug  A  is  r o t a t e d   c l o c k w i s e  

and  c o u n t e r c l o c i w i s e   a l t e r n a t e l y .   In  c o n s e q u e n c e ,   the  l o w e r  

p i n - t u m b l e r s   H  w i l l   go  downward  u n t i l   t h e i r   tops   are  in  c o n -  

t a c t   w i th   the  bo t tom  s u r f a c e   of  the  upper  p l u g  A   wh i l e   t h e  

u p p e r   p lug   A  is  be ing   s l i g h t l y   r o t a t e d   c l o c k w i s e   and  c o u n t e r -  

c l o c k w i s e ,   i . e .   the  lower  p i n - t u m b l e r s   H  are  l owered   to  t h e  

c o r r e c t   h e i g h t .   Thus  the  upper  p lug  A   is  a l l o w e d   to  r e v o l v e  

and  the  b o l t   B  is  r e l e a s e d .  



As  s t a t e d ,   the  known  t u b u l a r   lock  is  easy  to  p i c k  

and  should  be  i m p r o v e d .  

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  a  t u b u l a r   l o c k ,  

and  more  p a r t i c u l a r l y   to  one  c o m p r i s i n g   a  number  of  lower  p i n -  

t u m b l e r s   hav ing   f l a n g e s   in  a s s o c i a t i o n   with  the  same  number  o f  

lower   pin  h o l e s   p r o v i d e d   with  r e c e s s e s ,   making  the  l o c k   v e r y  

d i f f i c u l t   to  p i ck   and  o f f e r i n g   a  high  deg ree   of  s e c u r i t y   u n d e r  

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

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

an  improved  t u b u l a r   lock  which  is  d i f f i c u l t   to  pick  and  to  o f f e r  

a  high  degree  of  s e c u r i t y   under  o r d i n a r y   c i r c u m s t a n c e s .  

The  o t h e r   o b j e c t s   of  the  p r e s e n t   i n v e n t i o n   may  b e  

g a i n e d   by  f o l l o w i n g   the  d e t a i l e d   d e s c r i p t i o n   and  the  d r a w i n g s  

a t t a c h e d .  

F ig .   1  is  a  p e r s p e c t i v e   and  e x p l o d e d   view  of  a  

p r e f e r r e d   embodiment   of  the  p r e s e n t   i n v e n t i o n .  

F ig .   2  is  a  s e c t i o n a l   v iew  of  the  p r e f e r r e d   e m b o -  

d iment   of  the  p r e s e n t   i n v e n t i o n .  

F ig .   3  is  an  e n l a r g e d   p e r s p e c t i v e   and  f r a g m e n t a r y  

view;  of   the  lower   p lug   shown  in  Fig.   1 .  

F i g .  4   is  a  s e c t i o n a l   v iew  of  the  p r e s e n t   i n v e n t i o n  

showing  p r o p e r   key  be ing   i n s e r t e d   i n to   the  t u b u l a r   lock  a c c o r d -  

ing  to  the  p r e f e r r e d   embodiment  of  the  p r e s e n t   i n v e n t i o n .  

F ig .   5  is  an  end -v i ew   of  Fig .   4 .  

F ig .   6  shows  the  s i z e s   of  the  lower  p i n - t u m b l e r   and 

the  lower  p in   h o l e .  

F i g .  7   is  a  s e c t i o n a l   view  showing  why  i t   is  i m p o -  

s s i b l e   to  use  the  p ick   t oo l   shown  in  F i g .   17  to  p ick   the  l o c k  

c o n s t r u c t e d   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n .  

F ig .   8  is   a  s e c t i o n a l   view  showing  the  f a i l u r e   o f  



of  a n o t h e r   p i c k i n g   m e t h o d .  

Fig.   9  is  a  p e r s p e c t i v e   view  of  a  pick  t o o l .  

Fig.   10  is  a  p e r s p e c t i v e   and  exp loded   view  of  a  

known  t u b u l a r   l o c k .  

