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©  Lever  locks. 

©  A  lever  lock  includes  an  additional  arrester  mem- 
ber  16  to  restrict  the  movement  of  a  barrel-and- 
curtain  member  1  1  in  such  a  way  that,  in  the  locking 
condition  with  the  bolt  3  extended,  the  barrel-and- 
curtain  member  cannot  be  turned  to  the  extent  which 
would  enable  the  barrel  slot  13  to  face  that  region  of 
the  lever  bellies  10  from  which  information  on  the 
key  bit  pattern  might  be  derived  by  observation  of 
the  pattern  of  wear.  The  arrester  member  is  in  the 
form  of  a  plate  sliding  in  parallel  with  the  bolt  and 

linked  to  it  through  a  lost-motion  pin  and  slot  cou- 
pling  18/19.  When  the  bolt  is  being  retracted  by  the 
correct  key  the  arrester  member  is  also  freed  for 
retraction  and  is  driven  back  by  abutment  with  the 
turning  curtain  portion  14.  Subsequent  return  move- 
ment  of  the  arrester  member  when  the  bolt  is  ex- 
tended  occurs  through  the  pin  and  slot  coupling 
18/19. 
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LEVER  LOCKS 

The  present  invention  relates  to  lever  locks. 
By  the  term  "lever  locks"  we  mean  key  locks 

of  the  well-known  kind  in  which  the  key-recognition 
mechanism  comprises  a  plurality  of  pivoted  or 
slidable  tumblers  or  detainers  (termed  "levers") 
each  having  a  surface,  usually  of  arcuate  form, 
(termed  the  "belly")  which  is  swept  by  a  respective 
step  of  a  bitted  key  when  the  latter  is  turned  in  the 
lock,  whereby  to  shift  the  levers  to  selected  relative 
positions  in  which  they  collectively  permit  retraction 
of  the  bolt  or  other  such  locking  member  from  its 
locking  to  its  unlocking  position.  In  high  security 
locks  of  this  kind  the  belly  shape  is  common  to  all 
of  the  levers  so  that  the  corresponding  key  bit 
pattern  cannot  be  surreptitiously  derived  simply  by 
inspection  of  the  shape  of  the  bellies  through  the 
keyhole.  Even  so,  in  known  locks  it  may  be  possi- 
ble  to  derive  come  useful  information  on  the  shape 
of  the  key  by  studying  the  pattern  of  wear  on  the 
lever  bellies  caused  by  repeated  usage  of  the  key, 
e.g.  with  the  aid  of  an  endoscope  inserted  through 
the  keyhole.  This  is  because  the  actual  length  of 
the  path  swept  on  each  belly  is  related  to  the 
height  of  the  corresponding  step  on  the  key  bit. 
conventional  means  -such  as  so-called  drill  pins 
and  barrel-and-curtain  members  -  aimed  at  restrict- 
ing  unauthorised  access  to  the  levers  with  any  form 
of  tool  offer  some  defence  against  attempts  to  read 
the  key  code  in  this  way  but  may  not  be  com- 
pletely  effective.  In  particular  the  barrel  member 
which  turns  with  the  key  has  a  longitudinal  slot  of  a 
width  sufficient  only  to  accommodate  the  bit  of  the 
key  and  is  normally  held  by  a  spring  detent  in  the 
key-entry  position  in  which  it  masks  the  lever  bel- 
lies  from  any  form  of  inspection.  Nevertheless,  with 
appropriate  tools  and  skill  it  may  be  possible  to 
manipulate  this  member  to  positions  in  which  its 
slot  faces  the  regions  of  the  bellies  swept  by  the 
key,  and  thereby  to  read  the  wear  pattern  through 
the  slot. 

