
J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  2 9 8   5 1 4  

A 1  
00  Publication  number: 

EUROPEAN  PATENT  A P P L I C A T I O N  

©  mt.  ci.4:  E05F  3/16  ,  E05F  3/00  , 
E05F  5 /00  

©  Application  number:  88110973.0 

@  Date  of  filing:  08.07.88 

Applicant:  KABUSHIKl  KAISHA  SANKYO  SEIKI 
SE1SAKUSHO 
5329,  Shimosuwa-machi 
Suwa-gun  Nagano-ken(JP) 

Inventor:  Orii,  Makoto  c/o  K.K.  Sankyo  Seiki 
Seisakusho 
No.  5329  Shimosuwa-machi 
Suwa-gun  Nagano(JP) 
Inventor:  Hayashi,Katsuhiko  c/o  K.K.  Sankyo 
Seiki  Seisakusho 
No.  5329  Shimosuwa-machi 
Suwa-gun  Nagano(JP) 
Inventor:  Imai,  Teruaki  c/o  K.K.  Sankyo  Seiki 
Seisakusho 
No.  5329  Shimosuwa-machi 
Suwa-gun  Nagano(JP) 

Representative:  Henkel,  Feiler,  Hanzel  & 
Partner 
Mohlstrasse  37 
D-8000  Munchen  80(DE) 

©  Priority:  10.07.87  JP  105951/87  U 
26.12.87  JP  198472/87  U 
04.12.87  JP  307121/87 
29.01.88  JP  19031/88 
29.01.88  JP  19032/88 

©  Date  of  publication  of  application: 
11.01.89  Bulletin  89/02 

©  Designated  Contracting  States: 
DE  FR  GB 

Mechanical  door  check. 

©  Herein  disclosed  is  a  continuous  speed  change 
type  door  check  (1)  for  closing  a  door,  which  com- 
prises:  a  pivot  pin  (3)  made  rotatable;  a  slider  (11) 
adapted  to  be  linearly  moved  by  the  rotations  of  the 

T"  pivot  pin  (3)  and  to  rotate  the  pivot  pin  (3)  when  it 
^returns;  a  coil  spring  (11)  for  biasing  the  slider  to 
^return;  a  gear  train  (19)  for  speeding  up  the  rotations 
«~"of  the  pivot  pin  (3);  brake  means  (21)  connected  to 
I"  the  gear  train  (19);  and  a  one-way  transmission 
00  clutch  (22)  for  operating  the  brake  means  (21)  in  a 
0)  direction  to  close  the  door. 
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MECHANICAL  DOOR  CHECK 

heavy  weight  will  make  it  troublesome  to  mount  the 
door  check. 

On  the  other  hand,  the  mechanical  door  check 
is  freed  from  the  problems  of  the  dispersion  in  the 

5  damping  effect  accompanying  the  temperature 
change  and  the  oil  leakage.  Despite  of  this  free- 
dom,  however,  the  overall  construction  is  enlarged 
because  a  predetermined  speed  up  ratio  cannot  be 
attained  unless  the  number  of  gears  to  be  mter- 

iq  posed  between  the  spring  and  the  governor  is 
large.  If  the  speed  up  gear  tram  is  composed  of  the 
multiple  spur  gears,  there  arise  other  problems  that 
the  gear  train  has  to  be  elongated  and  that  the 
noises  of  the  gears  are  high  when  the  door  is 

75  opened  or  closed. 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  door  check 
for  automaticaliy  closing  an  open  door  and,  more 
particularly,  to  a  continuous  speed  change  type 
door  check  for  closing  the  door  at  a  continuously 
changing  speed. 

Description  of  the  Prior  Art 

Most  frequently  practised  in  the  prior  art  is  an 
oil  cylinder  type  door  check  in  which  a  piston  is 
slidably  fitted  in  a  cylinder  having  a  spring  and  a 
working  fluid  or  oil  confined  therein  so  that  the 
spring  may  be  energized  when  the  door  is  opened 
whereas  the  flow  resistance  is  utilized  to  provide  a 
damping  effect  when  the  door  is  closed. 

Another  door  check  is  proposed  in  Japanese 
Patent  Publication  No.  52  -  21810,  for  example. 
This  is  the  so-called  "mechanical  door  check",  in 
which  a  spring  is  energized  when  the  door  is 
opened  whereas  its  releasing  force  is  speeded  up 
by  a  speed  up  gear  train  composed  of  multiple 
spur  gears  when  the  door  is  closed,  and  in  which 
the  damping  effect  is  established  by  the  use  of  a 
mechanical  (or  centrifugal)  governor.  Also  dis- 
closed  in  Japanese  Patent  Publication  No.  52  - 
3227  is  a  mechanical  door  check  which  uses  a  coil 
spring.  We  also  have  disclosed  another  mechanical 
check  in  United  State  Patent  Application  No. 
157,665. 

The  oil  cylinder  type  door  closer  establishes 
the  damping  effect  by  the  use  of  the  flow  resis- 
tance  of  the  oil  confined  in  the  cylinder  so  that  its 
damping  effect  will  disperse  depending  upon  the 
change  in  the  temperature.  Specifically,  at  a  high 
temperature,  the  viscosity  of  the  oil  will  drop  to 
reduce  the  flow  resistance  so  that  the  door  closing 
speed  is  accelerated.  At  a  low  temperature,  on  the 
contrary,  the  flow  resistance  is  increased  to  decel- 
erate  the  door  closing  speed.  As  a  result,  the  oil 
cylinder  type  door  check  of  the  prior  art  must  have 
its  door  closing  speed  adjusted.  Another  defect  of 
the  oil  cylinder  type  is  that  the  confined  oil  will  leak 
to  raise  a  problem  in  durability.  Since,  moreover, 
there  has  to  be  prepared  a  casing  which  includes  a 
cylinder  capable  of  enduring  high  spring  force  and 
oil  pressure,  another  problem  is  that  the  door 
check  itself  must  have  large  size  and  weight.  This 

SUMMARY  OF  THE  INVENTION 

20  An  object  of  the  present  invention  is  to  provide 
a  door  checker  which  is  free  from  both  the  disper- 
sion  in  the  damping  effect  due  to  the  changing 
temperature  and  the  oil  leakage  and  which  is  sim- 
ply  constructed  to  reduce  the  noises  accompany- 

25  ing  the  opening  or  closing  operation  of  the  door. 
According  to  the  present  invention,  there  is 

provided  a  door  check  for  closing  a  door,  which 
comprises:  a  pivot  pin  made  rotatable;  a  slider 
adapted  to  be  linearly  moved  by  the  rotations  of 

30  said  pivot  pin  and  to  rotate  said  pivot  pin  when  it 
returns;  a  coil  spring  for  biasing  said  slider  to 
return;  a  gear  train  for  speeding  up  the  rotations  of 
said  pivot  pin;  brake  means  connected  to  said  gear 
train;  and  a  one-way  transmission  clutch  for  operat- 

35  ing  said  brake  means  in  a  direction  to  close  said 
door. 

