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A  device  for  standing  seatings  on  each  row  of  a  telescoping  seating  system. 

©  A  device  for  automatically  standing  and  collaps- 
ing  seatings  (10)  mounted  on  floor  rows  (1,  2,  3)  of  a 
telescoping  seating  system  which  is  adapted  to  be 
installed  in  a  gymnasium  or  a  multiple-purpose  hall. 
This  automatic  seatings-standing  and  collapsing  de- 
vice  comprises  a  frame  (5)  provided  with  a  pair  of 
shafts  (6,  7),  a  rotatable  supporting  rod  (8)  whose 
middle  portion  is  rotatably  mounted  on  one  (6)  of  the 
shafts  (6,  7),  and  whose  upper  free  tip  portion  is 
provided  with  a  projected  member  (8b)  adapted  to 
be  contacted  with  the  next  higher  floor  row,  a  locking 
lever  (21)  whose  middle  portion  is  rotatably  mounted 
on  the  other  (7)  of  the  shafts  (6,  7)  and  whose  upper 
free  end  portion  (23)  is  adapted  to  be  contacted  with 
an  underside  surface  of  the  next  higher  floor  row, 
while  whose  lower  free  end  portion  (21a)  is  adapted 
to  be  engaged  with  the  lower  free  end  (8b)  of  the 
supporting  rod  (8)  to  lock  the  supporting  rod  (8),  an 
elastic  member  (24)  for  energizing  the  locking  action 
of  the  locking  lever  (21),  and  a  connecting  means 
(1b,  2b,  3b,  27a)  for  connecting  the  supporting  rod 
(8)  to  the  floor  rows  (1,2,  3). 
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A  DEVICE  FOR  STANDING  SEATINGS  ON  EACH  ROW  OF  A  TELESCOPING  SEATING  SYSTEM 

This  invention  relates  to  a  device  for  standing 
seatings  on  each  floor  row  of  a  telescoping  seating 
system  adapted  to  be  installed  in  a  multiple-pur- 
pose  hall  and  the  like. 

It  has  been  conventionally  known  to  employ  a 
telescoping  seating  system  in  order  to  diversely 
utilize  the  floor  space  of  a  gymnasium  or  hall  in 
conformity  to  the  scale  and  purpose  of  a  gathering. 

Referring  to  a  telescoping  seating  system 
shown  in  Figs.  9  and  10,  a  plurality  of  floor  rows 
"b"  provided  on  its  upper  surface  with  collapsible 
seatings  "a",  and  on  its  bottom  surface  with  wheels 
"h"  are  so  arranged  as  to  be  formed  into  a  step- 
like  structure.  To  the  lowest  floor  row  "b'"  is  con- 
nected  a  distal  end  of  a  lower  wire  "c"  the  proximal 
end  portion  of  which  is  in  turn  wound  around  a 
drum  "d".  Around  the  drum  "d"  is  also  wound  the 
proximal  end  portion  of  an  upper  wire  "e"  whose 
free  end  is  extended  so  as  to  be  successively 
hooked  around  each  pair  of  fixed  pulleys  "f"  and 
"g"  mounted  respectively  to  the  underside  surface 
and  the  back  surface  of  each  of  the  floor  rows  "b", 
the  distal  end  of  the  wire  "e"  being  fixed  to  the 
lowest  floor  row  "b'". 

The  seat  portion,  back  portion  and  armrest 
portion  of  the  seating  "a"  are  collapsibly  and  pivot- 
ally  mounted  on  a  supporting  rod,  the  lower  end 
portion  of  which  is  rotatably  mounted  on  the  floor 
row  "b". 

When  not  in  use,  all  of  these  portions  of  the 
seating  "a"  are  collapsed,  and  at  the  same  time 
the  supporting  rod  "j"  is  forwardly  fallen  down 
thereby  to  make  the  seating  "a"  flat.  Then,  the 
lower  wire  "c"  is  wound  around  the  drum  "d"  by 
rotating  the  drum  "d"  by  means  of  an  actuating 
means  (not  shown),  thereby  successively  housing 
each  floor  row  "b"  below  the  next  higher  floor  row 
"b"  as  shown  in  Fig.  10. 

On  the  other  hand,  when  the  upper  wire  "e"  is 
wound  up,  each  one  of  the  floor  rows  "b"  is  ex- 
tended  to  form  a  stepped  structure,  and  at  the 
same  time  each  of  the  seatings  "a"  is  automatically 
set  to  stand  up  by  means  of  a  standing  device. 

In  the  past,  it  has  been  proposed  a  various 
kinds  of  such  a  standing  device  for  standing  seat- 
ings  in  a  telescoping  seating  system  wherein  the 
seatings  in  a  collapsed  state  are  as  explained 
above  automatically  turned  into  a  standing  posture 
in  association  with  the  forward  movement  of  the 
floor  row  being  extended.  One  of  the  examples  of 
the  prior  standing  device  has  a  structure  in  which 
seatings  and  each  floor  row  are  connected  by 
means  of  a  link  and  a  cam. 

Another  example  of  the  prior  standing  device  is 
constructed  as  such  that  an  axis  "i"  of  the  support- 

ing  rod  "j"  pivotally  supporting  the  seatings  "a"  is 
connected  to  the  output  axis  of  a  motor  so  that  the 
seatings  can  be  stood  up  by  rotating  the  motor  in 
one  direction,  and  the  rotation  of  the  motor  in  the 

5  other  direction  causes  the  seatings  to  lay  down. 
The  former  standing  device  however  has  de- 

fects  in  that  it  is  rather  complicated  in  structure, 
troublesome  in  assembling  and  adjustment,  and 
expensive  in  manufacturing. 

10  The  latter  standing  device  is  also  accompanied 
with  problems  in  that  since  the  motor  is  required  to 
be  mounted  on  each  of  the  floor  rows,  it  is  neces- 
sary  to  wind  up  or  pull  out  the  wire  cords  each 
extending  from  the  motors  whenever  the  floor  rows 

75  are  to  be  extended  or  retracted,  thus  requiring  a 
sophisticated  mechanism  for  dealing  with  the  wire 
cords.  Moreover,  the  number  of  the  motor  has  to 
be  increased  as  the  number  of  the  seatings  in- 
creases,  thereby  inevitably  raising  the  cost. 

