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Description 

This  invention  relates  generally  to  a  card-op- 
erated  lock  apparatus,  and  more  particularly,  to  a 
lock  apparatus  operated  by  a  magnetic  card-key 
for  controlling  or  enabling  e.g.  an  electric  switch,  a 
door  lock,  etc. 

This  invention  also  relates  to  a  module  as  a 
sub-assembly  for  such  a  card-operated  lock  ap- 
paratus. 

For  the  purpose  of  the  instant  disclosure,  it  is 
meant  that  a  "lock-mechanism"  or  "locking  mecha- 
nism"  is  an  assembly  at  least  comprising  a  "bolt 
mechanism"  or  a  "latch  mechanism"  and  a  "lock 
apparatus"  controlling  or  allowing  operation  of  the 
bolt  or  latch  mechanism. 

BACKGROUND  OF  THE  INVENTION 

A  well-received  magnetic  key  operated  lock 
apparatus  used  in  conjunction  with  a  door  latch 
mechanism  is  that  described  in  US-A-4,133,194.  In 
the  known  device,  a  magnetic  card  key  operates  a 
conventional  cylindrical  door  latch  mechanism  with 
substantially  no  modification  required  of  the  latch 
mechanism,  in  that  a  housing  for  the  door  latch 
mechanism  contains  magnetically  operated  ele- 
ments  mounted  on  the  conventional  spindle  of  the 
locking  mechanism,  forming  what  is  called  a  "lock- 
set".  In  use,  a  properly  coded  card  key  is  inserted 
into  a  slot  in  the  outer  rim  of  the  door  knob  which 
effects  interconnection  between  the  door  knob  with 
a  conventional  driver  bar  for  opening  the  lockset 
parts.  As  soon  as  the  card  key  is  released  from  the 
user,  the  lockset  returns  to  its  locked  condition. 

Although  the  known  device  is  satisfactory  for 
most  purposes,  several  disadvantages  in  use  make 
improvement  desirable.  The  need  of  maintaining 
the  card  key  down  into  the  lock  while  actuating  the 
door-knob  makes  the  known  device  somewhat  im- 
practical  for  use  in  a  door-lock,  and  would  make  it 
highly  impractical  or  even  improper  for  controlling 
some  other  kinds  of  devices  in  which  prolonged 
unlocked  condition  is  likely  to  be  desired. 

Furthermore,  the  known  lock  requires  complete 
dissassembly  to  change  internal  magnet  pins  for 
changing  the  lock  code. 

OBJECTS  AND  SUMMARY  OF  THE  INVENTION 

It  is  a  primary  object  and  aim  of  both  a  first 
and  a  second  aspect  of  the  present  invention  to 
provide  a  magnetic  key  operated  lock  apparatus 
which  retains  the  card  key  in  the  unlocked  position 
so  that  the  card  can  be  released  and  the  same 
hand  used  to  rotate  a  door-knob,  a  door-handle, 
etc. 

A  further  object  of  the  invention  is  the  provision 
of  a  magnetic  card  key  operated  lock  which  once 
the  lock  apparatus  is  actuated  to  the  unlocked 
mode  it  is  automatically  maintained  unlocked  until 

5  the  card  key  is  substantially  fully  removed  from  the 
lock. 

The  above  object  providing  means  to  actuate 
and  maintain  electric  switchable  devices  in  either 
the  "ON"  or  the  "OFF"  state  as  long  as  the  key 

io  remains  in  a  slot  of  the  lock  apparatus. 
A  further  object  of  the  second  aspect  of  the 

invention  is  the  provision  of  a  magnetic  key  op- 
erated  lock  apparatus  which  can  be  quickly  and 
simply  modified  for  changing  a  lock  code. 

75  According  to  the  first  aspect  of  the  invention, 
the  card-operated  lock  apparatus  having  a  locking 
plate  with  a  plurality  of  openings  therethrough  in  a 
predetermined  arrangement,  a  core  located  adja- 
cent  the  locking  plate  including  a  plurality  of  open- 

20  ings  therein  in  said  predetermined  arrangement, 
magnetizable  pins  located  within  at  least  certain  of 
the  core  openings  and  having  parts  magnetically 
biased  to  extend  into  the  locking  plate  openings 
preventing  relative  movement  between  the  core 

25  and  locking  plate,  wherein  said  pins  are  moved  out 
of  the  locking  plate  openings  on  a  card  having 
coded  magnetic  areas  being  inserted  on  a  first 
amount  into  alignment  with  the  core,  further  card 
movement  causing  movement  of  the  core  into  an 

30  unlock  position  to  cause  or  allow  activation  of  a 
controlled  apparatus,  is  characterized  by  compris- 
ing  :  cam  means  pivotally  mounted  onto  said  core 
and  having  a  first  cam  part  for  engagement  by  said 
card  to  releasably  lock  a  second  cam  part  against 

35  limit  spring  means  for  maintaining  the  core  in  the 
unlock  position  until  the  card  is  being  withdrawn 
from  the  apparatus. 

Thus,  the  card  is  retained  in  the  card-operated 
lock-apparatus  until  it  is  withdrawn  therefrom  by  a 

40  user.  One  and  the  same  hand  of  the  user  can 
insert  the  card  and  then  rotate  a  door-knob  or  door- 
handle.  This  is  much  more  convenient  than  having 
to  hold  the  card  with  one  hand  while  rotating  the 
knob  or  handle  with  the  other  hand,  especially  if 

45  the  user  is  carrying  luggage  or  the  like. 
According  to  the  second  aspect  of  the  inven- 

tion,  there  is  provided  a  module  for  a  card  operated 
lock-apparatus  according  to  the  first  aspect,  said 
module  comprising,  unitarily  assembled  to  form  a 

50  sub-assembly  for  the  lock  apparatus  : 
-  a  locking  plate  including  a  plurality  of  open- 

ings  therethrough  in  a  predetermined  ar- 
rangement  ; 