More  specifically,  the  door  check  according  to 
the  present  invention  comprises:  a  pivot  pin  con- 
nected  through  an  arm  to  a  door  frame  and  made 

40  rotatable  in  response  to  the  opening  of  closing 
operation  of  a  door;  a  slider  adapted  to  be  linearly 
moved  by  the  rotations  of  the  pivot  pin  for  rotating 
the  pivot  pin  when  it  returns;  a  gear  train  for 
speeding  up  the  rotations  of  the  pivot  pin;  brake 

45  means  connected  to  the  gear  train;  a  return  coil 
spring  adapted  to  be  energized  when  the  slider  is 
moved  in  a  direction  to  open  the  door;  and  a  one- 
way  transmission  clutch  for  operating  the  brake 
means  in  a  direction  to  close  the  door. 

50  When  the  door  is  opened,  the  pivot  pin  is 
rotated  to  move  the  slider  in  the  door  opening 
direction  thereby  to  energize  the  return  coil  spring. 
Following  the  movement  of  the  slider,  the  transmis- 
sion  gears  are  rotated.  If  the  door  opening  opera- 
tion  is  released,  the  slider  is  moved  by  the  en- 
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ergized  force  of  the  return  coil  spring  so  that  the 
pivot  pin  is  rotated  to  close  the  door.  The  slider  to 
be  moved  by  the  return  coil  spring  rotates  the 
transmission  gears.  The  rotations  of  the  transmis- 
sion  gears  will  rotate  a  worm  at  a  high  speed 
through  the  speed  up  gear  train  and  the  one-way 
transmission  clutch.  If  the  worm  is  rotated  at  a  high 
speed,  the  brake  means  applies  its  braking  force  to 
the  rotations  of  the  worm  and  accordingly  the  brak- 
ing  slider,  i.e.,  the  rotations  of  the  pivot  pin  rotated 
by  the  slider  so  that  the  closing  speed  of  the  door 
is  adjusted. 

Fig.  14  is  a.  side  elevation  showing  an  essen- 
tial  portion  in  the  course  of  the  door  closing  opera- 
tion; 

Fig.  15  is  a  diagram  showing  the  relations 
5  between  the  door  opening  position  and  the  door 

closing  speed  according  to  the  second  embodi- 
ment; 

Fig.  16  is  a  side  elevation  showing  an  essen- 
tial  portion  in  the  door  closing  position  according  to 

to  a  third  embodiment  of  the  present  invention; 
Fig.  17  is  a  top  plan  view  showing  an  essen- 

tial  portion  in  the  door  closing  position  according  to 
a  fourth  embodiment  of  the  present  invention; 

Fig.  18  is  a  diagram  showing  the  structure  of 
15  an  essential  portion  in  which  brake  means  is  exem- 

plified  by  an  electric  power  generator; 
Fig.  19  is  a  top  plan  view  showing  a  portion 

of  Fig.  18; 
Fig.  20  is  an  exploded  diagram  showing  the 

20  structure  of  a  rotating  portion  of  brake  means  which 
can  have  its  speed  adjusted;  and 

Fig.  21  is  a  top  plan  view  showing  an  essen- 
tial  portion  of  the  same. 

25 
DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

The  present  invention  will  be  described  in  de- 
30  tail  in  the  following  in  connection  with  the  embodi- 

ments  thereof  with  reference  to  the  accompanying 
drawings. 

First  of  all,  a  continuous  speed  change  type 
thin  door  check  will  be  described  with  reference  to 

35  Figs.  1  to  11. 
In  Fig.  1  showing  an  embodiment  of  the 

present  invention,  a  built-in  type  door  check  1  is 
constructed  of  a  frame  2,  a  pivot  pin  3  borne 
rotatably  in  the  frame  1  and  having  a  journal  pro- 

40  jecting  therefrom,  and  various  components  to  be 
described  hereinafter.  The  frame  2  is  fixedly  moun- 
ted  in  a  recess  which  is  formed  in  the  upper  end 
portion  of  a  door  D  (as  shown  in  Fig.  2).  On  the 
not-shown  door  frame,  on  the  other  hand,  there  is 

45  fixed  a  guide  rail  4  which  has  a  section  of  inverted 
"U".  In  this  guide  rail  4,  there  is  slidabiy  fitted  a 
slider  5a  which  is  pivotally  mounted  on  one  end  of 
an  arm  5.  The  other  end  5b  of  this  arm  5  is  formed 
with  a  square  hole  5c,  through  which  it  is  con- 

so  nected  to  the  projecting  end  of  the  pivot  pin  3. 
Turning  to  Figs.  3  and  4,  the  frame  2  is  com- 

posed  of  walls  2a  and  2b  overlapping  each  other. 
These  frame  walls  2a  and  2b  are  fixed  to  each 
other  by  means  of  non-shown  screws. 