F ig .   11  is  a  s e c t i o n a l   view  of  the  known  t u b u l a r  

l ock   shown  in  F ig .   1 0 .  

Fig.   12  is  a  s e c t i o n a l   v i ew   showing  t h a t   the  c o r r e c t  

key  has  been  i n s e r t e d   in to   the  known  t u b u l a r   l o c k .  

Fig.   13  is  an  end  view  of  Fig.   1 2 .  

Fig .   14  shows  how  to  p ick   a  known  l o c k .  

Fig .   14,  Fig.   15  and  Fig.   16  show  how  to  use  t h e  

pick  tool   shown  in  Fig .   17  to  p i c k   a  known  l o c k .  

Fig .   17  is  a  p e r s p e c t i v e   and  exp loded   view  o f  

a n o t h e r   pick  t o o l ;  

F ig .   18  shows  how  to  use  the  p ick   t oo l   shown  i n  

Fig.   9  to  pick  a  known  l o c k .  

R e f e r r i n g   to  Fig .   1  and  F ig .   2,  t h e r e   is  shown 

the  p r e s e n t   i n v e n t i o n   c o m p r i s i n g   a  h o u s i n g   200  in  which  a  p l u -  

r a l i t y   of  upper   p i n - t u m b l e r s   3.  A  b o l t   20,  an  upper  p l u g   2 ,  

a  p l u r a l i t y   of  lower   p i n - t u m b l e r s   1,  a  p l u r a l i t y   of  s p r i n g s   6 ,  

and  a  lower  p l u g   4  are  moun ted .   Each  upper   p i n - t u m b l e r   3  h a s  

l e n g t h   d i f f e r e n t   from  the  o t h e r s ,   and  the  same  is  t r u e   to  t h e  

lower   p i n - t u m b l e r s .   The  upper   p i n - t u m b l e r s   3  are  i n s e r t e d   i n t o  

upper   pin  h o l e s   21  of  the  upper   p lug   2.  The  upper  p lug   2  i s  

f i x e d   to  the  b o l t   20.  Each  lower   p i n - t u m b l e r   1  is  p r o v i d e d  

wi th   two  f l a n g e s   11.  The  l o w e r   p i n - t u m b l e r s   1  t o g e t h e r   w i t h  

the  s p r i n g s   6  are   i n s e r t e d   in to   lower  pin  ho l e s   41  of  the  l o w e r  

plug  4.  The  number  of  the  upper   p i n - t u m b l e r s   3  is  equa l   to  t h e  

number  of  the  l o w e r   p i n - t u m b l e r s   1  and  is  also  equal  to  t h e  



number  of  the  s p r i n g s   6.  The  bo l t   20  e x t e n d s   t h rough   the  u p p e r  

p lug   2,  the  lower  plug  4,  a  b l o c k i n g   p l a t e   50  and  a  l o c k i n g   p l a t e  

60,  and  is  screwed  in to   a  nut  70.  Each  lower  p i n - t u m b l e r   1  i s  

a l i g n e d   with  each  upper   p i n - t u m b l e r   3  and  e x t e n d s   from  the  l o w e r  

p l u g  4   in to   each  upper   pin  hole  21.  The  c o m b i n a t i o n   of  the  u p p e r  

p lug   2,  the  bo l t   2,  and  the  lower  p l u g  4   are  i n s t a l l e d   i n t o   t h e  

h o u s i n g   200  and  f i x e d   by  means  of  i n s e r t i n g   a  pin  80  into  t h e  

lower   plug  4.  The  p i n - t u m b l e r   are  s p r i n g - l o a d e d   so  t h a t   t h e y  

are  always  in  the  l o c k i n g   p o s i t i o n   e x c e p t   when  the  p r o p e r   key  

is  i n s e r t e d .  

R e f e r r i n g   to  Fig .   3,  t h e r e   is  shown  a  r e c e s s   411 

at   the  upper   p a r t   of  each  pin  hole  41  of  the  lower   plug  4 .  