One  solution  to  this  potential  problem  is  put 
forward  in  United  Kingdom  patent  specification  no. 
1605277.  In  accordance  with  that  proposal  the  belly 
portions  of  the  levers  are  effectively  truncated  so 
that  their  lengths  of  arc  are  all  no  longer  than  the 
length  which  will  be  swept  by  the  lowest-lift  key 
step.  In  other  words  the  whole  of  each  belly  will 
always  be  swept  by  the  key  so  that  their  resulting 
wear  patterns  should  all  be  equivalent.  A  con- 
sequence  is  that  for  higher-lift  key  steps  the  initial 
(and  final)  point  of  contact  with  the  respective  lever 
is  along  the  side  edge  of  the  key  bit  rather  than  at 
its  tip.  In  reality  the  geometrical  constraints  of  the 
lever  system  mean  that  this  proposal  is  difficult  to 
implement  and  limits  undesirably  the  number  of 

different  lifts  with  which  it  can  be  used.  More 
particularly,  while  it  is  readily  possible  to  arrange 
that  one  end  of  the  respective  swept  paths  on  the 
lever  bellies  will  occur  at  an  equivalent  point  on 

5  each  lever,  it  cannot  be  arranged  likewise  for  the 
other  ends  of  the  paths  if  sufficient  differs  are  to  be 
provided. 

The  present  invention  seeks  to  provide  an  im- 
proved  solution  to  the  potential  threat  of  reading 

w  lever  wear  patterns  in  a  lever  lock  of  the  kind 
where  at  least  one  end  of  the  respective  paths 
swept  by  the  key  on  the  lever  bellies  occurs  at 
different  points  on  different  levers  and  accordingly 
proposes  a  lock  including  a  barrel  member  to  turn 

75  with  the  correct  key  and  having  a  longitudinal  slot 
to  accommodate  the  key  bit,  and  an  arrester  mem- 
ber  which  in  one  position  blocks  the  barrel  member 
from  being  turned  to  the  extent  which  would  enable 
its  slot  to  face  a  region  of  the  lever  bellies  wherein 

20  said  different  points  are  located,  said  arrester 
member  being  linked  to  the  bolt  or  other  such 
locking  member  such  as  to  prevent  displacement 
of  the  arrester  member  from  said  one  position  in 
the  locking  condition  of  the  locking  member  but  the 

25  arrester  member  being  displaceable  from  said  one 
position  by  movement  of  the  correct  key  when  the 
latter  is  turned  to  move  the  locking  member  to  its 
unlocking  condition. 

These  and  other  features  of  the  present  inven- 
30  tion  will  now  be  more  particularly  described,  by 

way  of  example,  with  reference  to  the  accompany- 
ing  drawings,  in  which: 

Figure  1  is  a  view  of  the  mechanism  of  one 
embodiment  of  a  lever  lock  made  in  accordance 

35  with  the  invention,  with  its  cap  removed,  in  the 
normal  locking  condition; 
Figure  2  is  a  side  view  of  the  bolt  of  the  lock  of 
Figure  1  ; 
Figure  3  is  a  side  view,  partially  in  section,  of 

40  the  barrelandcurtain  member  of  the  lock  of  Fig- 
ure  1; 
Figure  4  is  a  view  similar  to  Figure  1  showing 
the  lock  mechanism  when  an  attempt  is  made  to 
turn  the  barrel-and-curtain  member  without  the 

45  correct  key;  and 
Figure  5  is  a  view  similar  to  Figures  1  and  2 
showing  the  lock  mechanism  during  unlocking 
with  the  correct  key. 
With  reference  to  Figure  1,  the  illustrated  lock 