55  Generally  at  the  center  of  the  frame  2,  there  is 
arranged  the  pivot  pin  3  which  has  its  rotating 
center  axis  extending  vertically.  This  pivot  pin  3  is 
made  of  a  metal,  considering  the  load  to  be  ap- 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Other  objects,  features  and  advantages  of  the 
present  invention  will  become  apparent  from  the 
following  description  to  be  made  in  connection  with 
the  embodiments  thereof  with  reference  to  the  ac- 
companying  drawings,  in  which: 

Fig.  1  is  a  perspective  view  showing  the 
profile  of  a  continuous  speed  change  door  check 
according  to  a  first  embodiment  of  the  present 
invention; 

Fig.  2  is  a  top  plan  view  showing  a  plurality 
of  open  positions  of  the  door  by  way  of  example; 

Fig.  3  is  a  sectional  top  plan  view  showing 
the  first  embodiment  of  the  present  invention  when 
the  continuous  speed  change  door  check  is  in  the 
door  opening  position; 

Fig.  4  is  a  longitudinal  section  showing  the 
same; 

Fig.  5  is  a  sectional  top  plan  view  showing 
the  brake  means; 

Fig.  6  is  a  section  taken  along  line  A  -  A  of 
Fig.  5; 

Fig.  7  is  a  section  taken  along  line  B  -  B  of 
Fig.  5; 

Fig.  8  is  a  side  elevation  showing  the  posi- 
tional  relation  between  a  slider  and  a  transmission 
member  just  before  the  door  comes  to  its  closed 
position; 

Fig.  9  is  a  top  plan  view  showing  the  relative 
positions  of  the  slider  and  a  pivot  pin  when  the 
door  is  in  its  closed  state; 

Fig.  10  is  a  front  elevation  of  Fig.  9; 
Fig.  11  is  a  top  plan  view  showing  the  state 

in  which  the  door  is  stopped  at  an  arbitrary  posi- 
tion; 

Fig.  12  is  a  diagram  plotting  the  relations 
between  the  door  opening  position  and  the  door 
closing  speed; 

Fig.  13  is  a  side  elevation  showing  the  posi- 
tional  relations  of  the  slider  and  the  transmission 
member  in  the  door  closing  position  according  to  a 
second  embodiment  of  the  present  invention; 
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plied  thereto,  and  is  rotatabiy  borne  in  bearings  9 
and  9  which  are  fixed  on  the  frame  2.  The  journals 
3a  and  3b  of  the  pivot  pin  3  projecting  from  the 
frame  2  are  formed  into  a  square  shape,  and  and 
their  former  one  3a  is  fitted  in  the  spare  hole  5c  of 
the  arm  5  (as  shown  in  Fig.  1).  The  pivot  pin  3  is 
formed  with  a  tooth  portion  3c  and  a  column  por- 
tion  3d  which  has  a  diameter  substantially  equal  to 
the  addendum  circle  of  the  tooth  portion  3c. 

In  the  frame  2,  there  is  slidably  fitted  a  metallic 
slider  1  1  .  As  better  seen  from  Fig.  9,  this  slider  1  1 
is  formed  with:  a  rack  portion  11a  meshing  with  the 
tooth  portion  3c  of  the  pivot  pin  3;  a  cam  portion 
11b  formed  at  one  end  portion  thereof  for  abutting 
against  a  later-described  transmission  member;  a 
non-rack  portion  11c  for  engaging  with  the  column 
portion  3d  of  the  pivot  pin  3  at  its  position  where  a 
spring  12  has  been  biased;  and  an  engagement 
portion  11d  capable  of  engaging  with  a  guide  16. 
To  the  other  end  portion  of  the  slider  1  1  located  at 
the  end  formed  with  the  cam  portion  11b,  there  is 
fixed  a  spring  seat  11e  for  receiving  one  end  12a 
of  the  spring  12.  Between  the  inner  side  of  the 
plate-shaped  frame  2  and  the  slider  11,  there  is 
sandwiched  a  spacer  13  which  is  made  of  a  syn- 
thetic  rein  to  lighten  the  frictional  resistance  be- 
tween  the  metallic  components. 

The  spring  12  is  composed  of  two  spring  ele- 
ments  which  are  vertically  juxtaposed  to  each  other 
such  that  their  other  ends  12b  and  12b  are  re- 
ceived  by  a  receiving  plate  14.  This  receiving  plate 
14  in  turn  is  supported  by  a  stay  15  which  is  fixed 
on  the  frame  2.  The  springs  12  and  12  are  so  pre- 
compressed  as  to  bring  the  latch  of  the  door  into 
engagement. 

To  the  slider  11,  as  also  shown  in  Fig.  11, 
there  is  fixed  by  two  screws  17a  and  17a  a  brake 
member  17  which  is  to  be  brought  into  abutment 
against  the  column  portion  3d  of  the  pivot  pin  3 
when  the  door  is  opened  a  predetermined  angle. 

In  the  frame  2,  there  are  mounted:  a  transmis- 
sion  member  18  which  is  formed  with  a  cam  por- 
tion  18a  abutting  against  the  cam  portion  11b  of 
the  slider  11  and  a  larger-diameter  tooth  portion 
18b;  a  speed  up  gear  train  19  for  speeding  up  the 
movement  of  the  slider  1  1  ;  a  worm  shaft  20  mesh- 
ing  with  the  final  gear  of  the  speed  up  gear  train 
19;  brake  means  21  mounted  on  the  worm  shaft 
20;  and  clutch  means  for  allowing  the  brake  means 
21  the  movement  of  the  slider  1  1  only  in  the  door 
opening  direction.  The  speed  up  gear  train  19  is 
composed  of  the  tooth  portion  18b  of  the  transmis- 
sion  member  18,  a  double  gear  23,  a  smaller- 
diameter  gear  24  and  a  worm  wheel  25.  And,  these 
gears  are  arranged  in  a  horizontal  direction  and 
borne  rotatabiy  by  pivot  pins  26,  27  and  28  which 
have  their  respective  two  ends  caulked  to  the 
frame  2.  On  the  pivot  pins  26  and  27,  there  are 

rotatabiy  fitted  sleeves  26a  and  27a  which  are 
made  of  a  synthetic  resin. 