20  According  to  this  invention,  there  is  provided  a 
device  for  standing  seatings  mounted  on  each  floor 
row  of  a  telescoping  seating  system  comprising  a 
plurality  of  floor  rows  adapted  to  be  disposed  in  a 
stepped  relation,  wherein  when  each  one  of  the 

25  floor  rows  in  extended  forward  in  front  of  the  next 
higher  floor  row,  the  seatings  in  said  each  one  of 
the  floor  rows  are  set  to  take  a  standing  position, 
and  when  said  each  one  of  the  floor  rows  is  re- 
tracted  below  the  next  higher  floor  row,  the  seating 

30  in  said  each  one  of  the  floor  rows  are  collapsed 
and  received  within  the  next  higher  floor  row,  which 
is  characterized  in  that  said  device  comprises; 
a  frame  having  on  its  backward  and  forward  por- 
tions  a  pair  of  horizontal  shafts  and  secured  to  said 

35  each  one  of  the  floor  rows; 
a  rotatable  supporting  rod  provided  on  its  free  end 
with  a  projection  adapted  to  be  collided  with  a 
mounted  portion  of  the  seating  as  well  as  with  a 
forward  surface  portion  of  the  floor  row,  and  on  its 

40  lower  end  an  engaging  piece  projecting  therefrom, 
and  pivotally  mounted  at  the  intermediate  portion 
thereof  on  the  shaft  disposed  in  the  forward  portion 
of  the  frame; 
a  locking  lever  rotatably  mounted  at  an  intermedi- 

45  ate  portion  thereof  on  the  shaft  disposed  in  the 
backward  portion  of  the  frame,  having  its  upper 
end  portion  adapted  to  be  slidingly  contacted  to  at 
least  the  forward  underside  surface  portion  of  the 
next  higher  floor  row  and  having  its  lower  portion 

so  adapted  to  be  detachably  engaged  with  said  en- 
gaging  piece  of  the  rotatable  supporting  rod  there- 
by  to  prevent  the  rotatable  supporting  rod  from 
rotating  to  fall  forward; 
an  elastic  member  mounted  to  the  frame  in  such  a 
manner  as  to  energize  said  locking  lever  to  engage 
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wound  around  a  rotatable  drum  and  the  distal  end 
thereof  fixed  to  the  foremost  floor  row,  i.e.  by 
winding  the  wire  around  the  drum  which  is  rotat- 
able  in  both  direction,  or  by  unwinding  the  wire 

5  from  the  drum. 
Since  the  telescoping  mechanism  of  these  floor 

row  of  the  telescoping  seating  system  is  already 
explain  above  with  reference  to  Figs.  9  and  10,  a 
further  explanation  thereabout  is  omitted 

w  hereinafter. 
On  the  both  sides  of  each  back  portion  of  the 

floor  rows  2  and  3  are  respectively  attached  with  a 
seat-standing  device  4  of  this  invention. 

A  frame  5  having  a  bottom  plate  5a  and  side 
75  walls  5b  fixed  to  both  sides  of  the  bottom  plate  5a, 

thereby  forming  a  U-shaped  cross  section  is  moun- 
ted  on  the  rear  portion  of  the  surface  of  each  floor 
row  1,  2  and  3.  Between  there  side  walls  5b  is 
mounted  an  axis  6  piercing  therethrough.  A  frame 

20  5c  having  a  U-shaped  cross  section  is  mounted  on 
the  bottom  plate  5a  of  the  frame  5  and  provided 
with  an  axis  7  crossing  the  both  side  walls  of  the 
frame  5c. 

A  rotatable  supporting  rod  8  having  a  U-shaped 
25  cross  section  and  an  L-shaped  side  wail  in  rotatab- 

ly  mounted  at  its  corner  portion  (or  proximal  end 
portion)  8a  on  the  axis  6.  One  free  end  portion  of 
the  supporting  rod  8  is  tapered  to  constitute  an 
engaging  piece  8b. 

30  On  the  upper  end  portion  of  the  rotatable  sup- 
porting  rod  8  is  attached  with  a  mounting  metal 
member  9  having  an  L-shaped  side  surface,  con- 
stituting  a  seat-securing  means.  A  horizontal  rod  1  1 
extending  in  a  direction  in  traverse  to  the  device  is 

35  attached  to  the  mounting  metal  member  9. 
To  this  horizontal  rod  11  are  fixed  each  lower 

end  of  a  plurality  (three  or  more)  of  supporting  rods 
12  kept  apart  equidistantly  from  each  other.  The 
seating  10  comprising  a  seat  portion  13,  a  back 

40  portion  14  and  an  armrest  portion  15  which  are 
constantly  energized  by  means  of  a  spring  and  the 
like  to  take  a  collapsed  state  is  disposed  between  a 
pair  of  adjacent  supporting  rods  12.  A  pair  of 
twisted  coil  springs  16  and  17  are  respectively 

45  inserted  over  the  each  portion  of  the  axis  6  extend- 
ing  from  both  sides  of  the  rotatable  supporting  rod 
8  in  order  to  energize  the  rotatable  supporting  rod 
8.  In  this  case,  tip  portions  16a  and  17a  of  each  of 
the  coil  springs  16  and  17  are  fixed  to  the  proximal 

50  end  portion  of  the  engaging  piece  8b  of  the  rotat- 
able  supporting  rod  8,  and  the  other  tip  portions 
16b  and  17b  thereof  are  fixed  respectively  to  the 
side  walls  5b  of  the  frame  5. 

In  this  manner,  the  rotatable  supporting  rod  8, 
55  namely  the  seating  10,  is  constantly  energized  to 

take  a  standing  posture  so  that  when  the  seating 
10  is  being  forwardly  fallen  down,  there  is  little 
possibility  that  the  seating  10  suddenly  falls  down 

with  said  rotatable  supporting  rod;  and 
a  means  for  connecting  said  rotatable  supporting 
rod  to  said  floor  row. 