-  a  core  located  adjacent  the  locking  plate  and 
55  having  a  plurality  of  openings  therein,  said 

openings  being  in  said  predetermined  ar- 
rangement  ; 
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-  magnetizable  pins  located  within  at  least  cer- 
tain  of  the  core  openings,  said  pins  being 
movable,  in  use,  into  and  out  of  said  locking 
plate  openings  to  prevent  and  allow,  respec- 
tively,  movement  of  said  core  relative  to  said 
locking  plate,  said  pins  being  moved  out  of 
said  locking  plate  openings  on  insertion  by  a 
first  amount  of  a  card  having  coded  magnetic 
areas  into  a  said  lock  apparatus,  further 
movement  of  said  card  causing  movement  of 
said  core  to  an  unlock  position  ; 

-  cam  means  pivotably  mounted  onto  said  core 
and  having  a  first  cam  part  for  engagement 
by  said  card  to  releasably  lock  a  second  cam 
part  against  limit  spring  means  for  maintain- 
ing  the  core  in  said  unlock  position  ; 

-  a  shield  plate  adjacent  a  card  path  defined 
between  said  shield  plate  and  the  locking 
plate  ;  and 

-  resilient  means  inserted  between  the  shield 
plate  and  a  front  module  cover  for  urging  the 
shield  plate  towards  the  locking  plate. 

The  lock-apparatus  provided  with  such  a  mod- 
ule  is  more  easily  manufactured  and  allows  quick 
and  easy  change  of  the  lock  code,  because  the 
code  elements  are  contained  in  the  removable 
module  that  can  easily  be  replaced  in  the  field  by 
an  unskilled  person.  Such  coded  modules  can  be 
mailed  from  manufacturer  to  user  for  quick  replace- 
ment. 

Figure  1  is  a  perspective  view  of  a  complete 
coded  card  key  locking  mechanism  and  associated 
door  latch  hardware  shown  receiving  a  card  key 
therein. 

Figure  2  is  a  side  elevational,  sectional  view, 
taken  along  the  line  2-2  of  Figure  1  showing  the 
internal  locking  mechanism  in  the  locked  mode. 

Figure  3  is  a  rear  elevational,  sectional  view 
taken  along  the  line  3-3  of  Figure  2. 

Figure  4  is  a  sectional  view  similar  to  Figure  2 
showing  the  locking  mechanism  in  the  unlocked 
mode. 

Figure  5  is  an  enlarged  sectional  view  of  the 
means  for  maintaining  unlocked  condition  of  the 
locking  mechanism  before  the  card  is  inserted. 

Figure  6  is  a  sectional  view  similar  to  figure  5 
showing  changes  as  the  card  is  inserted. 

Figure  7  is  a  perspective  view  of  the  locking 
mechanism  module  shown  removed  from  the  lock 
mechanism  housing. 

DESCRIPTION  OF  A  PREFERRED  EMBODIMENT 

Turning  now  to  the  drawing  and  particularly 
Figure  1,  there  is  shown  a  magnetic  coded  card 
key  operated  locking  mechanism  to  be  described 
herein  for  mounting  onto  a  door  and  enumerated 
generally  as  10.  More  particularly,  from  the  exterior 

the  locking  mechanism  is  seen  to  include  a  gen- 
erally  rectangular  shaped  housing  1  1  having  a  back 
surface  for  mounting  flush  to  the  door  surface.  The 
locking  mechanism  may  be  used  with  either  a  lever 

5  handle  12,  or,  optionally,  a  conventional  knob 
shown  schematically  at  13. 

As  is  more  specifically  described  in  U.S.  Patent 
4,077,242,  METAL  MAGNETIC  KEY,  by  Bruce  S. 
Sedley,  the  key,  which  is  in  the  general  form  of  a 

io  card,  has  a  predetermined  arrangement  of  mag- 
netic  spots  throughout  its  major  area  of  a  coded 
character  which  coact  with  apparatus  in  the  internal 
locking  mechanism  for  unlocking  or  releasing  the 
locked  condition  of  the  door  lockset. 

is  An  initial  and  important  aspect  of  the  described 
invention  is  that  the  card  key  14  for  unlocking  the 
door  is  inserted  through  a  slot  15  in  a  top  wall  of 
the  housing  11  and  that  the  key  conveniently  re- 
mains  in  this  upright  position  throughout  use  so  it 

20  cannot  be  easily  inadvertently  removed  or  dis- 
placed  as  can  happen  in  certain  known  card  op- 
erated  devices  where  the  cards  are  inserted 
through  slotted  knobs  that  are  also  turned.  Al- 
though  the  housing  is  depicted  and  described  as 

25  being  located  with  slot  at  the  top  thereof,  and  there 
are  certain  advantages  to  such  a  location,  the  hous- 
ing  can  readily  be  located  to  have  the  slot  on  a 
side,  at  the  top  or  at  the  bottom.  Also,  as  will  be 
described,  means  are  provided  for  maintaining  the 

30  locking  mechanism  in  unlocked  mode  once  it  has 
been  unlocked  and  as  long  as  the  card  remains 
inserted  in  the  lock  housing  slot  15.  These  two 
features  enable  the  entire  apparatus  to  be  handled 
by  one  hand  since  once  the  proper  card  is  fully 

35  inserted,  the  same  hand  is  then  free  to  manipulate 
the  knob  or  handle  to  open  the  door. 

A  still  further  advantageous  feature  of  the 
present  lock  mechanism  is  that  when  it  is  in  the 
locked  mode,  there  are  no  mechanical  linkages  and 

40  interconnection  between  the  door  latch  16  and  han- 
dle  12  so  that  even  if  the  handle  were  severed 
from  the  front  of  the  housing  11,  the  latch  mecha- 
nism  cannot  be  rotated  from  the  front  of  the  door. 
This  provides  what  is  termed  a  "high  security"  lock 

45  as  opposed  to  the  less  secure  "door  knob"  locks, 
for  example.  Although  a  latch  16  is  shown,  the 
mechanism  operates  with  bolts  and  other  locking 
devices  in  similar  manner. 

Turning  now  to  Figure  2  showing  a  side 
50  elevational,  sectional  view  of  Figure  1,  the  housing 

11  is  seen  to  have  a  unitary  front  wall  17  and  two 
side  walls  with  an  open  back  which  is  enclosed  by 
rear  plate  18.  At  what  is  the  lower  end  of  the  lock 
housing  when  mounted  on  a  door,  there  is  a  hollow 

55  cylindrical  member  18'  extending  outwardly  and 
inwardly  of  the  housing  front  wall  17  and  through 
which  the  handle  spindle  39  and  associated  parts 
are  mounted. 