The  transmission  member  18  is  made  substan- 
tially  integral  with  the  sleeve  26a.  On  this  sleeve 

5  26a,  there  is  integrally  fitted  a  return  lever  29.  This 
lever  29  engages  at  its  leading  end  29a  with  a  pin 
30,  which  is  anchored  at  the  slider  11,  to  turn  the 
transmission  member  18  clockwise  (as  viewed  in 
Fig.  10)  following  the  movement  of  the  slider  11 

70  when  in  the  door  opening  operation,  as  will  be 
described  hereinafter.  Incidentally,  the  return  lever 
29  may  be  replaced  by  a  spring  for  biasing  the 
transmission  member  18  (as  modified  in  Fig.  17). 
Moreover,  the  transmission  member  18  of  the 

75  shown  embodiment  is  prepared  by  laying  two 
pressed  plates  one  on  the  other  and  by  bringing 
the  notches  formed  in  the  inner  edges  of  the  center 
holes  of  those  plates  into  engagement  with  the 
projections  26aa  of  the  sleeve  26a  so  that  the  two 

20  plates  are  integrated  in  the  rotating  direction.  The 
cam  portion  18b  abuts  against  the  cam  portion  11b 
of  the  linearly  moving  slider  1  1  and  has  its  abutting 
point  shifted  in  accordance  with  the  rotational  posi- 
tion  of  the  transmission  member  18.  As  shown  in 

25  Fig.  4  the  abutting  point  between  the  cam  portion 
18a  of  the  transmission  member  18  and  the  cam 
portion  1  1  b  of  the  slider  1  1  is  located  at  a  distance 
I  from  the  pivot  pin  26  providing  the  center  of 
rotations  of  the  transmission  member  18.  When  the 

30  door  is  opened  to  a  position  of  about  20  degrees 
(as  indicated  at  DB  in  Fig.  2)  from  its  closed 
position  (as  indicated  at  D  in  Fig.  2),  the  abutting 
point  of  the  two  cam  portions  18a  and  11b  is 
positioned  at  a  distance  U  (<  t),  as  seen  from  Fig. 

35  8.  When  the  door  is  in  its  closed  position  D,  the 
abutting  position  of  the  two  cam  portions  18a  and 
11b  is  positioned  at  a  distance  12  (<  11),  as  shown 
in  Fig.  10.  That  is  to  say,  the  abutting  point  of  the 
cam  portions  18a  and  11b  comes  the  closer  to  the 

40  pivot  pin  26  as  the  opening  angle  of  the  door 
becomes  the  smaller.  In  other  words,  the  rotating 
speed  of  the  transmission  member  18  to  be  push- 
ed  by  the  slider  11  is  gradually  accelerated  the 
more  as  the  abutting  point  of  the  two  cam  portions 

45  comes  the  closer  to  the  pivot  pin  26. 
The  double  gear  23  is  a  speed  up  gear  which 

is  formed  with  a  smaller-diameter  tooth  portion  23a 
meshing  with  the  tooth  portion  18b  of  the  transmis- 
sion  member  18  and  a  larger-diameter  tooth  por- 

50  tion  23b.  This  tooth  portion  23b  meshes  with  a 
tooth  portion  24a  of  the  small  gear  24. 

This  small  gear  24  and  the  worm  wheel  25 
constitute  together  the  clutch  means  22.  The  small 
gear  24  is  formed  with  a  sleeve  24b  retaining  one 

55  end  31a  of  a  coil  spring  31  which  is  wound  there- 
on.  The  worm  wheel  25  has  a  sleeve  25a  enclosing 
the  sleeve  24b  and  formed  with  a  tooth  portion  25b 
on  its  outer  circumference.  The  coil  spring  31  is 
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energized  to  bias  the  slider  11  in  a  door  closing 
direction  (i.e.,  leftwardly  of  Figs.  3  and  4).  At  this 
time,  moreover,  the  cam  portion  11b  of  the  slider 
11  and  the  cam  portion  18a  of  the  transmission 

s  member  18  are  in  abutment  against  each  other  in  a 
position  C1  which  is  at  the  radius  I  from  the  pivot 
pin  26. 

Now,  if  the  door  DA  opened  about  90  degrees 
is  released  from  its  opening  operation,  as  shown  in 

70  Fig.  2,  the  pivot  pin  3  has  its  tooth  portion  3c 
meshing  with  the  rack  portion  1  1  a  of  the  slider  1  1  , 
which  is  biased  by  the  springs  12  to  move  in  the 
direction  of  arrow  b  (as  shown  in  Fig.  3),  so  that  it 
is  rotated  counter-clockwise.  The  rotations  of  the 

75  pivot  pin  3  turn  the  door  through  the  arm  5  (as 
shown  in  Fig.  1)  to  the  door  closing  position,  as 
indicated  at  D  in  Fig.  2. 

When  the  slider  1  1  is  moved  in  the  door  clos- 
ing  direction,  the  transmission  member  18  having 

20  its  cam  portion  18a  abutting  against  the  cam  por- 
tion  11b  of  the  slider  11  is  rotated  in  the  direction 
of  the  arrow,  as  shown  in  Fig.  8.  The  rotations  of 
the  transmission  member  18  are  transmitted,  as 
shown  in  Figs.  3  and  4,  through  the  double  gear  23 

25  to  the  small  gear  24  to  rotate  the  small  gear  24  in 
the  direction  opposite  to  the  arrow  a,  as  shown  in 
Fig.  4.  When  the  small  gear  24  rotates,  its  sleeve 
24b  expands  the  coil  spring  31  to  rotate  the  sleeve 
25a  together  with  the  worm  wheel  25  at  a  high 

30  speed.  In  other  words,  the  clutch  means  is  applied, 
when  the  door  is  to  be  closed,  so  that  the  worm 
wheel  25  rotates  the  worm  shaft  20  at  a  high 
speed.  Then,,  the  arms  21  d  are  expanded  by  the 
centrifugal  force  so  that  the  high  friction  members 

35  21  e  frictionally  slides  on  the  inner  circumference  of 
the  ring  21  f  to  brake  the  rotations  of  the  worm  shaft 
20.  This  braking  force  in  turn  brakes  the  driving 
speed  up  gear  train  19.  The  braking  force  thus 
applied  to  the  speed  up  gear  train  19  in  turn  brakes 

40  the  rotations  of  the  pivot  pin  3  meshing  with  the 
slider  11.  This  braking  force  in  turn  brakes  the 
rotations  of  the  door  being  closed. 