The  invention  will  be  explained  in  more  detail 
with  reference  to  the  following  preferred  embodi- 
ments  shown  in  the  accompanying  drawings. 

Fig.  1  is  a  fragmentary  and  partially  sec- 
tioned  side  view  of  one  embodiment  of  a  telescop- 
ing  seating  system  according  to  this  invention, 
showing  a  standing  posture  of  seatings; 

Fig.  2  is  a  fragmentary  and  partially  sec- 
tioned  side  view  of  the  telescoping  seating  system 
shown  in  Fig.  1  ,  showing  a  collapsed  state  of  the 
seatings; 

Fig.  3  is  a  perspective  view  of  a  seat-stand- 
ing  device,  part  of  which  being  sectioned; 

Fig.  4  is  a  fragmentary  and  partially  sec- 
tioned  side  view  of  a  telescoping  seating  system 
according  to  a  second  embodiment  of  this  inven- 
tion; 

Fig.  5  is  a  fragmentary  and  partially  sec- 
tioned  side  view  of  a  telescoping  seating  system 
according  to  a  third  embodiment  of  this  invention 
showing  a  standing  posture  of  seatings; 

Fig.  6  is  an  enlarged  fragmentary  and  par- 
tially  sectioned  side  view  of  a  telescoping  seating 
system  of  Fig.  5,  showing  a  collapsed  state  of  the 
seatings; 

Fig.  7  is  an  enlarged  plan  view  of  a  seat- 
standing  device  as  it  is  seen  from  line  X-X  of  Fig. 
6; 

Fig.  8  is  an  enlarged  fragmentary  and  par- 
tially  sectioned  side  view  of  the  third  embodiment 
shown  in  Fig.  5,  showing  a  tilted  state  of  the 
seating  while  it  is  being  moved; 

Fig.  9  is  a  schematical  side  view  of  the 
conventional  telescoping  seating  system  illustrating 
the  telescoping  mechanism;  and 

Fig.  10  is  a  schematical  side  view  of  the 
conventional  telescoping  seating  system  showing  a 
retracted  state  thereof. 

Referring  to  Figs.  1  to  3,  reference  numerals  1  , 
2  and  3  respectively  indicate  a  floor  row  which  is 
kept  flat  and  provided  on  the  underside  surface 
thereof  with  wheels  to  run  on  a  floor  (not  shown). 
These  floor  rows  1  ,  2  and  3  are  so  arranged  with 
each  other  that  the  more  forward  a  floor  row  is  to 
be  disposed,  the  lower  the  floor  row  becomes 
thereby  forming  a  step-like  structure.  Although  it  is 
not  indicated  in  the  drawings,  any  desired  number 
of  floor  rows  are  generally  disposed  in  the  same 
manner  as  mentioned  above  over  the  floor  row  1  as 
well  as  below  the  floor  row  3  to  complete  a  tele- 
scoping  seating  system. 

Each  of  these  floor  rows  1,  2  and  3  can  be 
received  below  the  next  higher  floor  row,  or  ex- 
tended  to  be  disposed  in  a  stepped  relation  by 
means  of  a  wire  having  the  proximal  end  thereof 
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due  to  its  own  weight.  On  the  contrary,  the  seating 
10  will  gradually  fall  down  while  resisting  against 
the  aforementioned  energized  force,  thereby  al- 
leviating  the  shock  of  the  falling-down. 

Behind  the  mounting  metal  member  9  is  dis- 
posed  a  bracket  18  which  is  adapted  to  more 
backward  and  face  toward  the  front  surface  of  the 
next  higher  floor  row  when  the  seating  10  stands 
up.  On  this  distal  end  portion  of  the  bracket  18  is 
rotatably  mounted  a  projection  such  as  a  roller  20 
through  a  shaft  19  attached  to  and  pierced  in  a 
transverse  direction  through  the  distal  end  portion 
of  the  bracket  18. 

When  the  seating  10  is  kept  in  a  standing 
state,  a  locking  mechanism  is  actuated  to  prevent 
the  rotatable  supporting  rod  from  falling  forward. 
This  locking  mechanism  will  be  explained  below. 

Reference  numeral  21  indicates  a  locking  lever 
having  an  open  forward  surface  having  a  U-shaped 
section.  A  middle  portion  of  the  locking  lever  21  is 
rotatably  mounted  on  the  axis  7.  On  the  upper 
portion  of  the  locking  lever  21  is  provided  with  a 
sliding  member,  namely  a  roller  23  rotatably  moun- 
ted  on  a  shaft  22  fixed  to  and  piercing  through  the 
forward  portion  of  the  locking  lever  21  . 

To  a  middle  portion  between  the  roller  23  and 
the  shaft  22  is  attached  one  end  24a  of  a  pulling 
coil  spring  24,  the  other  end  24a  of  which  is 
secured  to  a  rod  25  provided  between  a  pair  of 
side  walls  5b.  Accordingly,  when  the  seating  10  is 
in  a  standing  state,  the  engaging  piece  8b  of  the 
rotatable  supporting  rod  8  is  engaged  with  the 
engaging  portion  21a  located  at  the  lower  end  of 
the  locking  lever  21  as  shown  in  Fig.  1  so  as  to 
prevent  the  seating  10  from  falling  forward. 

When  the  floor  row  2  is  to  be  retracted  below 
the  floor  row  1  ,  the  forward  surface  1  a  of  the  floor 
row  1  is  collided  with  the  roller  23,  and  the  locking 
lever  21  is  rotated  in  the  counter  clockwise  in 
resistance  to  the  energized  force  of  the  coil  spring 
24,  so  that  the  engagement  between  the  locking 
lever  21  and  the  engaging  piece  8b  is  released. 

Next,  the  mechanism  for  standing  the  seating 
10  will  be  explained. 