so  has  a  casing  1  from  which  is  extended  and  re- 
tracted  the  head  2  of  a  bolt  3.  The  plate-like  tail  4 
of  the  bolt  has  the  usual  talons  or  drive  surfaces 
4A.4B  (Figure  2)  for  engagement  with  the  bolt  step 
of  the  key  bit  when  the  latter  is  turned  in  the 
appropriate  sense  to  extend  or  retract  the  bolt.  In 
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the  illustrated  locking  condition  of  the  bolt,  it  is 
blocked  from  retraction  by  a  pack  of  levers  5  (of 
which  only  the  nearest  one  is  seen  in  Figure  1) 
lying  in  the  path  of  the  bolt  stump  6.  The  levers  are 
pivoted  on  a  pin  7  and  biased  in  the  anticlockwise 
sense  (as  viewed)  to  their  locking  positions  by  leaf 
springs  8.  Each  lever  has  a  gate  9  in  its  leading 
edge,  however,  which  can  pass  the  stump  6  to 
permit  retraction  of  the  bolt  when  the  levers  are  set 
to  their  unlocking  positions  by  turning  the  correct 
key.  In  this  respect  it  will  be  understood  that  the 
gates  9  in  different  levers  will  be  located  at  dif- 
ferent  heights  and  the  levers  will  all  be  lifted 
through  the  correct  distances  to  align  their  gates 
with  the  stump  6  when  the  respective  steps  on  the 
correct  key  bit  sweep  their  bellies  10.  Since  dif- 
ferent  levers  must  be  lifted  through  different  dis- 
tances  it  follows  that  the  lengths  of  the  paths  swept 
on  different  lever  bellies  by  the  respective  key 
steps  will  also  differ. 

The  lock  also  includes  a  barrel-and-curtain 
member  11  (see  also  Figure  3)  borne  for  rotation 
transversely  to  the  line  of  movement  of  the  bolt 
and  defining  the  turning  axis  for  the  key.  The  barrel 
part  12  has  a  longitudinal  slot  13  of  a  width  suffi- 
cient  only  to  accommodate  the  bit  of  the  key  and 
in  the  normal  locking  condition  of  the  lock  is 
aligned  as  shown  in  Figure  1  ,  to  register  with  the 
leg  portion  of  the  corresponding  keyhole  in  the  cap 
(not  shown)  which  closes  the  proximal  side  of  the 
casing  1.  It  will  be  appreciated  that  in  this  position 
the  barrel  12  masks  the  lever  bellies  10  from  any 
form  of  inspection  by  means  of  a  tool  inserted 
through  the  keyhole  and  into  the  barrel.  The  curtain 
part  14  is  in  the  form  of  a  disc  at  the  proximal  end 
of  the  barrel  12,  immediately  behind  the  keyhole, 
and  has  a  slot  15  to  pass  the  key  bit  when  in 
register  with  the  keyhole.  This  curtain  will  block 
access  through  the  leg  portion  of  the  keyhole, 
however,  whenever  it  is  turned  away  from  the  illus- 
trated  position.  Although  not  shown,  there  may  also 
be  a  fixed  drill  pin  extending  from  the  rear  of  the 
casing  1  axially  through  the  centre  of  the  barrel  12, 
the  end  of  the  key  shank  then  being  of  pipe  form. 

As  thus  far  described,  the  lock  is  of  generally 
conventional  form.  The  barrel-and-curtain  member 
1  1  (and  drill  pin  if  provided)  make  it  difficult  for  any 
surreptitious  sight  to  be  had  of  the  lever  bellies  10 
by  use  of  an  inspection  tool  inserted  through  the 
keyhole,  in  an  attempt  to  read  the  pattern  of  wear 
which  is  imparted  to  the  levers  by  repeated  usage 
of  the  key.  They  do  not  of  themselves,  however, 
preclude  the  possibility  that  the  barrel  might  be 
turned  by  a  suitable  implement  (other  than  the 
correct  key)  to  face  its  slot  13  towards  the  lever 
bellies  and  thus  permit  such  inspection.  In  this 
regard,  the  levers  5  are  assumed  to  be  conf  igured 
such  that  the  key  bit  will  engage  with  or  disengage 

from  each  belly  (in  accordance  with  its  direction  of 
turning)  at  an  equivalent  point  on  each  lever  at  that 
end  of  the  swept  path  which  is  at  the  leading  end 
of  the  belly  (i.e.  towards  the  stump  6)  but  that  the 

5  key  bit  will  engage  with/disengage  from  each  belly 
at  a  different  point  on  each  lever  at  that  end  of  the 
swept  path  which  is  at  the  trailing  end  of  the  belly 
(i.e.  towards  the  pin  7).  Accordingly,  it  is  the  trailing 
ends  of  the  bellies  which  represent  the  vital  region 

10  of  which  inspection  must  be  made  if  information  on 
the  key  code  is  to  be  derived  from  the  lever  wear 
pattern. 