Now,  the  braking  force  of  the  brake  means  21 
is  released  when  the  arm  portions  21  are  released 

45  from  their  frictional  sliding  contact  with  the  ring  21b 
as  the  rotations  of  the  worm  shaft  20  drop.  When 
the  r.p.m.  of  the  worm  shaft  20  exceeds  a  predeter- 
mined  number,  the  braking  operation  is  started. 
This  braking  operation  is  released  when  the  r.p.m. 

50  of  the  worm  shaft  20  drops. 
Now,  according  to  the  door  checker  of  the 

present  invention,  the  door  closing  speed  is  con- 
tinuously  changed,  as  plotted  by  a  solid  curve  in 
Fig.  12.  This  door  closing  speed,  i.e..  the  rotating 

55  speed  of  the  pivot  pin  3  is  determined  by  the 
moving  speed  of  the  slider  1  1  .  With  the  door  being 
opened  about  90  degrees,  as  shown  in  Fig.  4,  the 
am  portion  11b  of  the  slider  11  and  the  cam 

biased  to  expand  to  contact  with  the  inner  circum- 
ference  of  the  sleeve  25a  while  leaving  its  free  and 
31b  free  from  the  sleeve  25a.  When  the  small 
diameter  24  rotates  in  the  direction  of  arrow  a,  the 
coil  spring  31  is  wound  up  to  transmit  none  of  the 
rotations  of  the  sleeve  24b  to  the  sleeve  25a.  When 
the  small  gear  24  rotates  in  the  direction  opposite 
to  the  arrow  a,  the  coil  spring  31  is  loosened  to 
allow  the  rotations  of  the  sleeve  24b  to  be  transmit- 
ted  to  the  sleeve  25a,  i.e.,  the  worm  wheel  25.  As  a 
result,  the  rotations  of  the  transmission  member  18 
are  speeded  up  and  transmitted  to  the  worm  wheel 
25.  Incidentally,  the  clutch  means  should  not  be 
limited  to  the  shown  example  but  may  adopt  an- 
other  type  if  the  aforementioned  operations  are 
retained. 

The  worm  shaft  20  is  rotatably  borne  at  its  two 
ends  by  means  of  bearings  32  and  33  which  are 
fixed  on  the  frame  2  through  shock  absorbing 
members  of  rubber  of  the  like  to  reduce  the  noises. 

Turning  to  Figs.  4  to  7,  the  brake  means  21  is 
composed  of:  a  pair  of  arms  21  d  and  21  d  borne  in 
a  rocking  manner  through  pins  21c  and  21c  by 
holders  21a  and  21b  press-fitted  on  the  worm  20; 
high-friction  members  21  e  and  21  e  press-fitted  on 
the  outer  edges  of  the  arms  21  d  and  21  d  near  the 
free  ends  thereof;  and  a  braking  ring  21  f  surround- 
ing  the  arms  21  d  and  21  d.  The  ring  21  f  is  fixed  in 
the  bearing  member  33.  When  the  worm  20  is 
rotated  at  a  high  speed,  the  arms  21  d  and  21  d  are 
expanded  by  the  centrifugal  force  established  to 
bring  the  high-friction  members  21  e  and  21  e  into 
sliding  contact  with  the  inner  circumference  of  the 
ring  21  f  thereby  to  brake  the  rotations  of  the  worm 
20.  In  order  to  establish  the  centrifugal  force  suffi- 
ciently,  the  arms  21  d  are  made  of  a  metal  or  a 
material  having  a  mass  near  that  of  the  metal. 
Moreover,  the  high-friction  member  21  e  is  made  of 
rubber  or  the  like,  which  has  a  high  friction  resis- 
tance  and  an  excellent  wear  resistance.  Inciden- 
tally,  the  brake  means  21  should  not  be  limited  to 
the  shown  example  but  may  use  friction  arms 
made  of  feathers  or  friction  arms  made  of  elas- 
tically  deformable  rubber,  or  a  variety  of  governor 
mechanisms  of  eddy  current  electromagnetic  or 
brake  shoe  types. 

The  door  check  according  to  the  present  em- 
bodiment  can  be  made  thin,  as  shown,  so  that  it 
can  be  built  in  a  sash  door. 

The  operations  of  the  embodiment  thus  con- 
structed  will  be  described  in  the  following. 