A  bracket  26  having  a  triangular  side  surface  is 
attached  onto  the  back  surface  of  the  free  end 
portion  of  the  rotatable  supporting  rod  8.  To  this 
bracket  26  is  mounted  a  shaft  28  on  which  a 
forward  end  portion  of  an  engaging  arm  27  having 
a  forwardly  facing  look  27a  on  the  rear  end  thereof 
is  rotatably  mounted. 

A  stopper  29  having  a  reversed  L-shaped  side 
surface  is  secured  at  its  lower  end  to  the  rotatable 
supporting  rod  8,  while  the  upper  end  surface  of 
the  stopper  29  supports  the  engaging  arm  27  to 
keep  it  at  a  prescribed  height. 

Below  the  forward  end  surfaces  1a,  2a  and  3a 
of  the  floor  rows  1,  2  and  3  are  disposed  projec- 

tions  1b,  2b  and  3b  which  are  adapted  to  engage 
respectively  with  the  hook  27a.  The  combination  of 
these  projections  1  b,  2b  and  3b,  and  the  hooks  27a 
constitutes  an  engaging  means  to  cause  the  en- 

5  gagement  of  the  floor  rows  with  the  rotatable  sup- 
porting  rod. 

A  horizontal  pin  30  is  projected  from  the  side 
surface  of  the  middle  portion  of  the  rotatable  sup- 
porting  rod  8,  and  is  adapted  to  prevent  the  rotat- 

w  able  supporting  rod  8  from  falling  backward  by 
colliding  with  stoppers  32  provided  on  the  brackets 
31  projecting  inwardly  from  the  side  walls  5b  of  the 
frame  5. 

Retracting  operation  of  the  seatings  10  stand- 
75  ing  in  use  as  shown  in  Fig.  1  to  cause  the  seating 

10  to  collapse  and  house  them  below  the  next 
higher  row  will  be  explained. 

When  the  floor  row  2  is  getting  retracted,  the 
engagement  between  the  hook  27a  and  the  projec- 

20  tion  1b  is  released,  and  then  the  forward  end 
surface  1a  of  the  floor  row  1  is  collided  with  the 
roller  23,  and  causes  the  locking  lever  21  to  fall 
forward  while  resisting  to  the  energized  force  of  the 
pulling  spring  24.  Due  to  these  movement,  the 

25  engagement  between  the  engaging  piece  8b  and 
the  locking  lever  21  is  released. 

Since  the  forward  end  surface  1a  of  the  floor 
row  1  is  collided  with  the  roller  20,  the  rotatable 
supporting  rod  8  is  caused  to  gradually  fall  forward 

30  while  resisting  the  energized  force  of  the  twisted 
coil  spring  17. 

The  roller  20  is  forced  to  slide  into  the  under- 
side  surface  1c  from  the  forward  end  surface  1a  of 
the  floor  row  1  to  be  pressed  under  the  underside 

35  surface  1  c,  thereby  causing  the  seating  1  0  to  keep 
the  collapsed  horizontal  state  and  to  be  vertically 
aligned  below  the  highest  floor  row  as  shown  in 
Fig.  2. 

The  seatings  10  on  the  floor  row  3  are  also 
40  collapsed  and  housed  in  the  same  manner  as  dis- 

cussed  above. 
When  the  seatings  10  are  to  be  extended  from 

the  collapsed  state  as  shown  in  Fig.  2  to  a  step-like 
structure,  each  of  the  floor  rows  1,  2  and  3  is 

45  pulled  out  to  cause  the  roller  20  to  be  released 
from  being  pressed  under  the  next  floor  row,  there- 
by  causing  the  seatings  10  to  become  free  and 
stand  up  to  some  extent. 

Then,  after  the  roller  23  is  set  free,  the  locking 
so  lever  21  is  caused  to  rotate  clockwise  as  shown  in 

Fig.  2  due  to  the  restoring  force  of  the  pulling  coil 
spring  24  thereby  to  become  ready  to  locking. 

At  the  end  of  the  extending  operation  of  the 
floor  rows,  hooks  27a  are  caused  to  engage  with 

55  the  projections  1b  and  2b  of  the  floor  rows,  thereby 
causing  the  rotatable  supporting  rods  8,  namely  the 
seatings  10  to  stand  up,  and  at  the  same  time  the 
horizontal  pins  30  are  disposed  to  be  contacted  to 
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Meanwhile,  according  to  the  third  embodiment 
of  this  invention,  a  seat-standing  device  is  pro- 
vided,  wherein  the  locking  lever  can  be  mounted  at 
any  place  without  adjusting  it  to  the  position  of  the 

5  frame  of  the  next  higher  floor  row,  or  to  the  position 
of  a  reinforcing  rod. 

With  this  embodiment,  when  a  floor  row  is  to 
be  retracted,  the  roller  provided  at  the  upper  end 
portion  of  the  locking  lever  is  adapted  to  run  into  a 

w  groove  formed  inside  the  next  higher  floor  row  after 
being  collided  with  the  forward  end  portion  of  the 
underside  surface  of  the  next  higher  floor  row. 
Moreover,  a  stopper  lever  is'  provided  below  the 
locking  lever  so  that  when  the  lower  end  portion  of 

75  the  locking  lever  is  contacted  with  the  upper  end 
portion  of  the  stopper  lever,  any  further  rotation  of 
the  locking  lever  can  be  prevented. 

Reference  letters  "A",  "B"  and  "C"  shown  in 
these  Figs.  5-8  respectively  indicate  a  floor  row 

20  which  is  kept  flat  and  provided  on  the  underside 
surface  thereof  with  wheels  to  run  on  a  floor  (not 
shown).  These  floor  row  A,  B  and  C  are  so  ar- 
ranged  with  each  other  that  the  more  forward  a 
floor  row  is  to  be  disposed,  the  lower  the  floor  row 

25  becomes  thereby  forming  a  step-like  structure.  Al- 
though  it  is  not  indicated  in  the  drawings,  any 
desired  number  of  floor  rows  are  generally  dis- 
posed  in  the  same  manner  as  mentioned  above 
over  the  floor  row  A  as  well  as  below  the  floor  row 

30  C  to  complete  a  telescoping  seating  system. 
Each  of  the  floor  rows  A,  B  and  C  comprises  a 

frame  51  formed  into  a  rectangular  shape,  a  plural- 
ity  of  reinforcing  rods  52  arranged  within  the  frame 
51,  extending  back  and  forth  and  suitably  spaced 

35  apart  from  each  other,  and  a  floor  board  53  placed 
all  over  the  reinforcing  rods  52. 