In  order  to  avoid  surreptitious  turning  of  the 
barrel  12  to  the  extent  sufficient  to  enable  inspec- 

15  tion  of  the  trailing  ends  of  the  bellies  10  an  addi- 
tional  arrester  member  16  is  provided.  This  arrester 
is  in  the  form  of  a  plate  located  to  the  side  of  the 
pack  of  levers  5,  in  the  same  plane  as  the  curtain 
14.  It  is  borne  for  limited  sliding  movement  parallel 

20  to  the  bolt  3  by  means  of  two  slots  17,  18  engaging 
respectively  over  the  pin  7  and  over  a  pin  19 
mounted  on  the  bolt.  In  the  locking  condition  of 
Figure  1,  however,  the  arrester  16  is  prevented 
from  displacement  to  the  right  (as  viewed)  by  the 

25  presence  of  the  pin  19  at  one  end  of  the  slot  18.  It 
will  also  be  seen  that  the  curtain  14  in  this  lock  is 
formed  with  a  lug  defining  abutments  20  and  21  at 
each  end.  In  the  condition  of  Figure  1  the  abutment 
20  lies  against  an  abutment  22  on  the  arrester  and 

30  thereby  blocks  turning  of  the  barrel-and-curtain 
member  11  in  the  anti-clockwise  sense  (as  view- 
ed).  Furthermore,  and  as  shown  in  Figure  4,  clock- 
wise  turning  of  the  barrel-and-curtain  member  from 
this  condition  will  be  restricted  by  an  abutment  23 

35  on  the  arrester  blocking  the  abutment  21.  Con- 
sequently,  by  these  means  the  barrel  slot  13  is 
prevented  from  being  turned  to  face  the  trailing 
ends  of  the  lever  bellies  10  while  the  bolt  3  is  in  its 
locking  condition. 

40  Clearly,  the  arrester  16  must  not  interfere  with 
the  normal  locking  and  unlocking  movements  of 
the  bolt.  To  retract  the  bolt  from  the  Figure  1 
condition  the  correct  key  is  inserted  and  given  a 
complete  turn  in  the  clockwise  sense.  This  firstly 

45  results  in  the  key  bit  engaging  the  lever  bellies  10 
and  lifting  the  levers  to  align  their  gates  9  with  the 
bolt  stump  6.  Immediately  thereafter  the  bolt  step 
on  the  key  bit  engages  the  appropriate  talon  4B  to 
begin  the  retracting  movement  of  the  bolt.  This  all 

50  occurs  in  the  arc  of  movement  of  the  key  prior  to 
the  point  at  which  the  curtain  abutment  21  meets 
the  abutment  23  of  the  arrester,  the  latter  condition 
being  shown  in  Figure  5.  The  coupling  of  the  pin 
19  in  the  slot  18  provides  sufficient  lost  motion 

55  between  the  bolt  3  and  arrester  16  to  allow  the 
arrester  now  to  be  shifted  to  the  right  by  the 
abutment  21  as  the  key  24  completes  its  revolu- 
tion.  The  mechanism  finishes  with  the  bolt  3  with- 

3 
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drawn  and  the  levers  5  returned  to  their  locking 
positions  to  trap  the  stump  6  in  their  pockets  9A, 
the  barrel-and-curtain  member  11  in  its  Figure  1 
position  and  the  arrester  16  also  withdrawn  so  that 
an  abutment  25  on  the  arrester  now  lies  against  the 
curtain  abutment  21.  The  linear  distance  through 
which  the  bolt  is  retracted  exceeds  that  through 
which  the  arrester  is  moved  and  hence  in  the 
unlocking  condition  the  pin  19  on  the  bolt  now  lies 
at  the  right  hand  end  (as  viewed)  of  the  arrester 
slot  18.  Consequently,  in  this  condition  the  arrester 
is  blocked  from  any  movement  to  the  left  and  there 
is  therefore  no  risk  that  it  might  be  shaken  or 
otherwise  displaced  so  as  to  block  with  its  abut- 
ment  22  subsequent  anti-clockwise  movement  of 
the  barrel-and-curtain  member  1  1  . 