The  door  check  shown  in  Figs.  3  and  4  are  in 
the  state  where  the  door  is  opened  about  90  de- 
grees,  as  indicated  at  DA  in  Fig.  2.  In  this  state,  the 
slider  1  1  is  pushed  by  the  tooth  portion  3c  of  the 
pivot  pin  3  against  the  elastic  force  of  the  springs 
12  to  have  its  non-rack  portion  11c  facing  the 
column  portion  3d.  At  this  time,  the  springs  12  are 
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portion  18a  of  the  transmission  member  18  are  in 
abutment  against  each  other  at  the  position  C1 
spaced  the  distance  t  from  the  pivot  pin  26.  As 
shown  in  Fig.  8,  on  the  other  hand,  the  abutting 
point  of  those  two  cam  portions  are  positioned  at  a 
point  C2  of  the  distance  11  when  the  door  is 
closed  to  the  opening  angle  of  20  degrees.  The 
slider  11  is  braked  when  it  is  moved  in  the  door 
closing  direction,  as  has  been  described  herein- 
before.  However,  the  closing  speed  of  the  door 
from  the  angle  of  90  degrees  to  an  angle  of  about 
20  degrees  drop  relatively  steeply,  as  seen  from 
Fig.  12.  The  abutting  point  between  the  cam  por- 
tion  1  1  b  of  the  slider  1  1  and  the  cam  portion  1  8a  of 
the  transmission  member  1  8  comes  the  checker  to 
the  center  of  rotations  of  the  transmission  member 
18  as  the  door  opening  angle  becomes  the  smaller. 
As  a  result,  the  rotating  angle  of  the  transmission 
member  18  pushed  by  the  slider  11  grows  gradu- 
ally  the  larger  as  the  door  comes  the  checker  to  its 
closed  position.  When  the  door  is  completely 
closed  (as  indicated  at  D  in  Fig.  2),  as  shown  in 
Fig.  10,  the  two  cam  portions  11b  and  18a  are  in 
abutment  against  each  other  at  the  closest  distance 
12  from  the  center  of  rotations  of  the  transmission 
member  18.  The  abutting  point  of  those  two  cam 
portions  change  most  abrutply  from  the  position  C2 
just  before  the  closed  position  of  Fig.  8,  in  which 
the  opening  angle  is  about  20  degrees,  to  the 
closed  positions  C3  of  Fig.  10,  to  speed  up  the 
rotations  of  the  transmission  member  18.  As  a 
result,  the  rotations  of  the  transmission  member  18 
thus  speeded  up  are  further  speeded  up  through 
the  speed  up  gear  train  19  and  transmitted  to  the 
worm  shaft  20.  As  the  r.p.m.  of  this  worm  shaft  20 
rises,  the  braking  force  of  the  brake  means  21  is 
increased  to  apply  a  high  braking  force  to  the 
rotations  of  the  speed  up  gear  train  19  and  the 
transmission  member  18,  i.e.,  the  movement  of  the 
slider  1  1  thereby  to  drop  the  moving  speed  of  the 
same  1  1  .  As  a  result,  an  increased  braking  force  is 
applied  to  the  pivot  pin  3  meshing  with  the  rack 
portion  11a  to  slow  down  the  door  closing  speed. 
As  shown  in  Fig.  2,  more  specifically,  the  door 
rotating  from  the  open  position  DB  of  the  open 
angle  of  20  degrees  to  the  closed  position  D  is 
slowly  closed  as  the  movement  of  the  slider  1  1  is 
slowed  down.  The  door  closing  speed,  as  plotted 
by  the  solid  curve  in  Fig.  1  2,  drops  relatively  steep- 
ly  from  the  opening  angle  of  90  degrees  to  the 
opening  angle  of  20  degrees.  However,  what  is 
plotted  in  Fig.  12  is  only  one  model,  and  the  door 
can  be  closed  relatively  promptly  up  to  the  opening 
angle  of  20  degrees  by  suitably  devising  the  shape 
of  the  cam  portion  18a  of  the  transmission  member 
18. 

Figs.  9  and  10  shown  the  relative  positions  of 
the  transmission  member  18  and  the  slider  11 

when  the  door  is  in  its  completely  closed  state  (as 
indicated  at  D  in  Fig.  2).  If  the  door  is  opened  in 
this  state,  the  pivot  pin  3  is  rotated  in  the  direction 
of  arrow  to  bring  the  slider  meshing  with  its  tooth 

5  portion  3c  in  the  rightward  or  door  opening  direc- 
tion,  as  shown,  thereby  to  energize  the  springs  12. 
When  the  slider  11  is  moved,  it  is  followed  by  the 
return  lever  29  engaging  with  the  pin  30  to  rotate 
the  transmission  member  18  clockwise.  These  rota- 

10  tions  of  the  transmission  member  18  rotate  the 
speed  up  gear  train  19,  but  are  not  transmitted  to 
the  worm  wheel  25  because  the  coil  spring  31  (as 
shown  in  Fig.  3)  of  the  clutch  means  22  is  wound 
up.  This  means  that  the  brake  means  21  is  inoper- 

75  ative  when  the  door  is  opened. 
In  Fig.  3  showing  the  state  in  which  the  door  is 

opened  about  90  degrees,  the  slider  11  is  in  its 
position  having  the  springs  12  energized  and  has 
its  non-rack  portion  11c  facing  the  column  portion 

20  3d  of  the  pivot  pin  3.  In  this  case,  the  slider  11 
biased  by  the  springs  12  have  their  movement 
blocked  by  having  its  rack  portion  11a  engaging 
with  the  column  portion  3d.  As  a  result,  the  slider 
1  1  is  disabled  to  rotate  the  pivot  pin  3  so  that  it  is 

25  blocked  from  its  door  closing  operation.  As  a  result, 
even  if  the  pivot  pin  3  is  rotated  more,  that  is,  even 
if  the  door  90  degrees  is  opened  more  than  90 
degrees,  the  slider  11  is  not  moved  any  more  so 
that  it  does  not  close  the  door.  If  the  door  is 

30  opened  90  degrees  or  more,  as  indicated  at  DC  in 
Fig.  2,  the  pivot  pin  3  rotates  independently  at  the 
non-rack  portion  11c  of  the  slider  11,  as  shown  in 
Fig.  11,  so  that  the  door  can  be  stopped  at  an 
arbitrary  open  position.  In  this  state,  moreover,  the 

35  brake  member  17  is  in  abutment  against  the  cir- 
cumference  of  the  column  portion  3d  of  the  pivot 
pin  3.  As  a  result,  this  pivot  pin,  i.e.,  the  door  is 
braked  so  that  it  can  be  stopped  in  an  arbitrary 
position  without  fail.  Since  the  brake  member  1  7  is 

40  made  of  a  material  such  as  rubber  having  high 
friction  and  elasticity,  it  can  be  pressed  and  de- 
formed  to  have  its  press-fit  increased  on  the  pivot 
pin  3  as  the  screws  17a  and  17a  are  fastened  into 
the  slider  11.  In  other  words,  the  degree  of  the 

45  stopping  action  upon  the  door  at  the  arbitrary  posi- 
tion  can  be  adjusted  by  turning  the  screws  17a. 
Incidentally,  the  frame  2  is  formed  with  non-shown 
inspection  holes  which  are  positioned  to  face  the 
screws  17a. 

50  The  door  DC  is  rotated  from  an  arbitrary  posi- 
tion  of  an  opening  angle  of  90  degrees  or  more,  as 
shown  in  Fig.  2,  to  the  position  indicated  at  DA  if  it 
is  to  be  closed.  Then,  the  rack  portion  11c  of  the 
slider  1  1  and  the  tooth  portion  3c  of  the  pivot  pin  3 

55  come  into  engagement,  as  shown  in  Fig.  3,  the 
slider  11  being  biased  by  the  springs  12  then 
rotates  the  pivot  pin  3  in  the  direction  to  close  the 
door.  Incidentally,  in  case  an  inclining  force  is 
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applied  to  the  slider  11,  the  strengths  of  the  two 
spring  12  can  be  made  different  to  insure  a  bal- 
ance. 