Each  of  these  floor  rows  A,  B  and  C  can  be 
received  below  the  next  higher  floor  row,  or  ex- 
tended  to  be  disposed  in  a  stepped  relation  by 

40  means  of  a  wire  having  the  proximal  end  thereof 
wound  around  a  rotatable  drum  and  the  distal  end 
thereof  fixed  to  the  foremost  floor  row,  i.e.  by 
winding  the  wire  around  the  drum  which  is  rotat- 
able  in  both  direction,  or  by  unwinding  the  wire 

45  from  the  drum. 
Since  the  telescoping  mechanism  of  these  floor 

row  of  the  telescoping  seating  system  is  already 
explained  above  with  reference  to  Figs.  9  and  1  0,  a 
further  explanation  thereabout  is  omitted 

so  hereinafter. 
On  the  both  sides  of  each  back  portion  of  the 

floor  row  B  and  C  are  respectively  attached  with  a 
seat-standing  device  54  of  this  invention. 

A  frame  55  having  a  bottom  plate  55a  and  side 
55  walls  55b  fixed  to  both  sides  of  the  bottom  plate 

55a,  thereby  forming  a  U-shaped  cross  section  is 
mounted  on  the  rear  portion  of  the  surface  of  each 
floor  row  A,  B  and  C.  Between  these  side  walls  55b 

the  stoppers  32  thereby  to  prevent  the  seatings  10 
from  tilting  backward,  and  finishing  the  stand-up 
operation  of  the  seatings  10. 

In  this  case,  the  engaging  piece  8b  of  the 
rotatable  supporting  rod  8  is  caused  to  engage  with 
the  lower  end  portion  of  the  locking  lever  21  after 
the  lower  end  portion  of  the  locking  lever  21  is 
slightly  rotated  backward.  Therefore,  the  seatings 
are  kept  locked  in  the  standing  posture  as  shown  in 
Fig.  1. 

When  the  seatings  10  are  in  use,  seat  portion 
13  and  back  portion  14  are  set  in  position,  the 
armrest  15  is  also  set  to  become  horizontal,  mak- 
ing  the  seatings  10  ready  for  use. 

Fig.  4  shows  a  second  embodiment  of  this 
invention  wherein  the  hook  27a  of  the  engaging 
arm  27  employer  in  the  first  embodiment  as  an 
engaging  means  to  stand  up  the  seating  10  is 
replaced  by  a  wire  33.  The  same  member  or  part 
as  indicated  in  the  first  embodiment  will  be  in- 
dicated  by  the  same  reference  numerals  thereby 
omitting  the  explanations  thereof. 

A  roller  35  is  rotatably  mounted  on  a  vertical 
shaft  34  suspended  from  the  lower  surface  of  a  top 
plate  1  d  disposed  near  the  front  end  portion  of  the 
floor  row.  Around  this  roller  35  is  wound  a  proximal 
end  portion  33a  of  the  wire  33  employed  as  an 
engaging  means.  The  free  end  portion  of  the  wire 
33  is  fixed  to  the  bracket  18  provided  at  the  upper 
end  portion  of  the  rotatable  supporting  rod  8. 

Accordingly,  when  the  floor  row  2  is  extended 
in  relative  to  the  floor  row  1,  the  seatings  are 
caused  to  stand  up  by  means  of  the  wire  33. 

This  second  embodiment  is  more  simple  in 
structure  as  compared  with  the  first  embodiment, 
and  therefore  advantageous  in  lowering  the  manu- 
facturing  cost  thereof. 

In  the  first  embodiment,  as  an  engaging  means 
the  engaging  arm  having  a  hook  is  mounted  on  a 
portion  of  the  rotatable  supporting  rod  located  with- 
in  the  frame.  However,  the  engaging  arm  may  be 
mounted  outside  the  frame. 

Next,  a  third  embodiment  of  this  invention  will 
be  explained  with  reference  to  Figs.  5  to  8. 

In  the  seat-standing  devices  set  forth  in  the 
first  and  the  second  embodiments,  the  upper  end 
portion  of  the  locking  lever  locking  the  rotatable 
supporting  rod  in  the  standing  state  to  support  the 
seating  is  adapted  to  slide  from  the  forward  end 
surface  of  the  next  higher  floor  row  down  to  the 
underside  surface  of  the  next  higher  floor  row. 
Specifically,  the  roller  provided  at  the  upper  end 
portion  of  the  locking  lever  is  adapted  to  run  along 
the  underside  surface  of  the  next  higher  floor  row. 
Therefore,  the  underside  surface  of  the  next  higher 
floor  row  which  is  contacted  with  the  roller  is  re- 
quired  to  be  smooth  and  flat  in  the  running  direc- 
tion  of  the  roller. 
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both  ends  of  the  horizontal  rod  61  ,  and  if  required 
to  the  back  surface  of  the  middle  portion  of  the  rod 
61  .  On  this  bracket  70  is  fixed  a  shaft  71  on  which 
a  roller  72  is  rotatably  mounted. 

5  When  the  lower  floor  row  C  or  B  is  retracted 
from  the  extended  state  as  shown  in  Fig.  1  to  be 
received  within  the  next  higher  floor  row  B  or  A,  the 
roller  72  collides  first  with  the  forward  end  surface 
"a"  of  the  next  higher  floor  row  B  or  A,  and  then 

10  runs  along  the  underside  surface  "b"  of  the  forward 
frame  51  and  the  underside  surface  "c"  of  the 
reinforced  rod  52  (or  underside  surface  of  the  side 
frame  51),  thereby  causing  the  rotatable  supporting 
rod  58  to  fall  forward  (See  Figs.  6  and  8). 