To  extend  the  bolt  once  more  the  correct  key 
is  inserted  and  given  a  complete  turn  in  the  anti- 
clockwise  sense.  This  returns  the  mechanism  to 
the  Figure  1  condition,  the  arrester  16  being  pulled 
to  the  left  by  the  bolt  pin  19  during  the  latter  part  of 
the  bolt  extension  and  after  the  curtain  abutment 
21  has  cleared  the  arrester  abutment  23. 

Claims 

1.  A  key  lock  in  which  the  key-recognition  mecha- 
nism  comprises  a  plurality  of  levers  (5)  each  having 
a  belly  (10)  which  is  swept  by  a  respective  step  of 
a  bitted  key  (24)  when  the  latter  is  turned  in  the 
lock,  whereby  to  shift  the  levers  (5)  to  selected 
relative  positions  in  which  they  collectively  permit 
retraction  of  the  bolt  (3)  or  other  such  locking 
member  from  its  locking  to  its  unlocking  position, 
at  least  one  end  of  the  respective  paths  swept  by 
the  key  (24)  on  the  lever  bellies  (10)  occuring  at 
different  points  on  different  levers  (5);  comprising  a 
barrel  member  (12)  to  turn  with  the  correct  key  (24) 
and  having  a  longitudinal  slot  (13)  to  accommodate 
the  key  bit;  and  characterised  by  an  arrester  mem- 
ber  (16)  which  in  one  position  blocks  the  barrel 
member  (12)  from  being  turned  to  the  extent  which 
would  enable  its  slot  (17)  to  face  a  region  of  the 
lever  bellies  (10)  wherein  said  different  points  are 
located,  said  arrester  member  (16)  being  linked 
(18/19)  to  the  locking  member  (3)  such  as  to  pre- 
vent  displacement  of  the  arrester  member  (16) 
from  said  one  position  in  the  locking  condition  of 
the  locking  member  (3)  but  the  arrester  member 
(16)  being  displaceable  from  said  one  position  by 
movement  of  the  correct  key  (24)  when  the  latter  is 
turned  to  move  the  locking  member  (3)  to  its 
unlocking  condition. 
2.  A  lock  according  to  claim  1  wherein  said  barrel 
member  (12)  is  comprised  in  a  barrel-and-curtain 
member  (11)  the  curtain  portion  (14)  of  which  abuts 
(20/21  )  the  arrester  member  (1  6)  to  block  the  barrel 

member  (12)  from  being  turned  as  aforesaid  when 
the  arrester  member  (16)  is  in  its  said  one  position. 
3.  A  lock  according  to  claim  2  wherein  the  arrester 
member  (16)  is  borne  for  sliding  movement  in 

5  parallel  with  the  locking  member  (3)  and  the  link- 
age  (18/19)  of  the  arrester  member  (16)  to  the 
locking  member  (3)  provides  for  lost  motion  there- 
between  whereby  movement  of  the  locking  mem- 
ber  in  either  sense  between  its  locking  and  unloc- 

70  king  positions  leads  the  parallel  movement  of  the 
arrester  member  (16). 
4.  A  lock  according  to  claim  3  wherein  movement 
of  the  arrester  member  (16)  away  from  its  said  one 
position  occurs  through  abutment  (21)  of  said  cur- 

75  tain  portion  (14)  with  the  arrester  member  (16)  after 
commencement  of  the  movement  of  the  locking 
member  (3)  towards  its  unlocking  position  when  the 
correct  key  (24)  is  turned  in  the  unlocking  sense, 
and  return  movement  of  the  arrester  (16)  member 

20  to  its  said  one  position  occurs  through  the  linkage 
(18/19)  of  the  arrester  member  (16)  to  the  locking 
member  (3)  during  the  latter  part  of  the  movement 
of  the  locking  member  (3)  towards  its  locking  posi- 
tion  when  the  correct  key  (24)  is  turned  in  the 

25  locking  sense. 
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