Next,  another  embodiment  directed  to  a  door 
check  of  double  brake  type  will  be  described  with 
reference  to  Figs.  13  to  15.  What  is  different  from 
the  foregoing  embodiment  is  the  push  portion  11f 
formed  on  the  slider  11  and  the  engagement  por- 
tion  18c  formed  on  the  transmission  member  18, 
but  the  remaining  portions  are  kept  identical  so  that 
they  are  not  shown. 

The  operational  differences  will  be  described  in 
the  following.  Fig.  14  shows  the  state  in  which  the 
open  door  is  in  the  course  of  its  closure  with  the 
opening  angle  of  20  degrees.  In  this  state,  the  cam 
portion  1  1  b  of  the  slider  1  1  pushes  the  cam  portion 
18a  of  the  transmission  member  18,  and  the  push 
portion  1  1  f  begins  to  push  the  engagement  portion 
18c.  As  a  result,  the  rotational  angle  of  the  trans- 
mission  member  18  relative  to  the  displacement  of 
the  slider  11  increases  with  the  rotating  speed  of 
the  worm  20  so  that  a  strong  braking  force  is 
applied  to  stop  the  door  in  the  closed  state  of  Fig. 
13.  In  other  words,  the  door  is  closed  more  slowly 
within  the  opening  angle  angle  of  20  to  0  degrees. 
These  relations  are  plotted  in  the  diagram  of  Fig. 
15,  from  which  it  is  seen  that  the  change-over  is 
more  gentle  than  that  of  the  hydraulic  type.  In- 
cidentally,  this  angle  should  not  be  limited  to  20 
degrees  but  may  be  set  at  a  suitable  value. 

Fig.  16  shows  stiil  another  embodiment  in 
which  the  transmission  member  is  rotated  by  the 
rack  of  the  slider.  The  pivot  pin  3  is  borne  by  a 
bearing  90,  which  is  held  by  a  bearing  holder  91 
fixed  on  the  frame.  The  slider  110  is  guided 
through  a  spacer  130  by  the  frame  and  is  in 
meshing  engagement  like  the  foregoing  embodi- 
ments  by  the  pinion  and  the  rack  (although  not 
shown).  The  slider  110  is  formed  with  a  downward 
rack  portion  11  0B  which  meshes  with  a  partial 
tooth  portion  180A  of  a  transmission  member  180 
within  an  open  angle  range  of  0  to  90  degrees  (as 
can  be  suitably  set).  The  other  partial  tooth  portion 
180B  meshes  with  a  double  gear  23a  of  the  speed 
up  gear  train.  The  construction  thus  made  can  do 
without  the  return  member  (e.g.,  the  lever  29,  the 
pin  30  and  so  on)  of  the  transmission  member. 

Fig.  17  shows  a  further  embodiment  in  which 
the  slider  is  guided  by  a  guide  groove.  The  slider 
111  is  formed  with  a  rack  portion  111a,  an  end 
111b,  a  rotatable  roller  111c  and  a  spring  seat 
111d.  Reference  numerals  150  and  151  designates 
seat  receivers;  numeral  152  a  guide  groove  fitting 
the  roller  111c  therein;  and  numeral  16  a  guide 
roller.  A  transmission  member  181  is  formed  with  a 
cam  portion  181a  and  is  biased  to  rotate  clockwise 
by  the  action  of  a  spring  1  81  b. 

The  operations  are  similar  to  those  of  the 

aforementioned  first  embodiment  such  that  the  end 
111b  of  the  slider  1  1  1  abuts  against  the  cam  por- 
tion  181a  to  transmit  the  motions. 

Figs.  18  and  19  show  a  further  embodiment  in 
5  which  the  brake  means  generates  an  electric  pow- 

er.  The  worm  20  fixes  a  magnet  41,  which  is 
enclosed  by  a  yoke  42  fixed  to  the  non-shown 
frame.  In  the  yoke  41,  there  is  fitted  a  generated  oil 
43  which  constitutes  a  generator  40. 

10  In  operation  the  worm  30  rotates  at  a  high 
speed  when  the  door  is  being  closed,  so  that  an 
electromotive  force  is  generated  in  the  coil  43  to 
brake  the  door.  Thus,  the  door  is  slowly  closed. 
The  electromotive  force  thus  generated  can  op- 

rs  erate  a  voice  generating  circuit,  an  electronic  orgel 
or  a  spot  illuminator.  Incidentally,  in  case  the  brak- 
ing  force  is  short,  the  brake  means  of  the  foregoing 
embodiments  and  the  electric  generator  may  be 
connected  to  the  worm. 

20  Figs,  20  and  21  show  a  further  embodiment  in 
which  a  speed  adjusting  function  is  added  to  the 
brake  means.  The  worm  20  is  formed  with  D- 
shaped  cut  portions  20a  and  20c,  a  slender  portion 
20b  and  a  groove  20d.  In  the  D-shaped  cut  portion 

25  20a,  there  are  fitted  a  D-shaped  hole  210a  of  a 
stopper  210,  a  friction  ring  211  and  an  adjusting 
support  member  212.  A  cylindrical  portion  213b  of 
a  support  member  213  is  fitted  in  the  slender 
portion  20b.  A  D-shaped  hole  213c  at  the  upper 

30  end  is  fitted  in  the  D-shaped  cut  portion  20c  so  that 
it  is  prevented  from  rotation.  A  not-shown  stop  ring 
is  fitted  in  the  groove  20d  such  that  the  cylindrical 
portion  213b  has  its  leading  end  pushing  the  ad- 
justing  support  member  212.  With  this  assembly, 

35  two  opposed  pins  213a  and  212a  are  attached  to 
the  support  member  213  and  the  adjusting  support 
member  212  and  are  fitted  in  the  support  groove 
214a  and  adjusting  groove  214b  of  a  metallic 
weight  214.  As  a  result,  this  weight  214  is  made 

40  rotatabie  on  the  pin  212a.  Like  the  foregoing  em- 
bodiments,  the  high  friction  members  21  e  are 
press-fitted  in  the  weight  214.  The  support  groove 
214a  regulates  the  position  (taken  in  the  worm 
rotating  direction)  of  the  weight  214  through  the  pin 

45  213a  and  has  a  length  to  allow  the  rotations  of  the 
weight  214  on  the  pin  212a. 