3 
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A  magnetic  card  key  14  on  being  inserted 
through  slot  15  passes  between  a  pair  of  plates  19 
and  20  arranged  in  facing  relation.  More  particu- 
larly,  the  cover  plate  20  is  fixedly  located  over  a 
so-called  lock  plate  21  to  present  a  substantially 
flat  surface  along  which  one  major  surface  of  the 
card  14  can  slide  during  card  insertion.  The  shield 
plate  19  is  resiliently  urged  toward  the  cover  plate 
20  by  a  leaf  spring  22  located  between  a  front 
module  cover  23  and  the  shield  plate. 

An  elongated  platelike  actuator  or  core  24  is 
slidingly  mounted  onto  a  module  back  plate  25 
enabling  movement  of  the  core  from  an  uppermost 
position  in  which  a  flange  26  abuts  against  the 
lower  end  of  the  plates  20  and  21  ,  to  a  second  or 
lower  position  in  which  the  flange  is  substantially 
spaced  from  the  lower  end  of  the  plates  (Figure  4). 
The  core  has  a  plurality  of  openings  27  extending 
transversely  into  the  core  and  at  substantially  90 
degrees  to  plate  21,  which  openings  receive  mag- 
netically  movable  pins  28  in  an  arrangement  and 
number  depending  upon  the  particular  code  of  the 
lock.  In  the  locked  mode,  the  pins  28  extend  into 
openings  29  in  the  lock  plate  21  which  prevents 
relative  movement  of  the  core  with  respect  to  the 
lock  plate.  When  the  properly  coded  card  14  is 
fully  inserted  between  the  plates  19  and  20,  mag- 
netic  areas  on  the  card  cause  those  pins  28  in 
registry  with  the  card  magnetic  areas  to  move 
axially  to  the  bottom  of  the  receiving  openings  27 
(i.e.,  in  a  direction  away  from  plates  20  and  21)  and 
out  of  corresponding  openings  in  the  lock  plate  21 
permitting  the  core  to  move  from  its  upper  position 
to  its  lower  or  released  position.  A  coil  spring  29' 
interconnected  between  the  module  back  plate  25 
and  the  core  24  tends  to  resiliently  urge  the  core  to 
its  uppermost  position  or  locked  position  acting  in 
use  to  reset  the  locking  mechanism  to  the  locked 
mode  upon  removal  of  the  card. 

An  impeller  30  on  the  rear  surface  of  the  core 
24  (facing  plate  18)  has  a  downwardly  directed 
beveled  cam  surface  31  which  continuously  en- 
gages  an  end  portion  32  of  a  leaf  spring  33.  As  can 
be  seen  best  on  comparison  of  Figures  2  and  3, 
the  spring  33  is  elongate  with  its  lower  edge 
formed  into  a  yoke  34.  The  central  part  of  the 
spring  has  an  opening  35  through  which  the  spring 
29'  extends,  the  lower  edge  of  the  opening  being 
bent  to  form  the  end  portion  32  which  lies  flat 
against  the  cam  surface  31.  Two  elongated  limit 
spring  portions  36  and  37  extend  downwardly  from 
the  top  edge  of  spring  33,  one  at  each  side  of  the 
spring  central  portion  and  each  terminating  in  a 
flanged  end  56  (Figures  5  and  6).  The  upper  edge 
of  spring  33  is  notched  and  secured  to  module 
back  plate  25  by  threaded  means  38  so  as  to 
extend  generally  parallel  to  the  back  plate  and 
core. 

Again  referring  to  Figure  2,  the  door  handle  12 
is  secured  to  a  hollow  cylindrical  spindle  39  by  an 
internal  bolt  40  and  external  nut  41,  the  spindle 
being  rotatively  journaled  within  the  housing  cylin- 

5  drical  fitting  18'.  A  spindle  spline  42  having  longitu- 
dinally  extending  splines  on  its  outer  surface  is 
press  fit  within  a  receiving  opening  in  and  axially 
aligned  with  spindle  39  while  leaving  a  substantial 
end  portion  of  the  spline  extending  outwardly  there- 

io  from.  An  alignment  rod  43  extends  from  the  outer 
end  of  spline  42  along  the  spline  cylindrical  axis 
and  is  received  within  an  axial  opening  of  lock 
spline  driver  44,  the  outer  end  of  the  latter  iden- 
tified  as  at  45  interconnecting  with  the  door  latch- 

15  retractor  (not  shown).  The  rod  43  rotates  freely  in 
the  lock  spline  driver  44  and  does  not  transfer  an 
actuating  force  to  the  door  latch  mechanism. 

A  hollow  coupling  spindle  46  has  an  internal 
set  of  longitudinally  extending  splines  which  can 

20  mesh  with  the  splines  of  the  spindle  42.  The  outer 
end  of  the  coupling  46  is  formed  to  a  reduced 
diametral  portion  of  such  dimensions  as  to  enable 
receipt  of  the  leaf  spring  yoke  34  thereabout.  A 
compression  spring  47  located  within  a  guide  tube 

25  48  received  about  the  coupling  46  urges  the  two 
apart  in  a  direction  generally  along  their  common 
cylindrical  axis. 

A  torsion  spring  49  received  on  guide  tube  48 
acts  to  return  the  handle  12  to  a  predetermined 

30  initial  position  after  the  handle  has  been  rotated  to 
open  the  door,  for  example. 

The  outward  end  63  of  the  spring  49  is  fixed  to 
the  upper  flange  of  guide  tube  48  in  hole  64.  The 
flange  can  be  rotatably  fixed  in  various  positions  to 

35  bias  the  spring  49  either  right  or  left.  The  opposite 
end  62  of  spring  49  is  fixed  to  the  stop  washer  61 
in  hole  65.  The  stop  washer  limits  the  rotation  of 
handle  spindle  39  and  is  fixed  to  it.  Limit  stop  post 
66  is  affixed  to  housing  1  1  . 

40  With  reference  now  to  both  Figures  2  and  4,  it 
is  seen  that  movement  of  the  core  24  to  its  lower- 
most  (released  position)  moves  the  cam  surface  31 
against  the  leaf  spring  end  portion  32  causing 
spring  yoke  34  to  drive  the  coupling  spline  46  into 

45  meshing  engagement  with  the  spindle  spline  42. 
Now,  there  is  a  direct  driving  relationship  between 
the  handle  12  and  the  lock  spline  driver  44  en- 
abling  actuation  of  the  door  latch  mechanism  to 
open  the  door. 