The  depth  of  each  r e c e s s   411  is  d i f f e r e n t   from  the  o t h e r s .  

R e f e r r i n g   to  Fig .   4,  t h e r e   is  shown  a  p rope r   key  5 

be ing   i n s e r t e d   into  the  lock  a c c o r d i n g   to  the  p r e f e r r e d   e m b o d i m e n t  

of  the  p r e s e n t   i n v e n t i o n   to  lower   the  upper   p i n - t u m b l e r s   3  which  

in  t u r n   p r e s s   down  the  lower   p i n - t u m b l e r s   1  to  the  c o r r e c t   h e i g h t  

so  as  to  a l low  the  upper   plug  2  to  r e v o l v e   and  r e l e a s e   the  bolt   2 0 .  

R e f e r r i n g   to  Fig.   6,  t h e r e   is  shown  the  h e i g h t   o f  

the  f l a n g e   11  being  A,  then  the  depth   of  the  r e c e s s   411  is  A  + 

0 .1A,   and  the  l e n g t h   of  the  upper   end  12  is  2A;  l e t   the  depth  o f  

the  lower  pin  hole  41  be  B,  then  the  d i a m e t e r   of  the  r e c e s s   411 

is  1 . 2 B .  

F i g .  7   shows  why  i t   is  i m p o s s i b l e   to  use  the  p i c k  

t o o l   shown  in  Fig.  17  to  pick  the  lock  a c c o r d i n g   to  the  p r e s e n t  

i n v e n t i o n .   Each  pin  R  of  the  piew  t o o l   shown  in  Fig.   17  i s  

i n s e r t e d   in to   each  upper  pin  hole  21  to  lower  the  upper  p i n - t u m -  

b l e r s  3   which  in  t u rn   push  the  lower  p i n - t u m b l e r s   41  to  the  b o t t o m  

of  the  lower  pin  ho les   41.  Then ,  t u rn   the  pick  too l   c l o c k w i s e  



and  c o u n t e r c l o c k w i s e   a l t e r n a t e l y ,   t he reby   s l i g h t l y   r o t a t i n g  

the  upper  plug  2  c l o c k w i s e   and  c o u n t e r c l o c k w i s e   a l t e r n a t e l y .  

The  r e a s o n   why  the  upper   p lug  2  can  s l i g h t l y   be  r o t a t e d   c l o c k -  

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

p i n - t u m b l e r   3  must  be  s m a l l e r   than  t h a t   of  the  uppe r   pin  h o l e  

21.  Since  the  lower  p i n - t u m b l e r s   4  are  s p r i n g - l o a d e d ,   t h e y  

w i l l   go  upwards   u n t i l   the  f l a n g e s   11  are  in  c o n t a c t   with  t h e  

bo t tom  s u r f a c e   22  of  the  upper   plug  2  whi le   the  upper   plug  2  

is  be ing   s l i g h t l y   r o t a t e d   c l o c k w i s e   and  c o u n t e r c l o c k w i s e .   As 

a  r e s u l t ,   the  upper   ends  12  of  the  lower  p i n - t u m b l e r s   1  w i l l  

go  into  the  pin  h o l e s   21  of  the  upper   plug  2.  In  o the r   w o r d s ,  

the  r o t a t i o n   of  the  upper   plug  2  is  p r e v e n t e d   by  the  l o w e r  

p i n - t u m b l e r s   1,  i . e .   i t   is  i m p o s s i b l e   to  pick  -the  lock  a c c o r d -  

ing  to  the  p r e s e n t   i n v e n t i o n .  