In  operation,  the  weight  214  is  rotated  to  ex- 
pand  around  the  pin  212a  by  the  action  of  the 
centrifugal  force,  as  the  worm  20  is  rotated,  so  that 

so  the  high  frictional  member  21  comes  into  sliding 
contact  with  the  non-shown  ring  (as  indicated  at 
21  f)  to  establish  the  braking  force.  This  force  is 
determined  by  the  centrifugal  force  of  the  weight 
214,  which  in  turn  is  determined  by  the  position  of 

55  the  fulcrum  21  2a.  In  case  this  braking  force  is  to  be 
adjusted,  the  outer  circumference  210b  of  the  stop- 
per  210  holds  the  support  member  213  while  rotat- 
ing  the  outer  circumference  212b  of  the  adjusting 
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support  member  212.  Since  this  member  212  is 
held  on  the  friction  ring  211  by  the  support  mem- 
ber  213,  it  is  allowed  to  rotate  on  the  worm,  if  it  is 
rotated  by  a  force  stronger  than  that  holding  force. 
Then,  the  position  of  the  pin  212a  in  the  adjusting  5 
groove  214b  and  accordingly  the  fulcrum  position 
of  the  weight  214  are  changed.  As  a  result,  the 
centrifugal  force  is  changed  to  vary  the  door  clos- 
ing  speed. 

Fig.  21  shows  the  state  of  an  intermediate  w 
speed,  which  is  dropped  (with  the  centrifugal  force 
being  increased),  if  the  pin  212a  is  rotated  clock- 
wise,  but  is  increased  if  counter-clockwise.  More- 
over,  an  inspection  hole  may  be  formed  in  the 
frame  to  adjust  the  speed  of  the  completed  product  ?s 
of  the  door  checker. 

Incidentally,  in  the  embodiments  shown,  the 
description  has  been  made  assuming  that  the  an- 
gle  for  closing  the  door  automatically  is  90  de- 
grees.  It  should  naturally  be  understood  that  the  20 
present  invention  be  not  limited  to  such  angular 
value.  Moreover,  the  shown  embodiments  have 
been  exemplified  by  the  door  check  of  door  built-in 
type,  but  the  present  invention  may  be  extended  to 
a  door  check  of  external  type,  which  is  to  be  fixed  25 
on  the  surface  of  a  door.  Still  moreover,  the  door 
can  be  slowly  opened  by  a  spring  force  and  can  be 
closed  by  human  hands,  if  a  one-way  clutch  is 
operated  in  the  reverse  direction  or  if  the  pivot  pin 
moves  the  slider  in  the  door  closing  direc  tion  30 
toward  the  coil  spring.  Furthermore,  the  slider  and 
the  transmission  member  may  be  interconnected 
through  a  link.  In  case,  on  the  other  hand,  the  door 
is  broken  if  a  strong  external  force  is  applied  in  the 
door  closing  direction,  overload  preventing  means  35 
such  as  a  torque  limitter  may  be  added  to  the 
speed  up  gear  train. 

As  has  been  described  hereinbefore,  according 
to  the  present  invention,  it  is  possible  to  eliminate 
the  problems  such  as  the  oil  leakage  or  the  inferior  40 
temperature  characteristics  as  in  the  hydraulic  type 
door  check  of  the  prior  art.  The  door  check  of  the 
present  invention  can  take  place  of  the  hydraulic 
type  door  check.  As  has  been  described  in  con- 
nection  with  the  various  embodiments,  moreover,  45 
the  door  can  be  lightly  opened  by  the  one-way 
transmission  clutch  with  a  variety  of  additional 
functions  of  reduced  noises,  small  thickness,  speed 
change  or  adjustment  or  electric  power  generation. 

50 

Claims 

1.  A  door  check  for  closing  a  door,  comprising: 
a  pivot  pin  made  rotatable;  55 

a  slider  adapted  to  be  linearly  moved  by  the 
rotations  of  said  pivot  pin  and  to  rotate  said  pivot 
pin  when  it  returns; 

a  coil  spring  for  biasing  said  slider  to  return: 
a  gear  train  for  speeding  up  the  rotations  of 

said  pivot  pin; 
brake  means  connected  to  said  gear  tram;  and 

a  one-way  transmission  clutch  for  operating 
said  brake  means  in  a  direction  to  close  said  door. 

2.  A  door  check  according  to  Claim  1  ,  wherein 
said  gear  train  has  a  worm  at  its  final  stage,  and 
wherein  said  brake  means  is  attached  to  said 
worm. 

3.  A  door  check  according  to  Claim  1  ,  wherein 
said  brake  means  includes  a  speed  adjusting  struc- 
ture. 

4.  A  door  check  according  to  Claim  1  ,  wherein 
said  brake  means  includes  an  electric  power  gen- 
erator. 

5.  A  door  check  according  to  Claim  1  ,  wherein 
said  coil  spring  includes  two  coil  spring  elements 
juxtaposed  vertically  to  each  other. 

6.  A  door  check  according  to  Claim  1  ,  wherein 
said  slider  transmits  its  displacement  through  said 
transmission  member  to  said  gear  grain. 

7.  A  door  check  according  to  Claim  6,  further 
comprising  return  means  for  causing  said  transmis- 
sion  member  to  follow  the  movement  of  said  slider 
in  the  door  closing  direction. 

8.  A  door  check  according  to  Claim  6,  further 
comprising  two  engagement  portions  formed  in 
said  slider  and  said  transmission  member  for 
switching  the  braking  force  in  the  course  of  the 
door  closing  operation. 

9.  A  door  check  according  to  Claim  1  ,  wherein 
said  one-way  transmission  clutch  operates  in  a 
direction  to  open  said  door. 
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