50  On  the  core  moving  upwardly  again  from  the 
Figure  4  position  to  that  of  Figure  2,  as  happens 
when  the  card  is  removed,  the  reaction  of  the 
compression  spring  47  moves  the  coupling  spline 
out  of  engagement  with  the  spindle  spline  which 

55  once  again  institutes  the  locked  mode.  The  handle 
12  is  free  to  rotate,  returning  to  its  first  position  by 
spring  49.  If  knob  13  is  installed  instead  of  a 
handle,  spring  49  is  not  used,  stop  washer  61  is 

4 
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replaced  with  a  spacer  washer  without  stop  and  the 
knob  freely  spins  in  either  direction. 

By  the  use  of  a  leaf  spring  as  the  drive  linkage 
between  core  movement  and  the  coupling  spline 
46,  in  the  event  that  the  splines  on  the  coupling  do 
not  mesh  with  the  splines  on  the  spindle  42  (i.e., 
the  splines  bottom  on  each  other),  the  leaf  spring 
deforms  a  slight  amount  but  maintains  pressure  so 
that  even  a  very  slight  movement  of  the  handle  will 
quickly  establish  meshing  between  the  two  splines. 
The  leaf  spring  does  not  retain  a  set  even  though 
held  in  stressed  position. 

For  the  ensuing  description  of  the  means  for 
maintaining  the  internal  mechanism  in  the  unlocked 
or  released  mode  as  long  as  the  card  14  is  in  slot 
15,  reference  is  additionally  made  to  Figure  3 
which  is  a  rear  elevational,  sectional  view  of  the 
apparatus  of  Figure  2  and  detail  Figures  5  and  6. 
First  and  second  stub  shafts  50  and  51  are  affixed 
to  the  sidewalls  of  the  core  24  to  extend  generally 
parallel  to  plates  20  and  21  .  Each  of  the  stub  shafts 
has  a  pivotally  mounted  cam  52  and  53  respec- 
tively  mounted  thereon,  each  of  which  includes  a 
camming  surface  54  and  a  hook-like  locking  portion 
55.  Openings  in  plates  19,  20  and  21  admit  the 
camming  surface  54  therethrough  for  contacting 
engagement  with  a  card  14  inserted  between 
plates  19  and  20  which  serves  to  move  the  two 
hooked  end  portions  55  toward  leaf  spring  arms  36 
and  37  for  a  purpose  to  be  described. 

As  the  card  14  moves  through  the  slot  15  and 
between  the  plates  19  and  20,  it  engages  the 
camming  surfaces  54  of  cams  52  and  53  moving 
the  hook  ends  55  toward  the  limit  springs  36  and 
37  as  seen  best  in  Figure  6  for  example.  When  the 
card  abuts  the  core  flange  26  and  moves  it  down- 
ward,  the  core  and  cams  are  carried  under  the 
flanged  ends  56  of  limit  springs  36  and  37  deflect- 
ing  these  springs  a  certain  amount  as  indicated  by 
the  dash  lines  in  Figure  6.  When  the  core  flange  26 
is  bottomed  in  the  lock  mechanism  the  cam  hook 
ends  55  engage  the  flanged  ends  56  of  the  limit 
springs.  As  long  as  the  proper  card  has  been 
inserted  to  unlock  the  mechanism  and  it  remains  in 
place  between  the  plates  19  and  20,  the  cams  are 
held  in  position  due  to  the  thickness  of  the  card 
blocking  the  cam  slots  in  plates  19,  20  and  21.  The 
core  is  therefore  locked  in  the  position  which  holds 
the  splines  42  and  46  meshed  with  one  another 
and,  therefore,  the  door  remains  unlocked.  When 
the  card  is  withdrawn  out  of  engagement  with  the 
cam  surfaces  54,  the  core  return  spring  29'  which 
has  been  exerting  a  pull  on  the  core  can  now  begin 
to  retract  the  core  back  to  locked  position.  In  so 
moving,  the  cams  are  forced  by  the  limit  spring 
arms  36  and  37  to  rotate  once  more  into  the  space 
between  the  plates  19,  20  and  21  which  releases 
the  cam  hook  ends  55  from  engagement  with  the 

flanged  ends  56  of  the  limit  springs.  Now,  the 
spring  29'  continues  to  move  the  core  upwardly 
which,  in  turn,  pulls  the  beveled  impeller  30  and 
cam  surface  31  away  from  end  portion  32  of  leaf 

5  spring  33.  Yoke  34  rises  allowing  coil  spring  47  to 
push  coupling  spline  46  out  of  engagement  with 
spindle  spline  42  establishing  the  locking  mode  of 
the  lock  mechanism  once  again. 

The  various  parts  of  the  card  lock  mechanism 
io  including  leaf  spring  and  cams  utilized  for  meshing 

the  splines  42  and  46  to  establish  the  released  and 
locked  modes,  respectively,  are  assembled  into  a 
unitary  module  57  as  shown  in  Figure  7.  This 
module  includes  a  module  front  cover  23,  spring 

is  22,  plates  19,  20,  21,  core  24  carrying  code  mag- 
nets  28  in  recesses  27,  side  cams  52  and  53, 
module  back  plate  25,  leaf  spring  33  and  coil 
spring  29',  all  held  together  by  threaded  means  38 
and  58  (Figure  2).  Moreover,  the  module  is  so 

20  dimensioned  as  to  fit  snugly  within  housing  11  with 
the  slot  15  aligned  with  the  space  between  plates 
19  and  20.  The  module  57  is  retained  in  position  in 
the  housing  11  by  registration  pins  59  in  aligned 
holes  60  in  module  front  cover  23,  and  by  the  rear 

25  plate  18.  The  modular  construction  not  only  makes 
manufacturing  assembly  easier  but  also  permits 
ready  replacement  in  the  field  of  the  coded  device. 

A  desirable  feature  of  the  module  57  is  that  by 
removing  the  leaf  spring  33,  core  spring  29'  and 

30  two  screws  58,  the  coded  core  24  can  be  removed 
for  replacement  of  magnetic  locking  pins  28  with- 
out  further  disassembly  of  the  remaining  parts  of 
the  module  57. 