Fig .   8  shows  why  i t   is  i m p o s s i b l e   to  use  a n o t h e r  

p ick   t o o l   shown  in  Fig.  9  to  p i ck   the  lock  a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n .   The  pick  t o o l   shown  in  Fig.   9  is  f i r s t  

s l i g h t l y   i n s e r t e d   in to   the  u p p e r   p lug  2,  and  at   the  same  t i m e  

is  t u r n e d   c l o c k w i s e   and  c o u n t e r c l o c k w i s e   a l t e r n a t e l y .   Thus 

the  upper   p lug   2  is  s l i g h t l y   r o t a t e d   c l o c k w i s e   and  c o u n t e r  

c l o c k w i s e   a l t e r n a t e l y .   In  c o n s e q u e n c e ,   the  lower   p i n - t u m b l e r s  

1  w i l l   go  downward  u n t i l   the  f l a n g e   11  of  the  lower   p i n - t u m b l e r  

is  in  c o n t a c t   wi th   the  r e c e s s   411.  In  t h e r   words ,   the  r o t a -  

t i o n   of  the  upper   plug  2  is  p r e v e n t e d   by  the  upper   ends  12  o f  

the  lower  p i n - t u m b l e r s   1,  i . e .   i t   is  i m p o s s i b l e   to  p ick   t h e  

lock  a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n .   N e v e r t h e l e s s ,   o n c e  

the  f l a n g e   11  at  the  upper  p a r t   of  the  lower  p i n - t u m b l e r   1 

goes  in to   the  lower   pin  ho le   41.  The  upper  p i n - t u m b l e r s   1 



w i l l   go  into  the  r e c e s s   411  too,   so  t h a t   the  r o t a t i o n   of  t h e  

u p p e r   p lug   2  is  p r e v e n t e d   by  the  upper   p i n - t u m b l e r s   1. 

C o n s e q u e n t l y ,   i t   is  i m p o s s i b l e   to  p ick   the  l o c k  

a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   no  m a t t e r   what   k ind  o f  

p i c k i n g   method  is  u s e d .  

In  o rder   to  i n c r e a s e   the  s a f e t y   of  the  p r e s e n t  

i n v e n t i o n ,   the  h e i g h t   of  each  f l a n g e   11  may  be  d i f f e r e n t   o n e  

a n o t h e r   and  the  same  is  t r u e   to  the  r e c e s s e s .  

The  i n v e n t i o n   may  be  embod ied   in  o the r   s p e c i f i c   f o r m s  

w i t h o u t   d e p a r t i n g   from  the  s p i r i t   or  e s s e n t i a l   c h a r a c t e r i s t i c s  

t h e r e o f .   The  p r e s e n t   embodiment   is  t h e r e f o r e   c o n s i d e r e d   i n  

a l l   r e s p e c t s   as  i l l u s t r a t i v e   and  not   r e s t r i c t i v e ,   the  s c o p e  

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

than  by  the  f o r e g o i n g   d e s c r i p t i o n ,   and  a l l   changes   which  come 

w i t h i n   the  meaning  and  r ange   of  e q u i v a l e n t   of  the  c l a ims   a r e  

t h e r e f o r e   deemed  to  be  embraced   t h e r e i n .  



1.  An  improved   l ock   c o m p r i s i n g :  

a  h o u s i n g ;  

a  b o l t ;  

an  upper   p l u g   h a v i n g   a  p l u r a l i t y   of  u p p e r   pin  h o l e s  

and  b e i n g   f i x e d   on  s a i d   b o l t ;  

a  lower   p lug   h a v i n g   a  p l u r a l i t y   of  l ower   pin  h o l e s ;  

a  p l u r a l i t y   of  lower   p i n - t u m b l e r s   each  of  is  p r o -  

v i d e d   w i t h   two  f l a n g e s   and  i s   i n s e r t e d   i n t o   s a i d   lower  p i n  

h o l e s ;  

a  p l u r a l i t y   of  s p r i n g s   i n s e r t e d   i n to   s a i d   lower   p i n  

h o l e s   and  be ing   used   to  l i f t   the  l o v e r   p i n - t u m b l e r s   to  t h e  

l o c k i n g   p o s i t i o n .  
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