75  Accordingly,  the  roller  72  as  well  as  the  bracket 
70  is  required  to  be  attached  to  the  horizontal  rod 
61  in  such  a  manner  that  they  are  aligned  to  be 
disposed  at  the  right  and  left  sides  of  the  re- 
inforced  rod  72  of  the  next  higher  floor  row  B  or  A. 

20  In  order  to  make  the  positionings  of  the  roller  72 
and  bracket  70  easier,  the  mounting  metal  member 
59  for  them  is  separated  from  the  mounting  metal 
member  59  of  the  rotatable  supporting  rod  58. 

When  the  seating  60  is  kept  in  a  standing 
25  state,  a  locking  mechanism  is  actuated  to  prevent 

the  rotatable  supporting  rod  58  from  falling  forward. 
This  locking  mechanism  will  be  explained  below. 

Reference  numeral  73  indicates  a  locking  lever 
having  an  open  front  surface  having  a  U-shaped 

30  section.  A  middle  portion  of  the  locking  lever  73  is 
rotatably  mounted  on  the  axis  57.  On  the  upper 
portion  of  the  locking  lever  73  is  provided  a  roller 
74  rotatably  mounted  on  a  shaft  75  fixed  to  and 
piercing  through  the  tip  portion  of  the  locking  lever 

35  73. 
The  locking  lever  73  is  rotatably  mounted  so 

that  it  is  possible  for  the  locking  lever  73  to  take  a 
locked  position  in  which  the  locking  lever  73  is 
engaged  with  the  tip  end  portion  of  the  engaging 

40  member  58a  provided  in  integral  with  the  rotatable 
supporting  rod  58  so  as  to  prevent  the  rotatable 
supporting  rod  58  from  falling  down  as  shown  in 
Fig.  5,  or  to  take  an  unlocked  position  in  which  the 
lower  end  portion  of  the  locking  lever  73  is  re- 

45  moved  backward  from  the  rotating  locus  of  the  tip 
portion  of  the  engaging  member  58a  as  shown  in 
Figs.  6  and  8.  The  locking  lever  73  is  also  mounted 
in  such  a  manner  that  it  is  constantly  energized  by 
a  spring  76  to  move  toward  the  locked  position  or 

50  clockwise  in  Fig.  5. 
When  each  of  the  floor  rows  B  or  C  is  being 

retracted,  the  locking  lever  73  is  caused  to  fall 
forward  to  move  into  the  unlocked  position  while 
the  roller  74  mounted  on  the  upper  portion  of  the 

55  lever  73  is  collided  with  the  forward  end  surface 
"a"  of  the  next  higher  floor  row  A  or  B,  and  moves 
therefrom  into  the  underside  "b"  of  the  forward 
frame  1  . 

is  mounted  an  axis  56  piercing  therethrough.  A 
bracket  55c  having  a  U-shaped  cross  section  is 
mounted  on  the  bottom  plate  55a  of  the  frame  55 
and  provided  with  an  axis  57  crossing  the  both  side 
walls  of  the  frame  55c. 

A  rotatable  supporting  rod  58  formed  of  a 
grooved  member  is  rotatably  mounted  at  its  lower 
end  portion  on  the  axis  56.  On  the  lower  end 
portion  of  the  rotatable  supporting  rod  58  is  at- 
tached  with  an  engaging  piece  58a  having  a  ta- 
pered  free  end  projecting  from  the  supporting  rod 
58. 

On  the  upper  end  portion  of  the  rotatable  sup- 
porting  rod  58  is  attached  with  a  mounting  metal 
member  59  having  an  L-shaped  side  surface,  con- 
stituting  a  seat-securing  means.  A  horizontal  rod  61 
extending  in  a  direction  in  traverse  to  the  device  is 
attached  to  the  mounting  metal  member  9. 

To  this  horizontal  rod  61  are  fixed  each  lower 
end  of  a  plurality  (three  or  more)  of  supporting  rods 
62  kept  apart  equidistantly  from  each  other.  The 
seating  60  comprising  a  seat  portion  63,  a  back 
portion  64  and  an  armrest  65  which  are  constantly 
energized  by  means  of  a  spring  and  the  like  to  take 
a  collapsed  state  is  disposed  between  a  pair  of 
adjacent  supporting  rods  62. 

A  pair  of  twisted  coil  springs  66  are  respec- 
tively  inserted  over  the  each  portion  of  the  axis  56 
extending  from  both  sides  of  the  rotatable  support- 
ing  rod  58  to  energize  the  rotatable  supporting  rod 
58.  In  this  case,  inner  tip  portions  66a  of  each  of 
the  coil  springs  66  are  respectively  fixed  to  a 
horizontal  pin  67  passing  through  the  middle  por- 
tion  of  the  rotatable  supporting  rod  68,  and  outer 
tip  portions  66b  thereof  are  respectively  fixed  to 
the  lower  end  portions  of  brackets  68  inwardly 
projecting  from  the  both  side  walls  55b  of  the 
frame  55. 

In  this  manner,  the  rotatable  supporting  rod  58 
as  well  as  the  seating  60  is  constantly  energized  to 
take  a  standing  posture  so  that  when  the  seating 
60  is  being  forwardly  fallen  down,  there  is  little 
possibility  that  the  seating  60  suddenly  falls  down 
due  to  its  own  weight.  On  the  contrary,  the  seating 
60  will  gradually  fall  down  resisting  against  the 
aforementioned  energized  force  of  the  coil  spring 
66,  thereby  alleviating  the  shock  of  the  falling- 
down. 

A  stopper  69  extending  in  an  upper  forward 
direction  is  mounted  on  each  of  the  brackets  68,  so 
that  when  the  rotatable  supporting  rod  58  is  com- 
pletely  set  to  stand,  each  end  of  the  pins  67  is 
contacted  with  the  tip  end  portion  of  this  stopper 
69,  thereby  stopping  the  movement  of  the  rotatable 
supporting  rod  58. 