The  example  described  of  the  module  57  inter- 
35  acting  with  other  components  to  function  with  door 

locking  devices  is  just  one  embodiment  of  the  use 
of  the  module.  Equally  useful  is  the  modules'  abil- 
ity  to  actuate  electric  switch  means  as  depicted  in 
Figure  7  wherein  the  leaf  spring  33  is  directly  in 

40  contact  with  electric  switch  means  66  to  actuate 
the  same.  The  module's  ability  to  retain  either 
locked  or  unlocked  modes  provides  both  "ON"  and 
"OFF"  switch  functions  depending  on  the  card 
key's  presence  in  the  module. 

45  It  is  therefore  within  the  scope  of  this  invention 
that  its  utility  is  not  limited  to  door  locks  but  to 
other  mechanical  and  electrical  devices  requiring  a 
card  key  operated  actuation  where  such  actuation 
is  to  continue  as  long  as  the  card  key  remains  in 

50  the  module. 

Claims 

1.  A  card-operated  lock  apparatus  having  a  lock- 
55  ing  plate  (21)  with  a  plurality  of  openings  (29) 

therethrough  in  a  predetermined  arrangement, 
a  core  (24)  located  adjacent  the  locking  plate 
(21)  including  a  plurality  of  openings  (27) 
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therein  in  said  predetermined  arrangement, 
magnetizable  pins  (28)  located  within  at  least 
certain  of  the  core  openings  (27)  and  having 
parts  magnetically  biased  to  extend  into  the 
locking  plate  openings  (29)  preventing  relative 
movement  between  the  core  (24)  and  locking 
plate  (27),  wherein  said  pins  (28)  are  moved 
out  of  the  locking  plate  openings  (29)  on  a 
card  (14)  having  coded  magnetic  areas  being 
inserted  on  a  first  amount  into  alignment  with 
the  core  (24),  further  card  movement  causing 
movement  of  the  core  (24)  into  an  unlock  posi- 
tion  to  cause  or  allow  activation  of  a  controlled 
apparatus,  characterized  in  that  said  lock  ap- 
paratus  includes  cam  means  (52,  53)  pivotally 
mounted  onto  said  core  (24)  and  having  a  first 
cam  part  (54)  for  engagement  by  said  card 
(14)  to  releasably  lock  a  second  cam  part  (55) 
against  limit  spring  means  (36,  37)  for  main- 
taining  the  core  (24)  in  the  unlock  position  until 
the  card  (14)  is  being  withdrawn  from  the  ap- 
paratus. 

2.  Apparatus  as  in  claim  1,  including  a  coupling 
spline  (46)  actuated  on  movement  of  the  core 
(24)  thereby  to  selectively  mesh  with  an  ac- 
tuator  spindle  spline  (42)  for  selectively  en- 
abling  control  means  (12)  of  said  controlled 
apparatus. 

3.  Apparatus  as  in  claim  2,  in  which  unmeshing  of 
the  coupling  spline  (46)  and  spindle  spline  (42) 
is  effected  by  reactive  force  of  a  spring  means 
(47). 

4.  Apparatus  as  in  claim  2  or  3,  in  which  the 
spindle  spline  (42)  is  free  from  mechanical 
connection  with  the  coupling  spline  (46)  when 
the  card  (14)  is  removed  from  the  lock  appara- 
tus. 

5.  Apparatus  as  in  any  of  claims  1-4,  wherein  the 
controlled  apparatus  is  a  door  release  mecha- 
nism,  said  apparatus  including  a  housing  (11) 
for  mounting  on  the  door  outer  surface,  said 
housing  (11)  having  a  slot  (15)  for  insertion  of 
said  card  (14). 

6.  Apparatus  as  in  claim  1  or  2,  wherein  the 
controlled  apparatus  comprises  electric  switch 
means  (66)  actuated  to  a  first  connective  as- 
pect  on  said  card  (14)  further  movement  and 
actuated  to  a  second  connective  aspect  when 
the  card  (14)  is  being  withdrawn  from  the  lock 
apparatus. 

7.  Apparatus  as  in  anyone  of  claims  1-6,  wherein 
a  card  path  is  defined  between  the  locking 

plate  (21)  and  a  shield  plate  (19)  which  is 
resiliently  biased  towards  the  locking  plate 
(21). 

5  8.  Apparatus  as  in  claim  7,  wherein  a  cover  plate 
(20)  is  provided  between  the  locking  plate  (21) 
and  said  path. 

9.  A  module  for  a  card  operated  lock  apparatus 
io  as  in  anyone  of  claims  1-8,  said  module  com- 

prising,  unitarily  assembled  to  form  a  sub- 
assembly  for  the  lock  apparatus  : 

-  a  locking  plate  (21)  including  a  plurality 
of  openings  (29)  therethrough  in  a  pre- 

15  determined  arrangement  ; 
-  a  core  (24)  located  adjacent  the  locking 

plate  (21)  and  having  a  plurality  of  open- 
ings  (27)  therein,  said  openings  (27)  be- 
ing  in  said  predetermined  arrangement  ; 

20  -  magnetizable  pins  (28)  located  within  at 
least  certain  of  the  core  openings  (27), 
said  pins  (28)  being  movable,  in  use,  into 
and  out  of  said  locking  plate  openings 
(29)  to  prevent  and  allow,  respectively, 

25  movement  of  said  core  (24)  relative  to 
said  locking  plate  (21),  said  pins  (28) 
being  moved  out  of  said  locking  plate 
openings  (29)  on  insertion  by  a  first 
amount  of  a  card  (14)  having  coded 

30  magnetic  areas  into  a  said  lock  appara- 
tus,  further  movement  of  said  card  caus- 
ing  movement  of  said  core  (24)  to  an 
unlock  position  ; 

-  cam  means  (52,  53)  pivotably  mounted 
35  onto  said  core  (24)  and  having  a  first 

cam  part  (54)  for  engagement  by  said 
card  (14)  to  releasably  lock  a  second 
cam  part  (55)  against  limit  spring  means 
(36,  37)  for  maintaining  the  core  in  said 

40  unlock  position  ; 
-  a  shield  plate  (19)  adjacent  a  card  path 

defined  between  said  shield  plate  and 
the  locking  plate  (21)  ;  and 

-  resilient  means  (22)  inserted  between  the 
45  shield  plate  (19)  and  a  front  module  cov- 

er  for  urging  the  shield  plate  (19)  towards 
the  locking  plate  (21). 

10.  A  module  as  in  claim  9  in  which  there  is 
50  further  provided  coil  spring  means  (29')  inter- 

connecting  the  core  (24)  and  a  backplate  (25) 
of  the  module  for  resiliently  urging  the  core 
(24)  in  a  direction  to  return  the  core  (24)  away 
from  the  unlock  position. 

55 
11.  A  module  as  in  claim  9  or  10,  further  compris- 

ing  leaf  spring  means  (33)  mounted  adjacent 
said  core  (24),  and  impeller  means  (30)  carried 
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by  said  core  (24)  for  causing  movement  of 
said  leaf  spring  means  (33)  when  said  core 
(24)  is  moved  relative  to  said  locking  plate 
(21). 

Patentanspruche 

1.  Kartenbetriebene  Verriegelungsvorrichtung  mit 
einer  Verriegelungsplatte  (21)  mit  mehreren 
Durchgangsoffnungen  (29)  in  vorbestimmter 
Anordnung,  einem  an  die  Verriegelungsplatte 
(21)  angrenzenden  Kern  (24),  der  mehrere  Off- 
nungen  (27)  in  der  vorbestimmten  Anordnung 
umfaBt,  magnetisierbaren  Stiften  (28),  die  sich 
innerhalb  wenigstens  bestimmter  Offnungen 
(27)  des  Kerns  befinden  und  Teile  aufweisen, 
die  magnetisch  vorgespannt  sind,  urn  sich  in 
die  Offnungen  (29)  der  Verriegelungsplatte  zu 
erstrecken,  und  die  Relativbewegung  zwischen 
dem  Kern  (24)  und  der  Verriegelungsplatte 
(27)  verhindern,  wobei  die  Stifte  (28)  aus  den 
Offnungen  der  Verriegelungsplatte  (29)  bewegt 
werden,  wenn  eine  Karte  (14)  mit  codierten 
Magnetbereichen  urn  einen  ersten  Betrag  in 
Ausrichtung  mit  dem  Kern  (24)  eingefuhrt  wird, 
wobei  eine  weitere  Kartenbewegung  eine  Be- 
wegung  des  Kerns  (24)  in  eine  entriegelte  Po- 
sition  hervorruft,  urn  die  Aktivierung  einer  ge- 
steuerten  Vorrichtung  hervorzurufen  oder  zuzu- 

5.  Vorrichtung  nach  einem  der  Anspruche  1  -  4, 
bei  welcher  die  gesteuerte  Vorrichtung  ein  Tur- 
freigabemechanismus  ist,  wobei  die  Vorrich- 
tung  ein  Gehause  (11)  zum  Anbringen  an  der 

5  TurauBenflache  aufweist,  wobei  das  Gehause 
(11)  einen  Schlitz  (15)  zum  Einfuhren  der  Karte 
(1  4)  aufweist. 

6.  Vorrichtung  nach  Anspruch  1  oder  2,  bei  wel- 
io  cher  die  gesteuerte  Vorrichtung  elektrische 

Schaltermittel  (66)  aufweist,  die  bei  der  weite- 
ren  Bewegung  der  Karte  (14)  in  eine  erste 
Verbindungslage  betatigt  werden  und  in  eine 
zweite  Verbindungslage  betatigt  werden,  wenn 

is  die  Karte  (14)  aus  der  Verriegelungseinrichtung 
herausgezezogen  wird. 

7.  Vorrichtung  nach  einem  der  Anspruche  1  -  6, 
bei  welcher  der  Kartenpfad  zwischen  der  Ver- 

20  riegelungsplatte  (21)  und  einer  Schildplatte 
(19)  gebildet  ist,  die  elastisch  zu  der  Verriege- 
lungsplatte  (21)  hin  vorgespannt  ist. 

8.  Vorrichtung  nach  Anspruch  7,  bei  welcher  zwi- 
25  schen  der  Verriegelungsplatte  (21)  und  dem 

Pfad  eine  Abdeckplatte  (20)  vorgesehen  ist. 

9.  Modul  fur  eine  kartenbetriebene  Verriegelungs- 
vorrichtung  nach  einem  der  Anspruche  1  -  8, 

30  wobei  das  Modul  in  einheitlicher  Zusammen- 
setzung  zur  Bildung  einer  Untereinheit  fur  die 
Verriegelungsvorrichung  folgendes  aufweist: 

-  eine  Verriegelungsplatte  (21)  mit  mehre- 
ren  Durchgangsoffnungen  (29)  in  vorbe- 

35  stimmter  Anordnung; 
-  einen  an  die  Verriegelungsplatte  (21)  an- 

grenzenden  Kern  (24),  der  mehrere  Off- 
nungen  (27)  umfaBt,  wobei  die  Offnungen 
(27)  in  der  vorbestimmten  Anordnung  lie- 

40  gen; 
-  magnetisierbare  Stifte  (28),  die  sich  in- 

nerhalb  wenigstens  bestimmter  Offnun- 
gen  (27)  des  Kerns  befinden,  wobei  die 
Stifte  (28)  bei  Verwendung  in  die  Offnun- 

45  gen  (29)  der  Verriegelungsplatte  hinein 
und  daraus  herauszubewegen  sind,  urn 
eine  Bewegung  des  Kerns  (24)  bezuglich 
der  Verriegelungsplatte  (21)  zu  verhin- 
dern  bzw.  zuzulassen,  wobei  die  Stifte 

50  (28)  beim  Einfuhren  einer  Karte  (14)  mit 
codierten  Magnetbereichen  in  die  Verrie- 
gelungsvorrichtung  aus  den  Offnungen 
(29)  der  Verriegelungsplatte  bewegt  wer- 
den  und  eine  weitere  Bewegung  der  Kar- 

55  te  eine  Bewegung  des  Kerns  (24)  in  eine 
entriegelte  Position  hervorruft; 

-  Nockenmittel  (52,  53),  die  an  dem  Kern 
(24)  schwenkbar  angebracht  sind  und  ei- 

lassen,  dadurch  gekennzeichnet,  dal3  die  Ver-  30 
riegelungsvorrichtung  Nockenmittel  (52,  53) 
umfaBt,  die  an  dem  Kern  (24)  schwenkbar  an- 
gebracht  sind  und  einen  ersten  Nockenteil  (54) 
zum  Eingriff  durch  die  Karte  (14)  aufweisen, 
urn  einen  zweiten  Nockenteil  (55)  losbar  gegen  35 
Begrenzungsfedermittel  (36,  37)  zu  verriegeln, 
so  dal3  der  Kern  (24)  in  der  entriegelten  Posi- 
tion  gehalten  wird,  bis  die  Karte  (14)  aus  der 
Vorrichtung  herausgezogen  wird. 