Reference  numeral  70  indicates  a  bracket 
which  is  fixed  through  the  mounting  metal  member 
59  as  indicated  above  to  the  back  surface  near  the 
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piece  86  attached  to  the  lower  surface  of  the  next 
upper  floor  rows  A  and  B  and  projecting  in  a 
downward  and  rearward  direction  as  the  floor  rows 
B  and  C  are  advanced  in  relative  to  the  next  upper 

5  floor  rows  A  and  B,  thereby  to  pull  the  both  joint 
arms  82  and  83  rearward  and  to  stand  the  rotatable 
supporting  rod  58. 

Reference  numeral  87  indicates  a  receiving 
roller  which  is  rotatably  mounted  on  a  shaft  89 

10  attached  to  a  U-shaped  bracket  88.  The  bracket  88 
is  mounted  on  the  upper  portion  of  the  rear  end  of 
the  frame  55.  The  roller  87  is  adapted  to  receive 
the  rear  portion  of  joint  arm  83,  allowing  a  back  and 
forth  movement  of  the  joint  arm  83. 

75  The  operation  of  the  device  of  this  embodiment 
will  be  illustrated  below. 

When  each  of  the  floor  rows  A,  B  and  C  is 
extended  as  shown  in  Fig.  5,  the  rotatable  support- 
ing  rod  58  and  the  seating  60  are  kept  upright,  the 

20  pin  67  is  contacted  with  the  stopper  69,  the  forward 
end  portion  of  engaging  member  58a  is  contacted 
with  the  cam  surface  73a  formed  at  the  lower  end 
of  the  locking  lever  73,  thereby  preventing  the 
rotatable  supporting  rod  50  from  falling  downward, 

25  and  the  stopper  lever  77  is  pressed  down  to  its 
engagement-releasing  position  by  the  forward  end 
portion  of  the  engaging  member  58a. 

When  the  floor  row  B  is  gradually  retracted 
below  the  floor  row  A  from  the  extended  state 

30  shown  in  Fig.  5,  the  engagement  between  the  hook 
85  and  engaging  piece  86  is  first  released,  the 
hook  85  is  retracted  together  with  the  floor  row  B, 
and  then  the  roller  74  is  collided  with  the  forward 
end  surface  "a"  of  the  floor  row  A  and  continues  to 

35  move  therefrom  to  the  underside  surface  "b"  of  the 
forward  frame  1  ,  during  which  the  locking,  lever  73 
is  caused  to  tilt  down  to  the  lock-releasing  position 
while  resisting  the  energized  force  of  the  spring  76. 

Then,  the  roller  72  is  collided  with  the  forward 
40  end  surface  "a"  of  the  floor  row  A,  and  continues 

to  move  below  the  underside  surface  "b"  of  the 
forward  frame  51  as  well  as  below  the  underside 
surface  of  the  reinforced  rod  52,  during  which  the 
rotatable  supporting  rod  59  and  the  seating  60  are 

45  caused  to  fall  forward  while  resisting  the  energized 
force  of  the  twisted  coil  spring  66.  At  this  moment, 
the  locking  lever  73  is  kept  in  the  lock-releasing 
position,  and  therefore  the  falling  movement  of  the 
rotatable  supporting  rod  58  would  never  be  inhib- 

50  ited  by  the  locking  lever  73. 
When  the  rotatable  supporting  rod  58  is  slightly 

tilted  forward  from  its  upright  position  as  shown  in 
Fig.  8,  the  stopper  lever  77  which  is  up  to  this 
moment  kept  in  the  engagement-releasing  position 

55  by  the  engaging  member  58a  is  caused  to  rotate  to 
return  to  the  engagement  position  due  to  the  en- 
ergized  force  of  the  twisted  coil  spring  79. 

Subsequently,  the  roller  74  is  passed  through 

The  lower  end  surface  of  the  locking  lever  73 
is  formed  of  a  curved  cam  surface  such  that  the 
radius  of  the  curvature  as  measured  from  the  rotat- 
ing  center  thereof,  i.e.  the  axis  57  increases  as  a 
distance  from  the  cam  surface  to  the  engaging 
member  58a  is  getting  larger,  so  that  the  more  the 
locking  lever  73  rotates  in  clockwise  from  the 
locked  state,  the  more  deeply  the  cam  surface  73a 
is  caused  to  engage  with  the  engaging  member  8a 
thereby  preventing  the  rotatable  supporting  rod  58 
and  the  seating  60  from  shaking  once  they  are  set 
in  the  standing  position. 

Below  the  locking  lever  73  is  provided  a  stop- 
per  lever  77,  the  forward  end  of  which  is  rotatably 
mounted  on  a  shaft  78  attached  to  the  bracket  55c. 
The  stopper  lever  77  is  so  constructed  that  it  can 
take  either  an  engaging  position  in  which  the  rear 
end  portion  thereof  is  contacted  with  the  lower  end 
portion  of  the  locking  lever  73  thereby  to  keep  the 
locking  lever  73  in  the  unlocked  position  and  to 
prevent  the  locking  lever  73  from  rotating  toward 
the  locked  position  thereof,  or  an  engagement- 
releasing  position  in  which  the  rear  end  portion 
thereof  is  removed  downward  from  the  rotating 
locus  of  the  lower  end  portion  of  the  locking  lever 
73  as  shown  in  Figs.  6  to  8.  The  stopper  lever  77  is 
also  mounted  in  such  a  manner  that  it  is  constantly 
energized  by  a  swisted  coil  spring  79  to  move 
toward  the  engaging  position  or  counter-clockwise 
as  shown  in  Fig.  5. 

The  stopper  lever  77  is  so  arranged  that  imme- 
diately  before  the  rotatable  supporting  rod  58  is 
completely  set  to  its  standing  position  it  is  pressed 
downward  by  the  tip  portion  of  the  engaging  mem- 
ber  58a,  thereby  caused  to  move  into  the 
engagement-releasing  position. 