40 
2.  Vorrichtung  nach  Anspruch  1,  umfassend  eine 

Kopplungskeilnabe  (46),  die  bei  Bewegung  des 
Kerns  (24)  betatigt  wird,  urn  dadurch  mit  einer 
Betatigungskeilwelle  (42)  in  Eingriff  zu  gelan- 
gen,  urn  selektiv  Steuermittel  (12)  der  gesteu-  45 
erten  Vorrichtung  freizugeben. 

3.  Vorrichtung  nach  Anspruch  2,  bei  welcher  das 
AuBer-Eingriff-Bringen  der  Kopplungskeilnabe 
(46)  und  der  Keilwelle  (42)  durch  die  Reak-  50 
tionskraft  einer  Federeinrichtung  (47)  bewirkt 
wird. 

4.  Vorrichtung  nach  Anspruch  2  oder  3,  bei  wel- 
cher  die  Keilwelle  (42)  von  einer  mechanischen  55 
Verbindung  mit  der  Kopplungskeilnabe  (46)  frei 
ist,  wenn  die  Karte  (14)  aus  der  Verriegelungs- 
vorrichtung  entfernt  ist. 

7 
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nen  ersten  Nockenteil  (54)  zum  Eingriff 
durch  die  Karte  (14)  aufweisen,  urn  einen 
zweiten  Nockenteil  (55)  losbar  gegen  Be- 
grenzungsfedermittel  (36,  37)  zu  verrie- 
geln,  so  dal3  der  Kern  (24)  in  der  entrie- 
gelten  Position  gehalten  wird; 

-  eine  Schildplatte  (19)  angrenzend  an  ei- 
nen  Kartenpfad,  der  zwischen  der  Schild- 
platte  und  der  Verriegelunsplatte  (21)  ge- 
bildet  ist;  sowie 

-  elastische  Mittel  (22),  die  zwischen  die 
Schildplatte  (19)  und  eine  vordere  Modul- 
abdeckung  eingefuhrt  sind,  urn  die 
Schildplatte  (19)  gegen  die  Verriege- 
lungsplatte  (21)  zu  drucken. 

10.  Modul  nach  Anspruch  9,  bei  welcher  ferner  ein 
Schraubenfedermittel  (29')  vorgesehen  ist,  das 
den  Kern  (24)  und  eine  Hinterplatte  (25)  des 
Moduls  miteinander  verbindet,  urn  den  Kern 
(24)  elastisch  in  eine  Richtung  zu  drucken, 
damit  der  Kern  (24)  aus  der  entriegelten  Posi- 
tion  zuruckgebracht  wird. 

11.  Modul  nach  Anspruch  9  oder  10,  das  ferner 
angrenzend  an  dem  Kern  (24)  angebrachte 
Blattfedermittel  (33)  sowie  Antriebsmittel  (30) 
aufweist,  die  von  dem  Kern  (24)  getragen  wer- 
den,  urn  eine  Bewegung  der  Blattfedermittel 
(33)  hervorzurufen,  wenn  der  Kern  (24)  bezug- 
lich  der  Verriegelungsplatte  (21)  bewegt  wird. 

Revendicatlons 

1.  Dispositif  de  verrouillage  manoeuvre  par  une 
carte  comportant  une  plaque  de  verrouillage 
(21)  traversee  par  plusieurs  ouvertures  (29) 
ayant  une  disposition  predeterminee,  un  noyau 
(24)  situe  pres  de  la  plaque  de  verrouillage 
(21)  et  muni  de  plusieurs  ouvertures  (27)  ayant 
ladite  disposition  predeterminee,  des  goupilles 
magnetisables  (28)  logees  dans  certaines  au 
moins  des  ouvertures  (27)  du  noyau  et  qui 
presentent  des  parties  magnetiquement 
contraintes  a  s'etendre  dans  les  ouvertures 
(29)  de  la  plaque  de  verrouillage,  empechant 
ainsi  le  mouvement  relatif  entre  le  noyau  (24) 
et  la  plaque  de  verrouillage  (21),  lesdites  gou- 
pilles  (28)  etant  extraites  hors  des  ouvertures 
(29)  de  la  plaque  de  verrouillage  lorsque  Ton 
insere  une  carte  (14),  qui  presente  des  zones 
magnetiques  codees,  pour  qu'elle  vienne,  a  un 
premier  stade  en  alignement  avec  le  noyau 
(24),  la  suite  du  mouvement  de  la  carte  entraT- 
nant  le  mouvement  du  noyau  (24)  dans  une 
position  deverrouillee  afin  de  provoquer  ou  de 
permettre  I'actionnement  d'un  appareil  com- 
mande, 

caracterise  en  ce  qu'il  comporte  des  moyens 
formant  came  (52,53)  montes,  avec  possibilite 
de  pivotement,  sur  ledit  noyau  (24)  et  presen- 
tant  une  premiere  partie  (54)  sur  laquelle  vient 

5  en  prise  ladite  carte  (14)  pour  bloquer,  avec 
possibilite  de  deblocage,  une  seconde  partie 
de  la  came  (55)  contre  des  moyens  formant 
ressort  de  butee  (36,37)  pour  maintenir  le 
noyau  (24)  dans  sa  position  deverrouillee  aussi 

io  longtemps  que  la  carte  (14)  se  trouve  dans 
I'appareil. 

2.  Dispositif  selon  la  revendication  1  ,  dans  lequel 
I'element  d'accouplement  cannele  (46)  com- 

15  mande  par  le  mouvement  du  noyau  (24)  s'en- 
grene  selectivement  avec  un  axe  cannele  de 
commande  (42)  afin  de  mettre  selectivement 
en  action  les  moyens  de  commande  (12)  dudit 
appareil  commande. 

20 
3.  Dispositif  selon  la  revendication  2,  dans  lequel 

le  desengrenement  de  I'element  d'accouple- 
ment  cannele  (46)  et  de  I'axe  cannele  (42)  se 
fait  sous  Taction  de  la  force  de  rappel  d'un 

25  moyen  formant  ressort  (47). 

4.  Dispositif  selon  I'une  ou  I'autre  des  revendica- 
tions  2  et  3,  dans  lequel  I'axe  cannele  (42)  est 
libere  de  toute  connexion  mecanique  avec 

30  I'element  d'accouplement  cannele  (46)  lorsque 
la  carte  (14)  est  sortie  hors  de  I'appareil  de 
verrouillage. 

5.  Dispositif  selon  I'une  ou  I'autre  des  revendica- 
35  tions  1  a  4,  dans  lequel  I'appareil  commande 

est  un  mecanisme  de  deblocage  d'une  porte, 
ledit  appareil  comportant  un  boltier  (11)  pour  le 
montage  sur  la  surface  exterieure  de  la  porte, 
ledit  boltier  (11)  ayant  une  fente  (15)  pour 

40  inserer  ladite  carte  (14). 

6.  Dispositif  selon  I'une  ou  I'autre  des  revendica- 
tions  1  et  2,  dans  lequel  I'appareil  commande 
comporte  un  moyen  de  commutation  electri- 

45  que  (66)  manoeuvre  lors  de  la  poursuite  du 
mouvement  de  la  carte  (14)  pour  prendre  un 
premier  aspect  de  commutation  et  manoeuvre 
pour  prendre  un  second  aspect  de  commuta- 
tion,  lorsque  Ton  sort  la  carte  (14)  hors  de 

50  I'appareil. 

7.  Dispositif  selon  I'une  ou  I'autre  des  revendica- 
tions  1  a  6,  dans  lequel  la  trajectoire  de  la 
carte  est  definie  entre  la  plaque  de  verrouillage 

55  (21)  et  une  plaque-ecran  (19)  qui  est  poussee 
elastiquement  vers  la  plaque  de  verrouillage 
(21). 

8 
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8.  Dispositif  selon  la  revendication  7,  dans  lequel 
une  plaque  de  couverture  (20)  est  prevue  entre 
la  plaque  de  verrouillage  (21)  et  ladite  trajectoi- 
re. 

9.  Un  module  pour  un  dispositif  de  verrouillage 
manoeuvre  par  une  carte  selon  I'une  ou  I'autre 
des  revendications  1  a  8,  ledit  module  compre- 
nant,  assembles  unitairement  pour  former  un 
sous-ensemble  du  dispositif  de  verrouillage  : 

-  une  plaque  de  verrouillage  (21)  traversee 
par  plusieurs  ouvertures  (29)  ayant  une 
disposition  predeterminee; 

-  Un  noyau  (24)  situe  pres  de  la  plaque  de 
verrouillage  (21)  et  muni  de  plusieurs 
ouvertures  (27),  lesdites  ouvertures  (27) 
ayant  ladite  disposition  predeterminee; 

-  des  goupilles  magnetisables  (28)  logees 
dans  certaines  au  moins  des  ouvertures 
(27),  lesdites  goupilles  (28),  lors  de  I'utili- 
sation,  pouvant  entrer  et  sortir  des  ouver- 
tures  (29)  de  la  plaque  de  verrouillage 
pour  empecher  ou  permettre  respective- 
ment,  le  mouvement  du  noyau  (24)  par 
rapport  a  ladite  plaque  de  verrouillage 
(21),  lesdites  goupilles  (28)  etant  sorties 
des  ouvertures  (29)  de  la  plaque  de  ver- 
rouillage  par  I'insertion,  a  un  premier  sta- 
de  de  la  carte  (14),  possedant  des  zones 
magnetiques  codees,  dans  ledit  appareil 
de  verrouillage,  la  suite  du  mouvement 
de  la  carte  provoquant  le  mouvement  du 
noyau  (24)  dans  une  position  deverrouil- 
lee; 

-  des  moyens  formant  came  (52,53)  mon- 
tes,  avec  possibilite  de  pivotement,  sur 
ledit  noyau  (24)  et  presentant  une  pre- 
miere  partie  (54)  pour  venir  en  prise  avec 
ladite  carte  (14)  pour  bloquer,  avec  pos- 
sibilite  de  deblocage,  une  seconde  partie 
de  la  came  (55)  contre  les  moyens  for- 
mant  ressort  de  butee  (36,37)  pour  main- 
tenir  le  noyau  (24)  en  position  deverrouil- 
lee; 

-  une  plaque-ecran  (19)  situee  pres  d'une 
trajectoire  de  carte  definie  entre  ladite 
plaque-ecran  et  la  plaque  de  verrouillage 
(21);  et 

-  un  ressort  a  lame  (22)  insere  entre  la 
plaque-ecran  (19)  et  un  couvercle  avant 
du  module  afin  de  pousser  la  plaque- 
ecran  (19)  vers  la  plaque  de  verrouillage 
(21). 

10.  Un  module  selon  la  revendication  9,  dans  le- 
quel  il  est  en  outre  prevu  un  moyen  formant 
ressort  helicoTdal  (29')  reliant  le  noyau  (24)  et 
la  plaque  arriere  (25)  pour  pousser  elastique- 

ment  le  noyau  (24)  dans  une  direction  qui 
rappelle  le  noyau  (24)  a  sa  position  verrouillee. 

11.  Un  module  selon  I'une  ou  I'autre  des  revendi- 
5  cations  9  et  10,  comprenant  en  outre  un 

moyen  formant  ressort  a  lame  (33)  monte  pres 
dudit  noyau  (24)  et  un  moyen  formant  poussoir 
(30)  porte  par  ledit  noyau  (24)  afin  d'entraTner 
le  mouvement  dudit  moyen  formant  ressort  a 

io  lame  (33)  lorsque  ledit  noyau  (24)  est  deplace 
par  rapport  a  ladite  plaque  de  verrouillage 
(21). 
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