Reference  numeral  80  indicates  a  standing 
means  for  standing  the  rotatable  supporting  rod  58. 
This  standing  means  is  actuated  in  association  with 
the  forward  movement  of  the  lower  floor  rows  B 
and  C  in  relative  to  the  next  higher  floor  row  A  and 
B.  A  couple  of  joint  arms  82  and  83  are  mounted 
via  a  shaft  81  on  the  middle  portion  of  the  standing 
means. 

The  forward  end  portion  of  the  forward  joint 
arm  82  is  rotatably  mounted  on  the  pin  67  attached 
to  the  rotatabie  supporting  rod  58.  The  middle 
portion  of  the  joint  arm  82  collides  with  a  pin  84 
projecting  from  a  side  surface  of  the  rotatable 
supporting  rod  58  while  the  latter  is  being  fallen 
down,  and  thereafter  the  joint  arm  82  itself  is  rotat- 
ed  together  with  the  rotatable  supporting  rod  58 
while  keeping  s  suitable  angle  in  relative  to  the 
rotatable  supporting  rod  58. 

A  plate-shaped  hook  85  projecting  in  an  up- 
ward  and  forward  direction  is  attached  to  the  rear 
end  portion  of  the  rearward  joint  arm  83,  and 
adapted  to  be  engaged  with  an  L-shaped  engaging 
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increased  degree  of  engagement  between  the  cam 
surface  73a  of  the  locking  lever  73  and  the  engag- 
ing  member  58a.  Therefore,  due  to  this  engage- 
ment  as  well  as  an  engagement  between  the  pin 

5  67  and  stopper  69,  the  back  and  forth  movement  of 
the  rotatable  supporting  rod  59  can  be  effectively 
inhibited. 

When  the  floor  row  B  is  to  be  advanced  in 
relative  to  the  floor  row  A,  the  seating  60  on  the 

10  floor  row  B  can  be  set  up  as  shown  in  Fig.  1  and  in 
the  same  manner  as  explained  above. 

According  to  this  embodiment,  it  is  no  more 
required  to  determine  the  setting  position  of  the 
locking  lever  in  relative  to  the  setting  positions  of 

75  the  frame  of  the  floor  row  and  of  the  reinforced  rod 
member,  and  the  locking  lever  can  be  secured  at 
any  desired  place.  Therefore,  it  has  become  easy 
to  layout  and  manufacture  the  whole  structure  of 
the  telescoping  seating  system. 

20 

Claims 

1.  A  device  for  standing  seatings  mounted  on 
25  each  floor  row  of  a  telescoping  seating  system 

comprising  a  plurality  of  floor  rows  adapted  to  be 
disposed  in  a  stepped  relation,  wherein  when  each 
one  of  the  floor  rows  is  extended  forward  in  front  of 
the  next  higher  floor  row,  the  seatings  in  said  each 

30  one  of  the  floor  rows  are  set  to  take  a  standing 
position,  and  when  said  each  one  of  the  floor  rows 
is  retracted  below  the  next  higher  floor  row,  the 
seating  in  said  each  one  of  the  floor  rows  is  col- 
lapsed  and  received  within  the  next  higher  floor 

35  row,  which  is  characterized  in  that  said  device 
comprises; 
a  frame  having  on  its  backward  and  forward  por- 
tions  a  pair  of  horizontal  shafts  and  secured  to  said 
each  one  of  the  floor  rows; 

40  a  rotatable  supporting  rod  provided  on  its  free  end 
with  a  projection  adapted  to  be  collided  with  a 
mounted  portion  of  the  seating  as  well  as  with  a 
forward  surface  portion  of  the  floor  row,  and  on  its 
lower  end  an  engaging  piece  projecting  therefrom, 

45  and  pivotally  mounted  at  the  intermediate  portion 
thereof  on  the  shaft  disposed  in  the  forward  portion 
of  the  frame; 
a  locking  lever  rotatably  mounted  at  an  intermedi- 
ate  portion  thereof  on  the  shaft  disposed  in  the 

so  backward  portion  of  the  frame,  having  its  upper 
end  portion  adapted  to  be  slidingly  contacted  with 
at  least  the  forward  underside  surface  portion  of 
the  next  higher  floor  row  and  having  its  lower 
portion  adapted  to  be  detachably  engaged  with 

55  said  engaging  piece  of  the  rotatable  supporting  rod 
thereby  to  prevent  the  rotatable  supporting  rod 
from  rotating  to  fall  forward; 
an  elastic  member  mounted  to  the  frame  in  such  a 

the  underside  surface  "a"  of  the  forward  frame  51 
of  the  floor  row  A.  When  the  roller  74  approaches  a 
lower  space  formed  between  the  frame  51  and  the 
reinforcing  rod  52,  the  locking  lever  73  is  caused  to 
slightly  rotate  clockwise  in  Fig.  8,  but  since  the 
lower  portion  of  the  locking  lever  73  is  collided  with 
the  rear  end  portion  of  the  stopper  lever  77  dis- 
posed  in  the  engagement  position,  any  further  rota- 
tion  toward  the  locking  position  is  surely  inhibited 
and  the  locking  lever  73  is  thereafter  kept  in  this 
lock-releasing  position. 

When  the  floor  row  B  is  retracted  from  this 
state  up  to  a  position  directly  below  the  floor  row  A 
as  shown  in  Fig.  6,  the  seating  60  on  the  floor  row 
B  is  kept  in  a  collapsed  state  and  received  within 
the  space  between  the  floor  row  B  and  floor  row  A. 

The  retracting  movement  of  the  floor  row  C 
toward  a  position  below  the  floor  row  B  is  the  same 
as  explained  above,  and  the  seating  60  on  the  floor 
row  C  is  kept  in  a  collapsed  state  and  received 
within  the  space  between  the  floor  row  C  and  floor 
row  B. 

When  the  floor  row  C  is  advanced  from  the 
state  shown  in  Fig.  6,  the  hook  85  is  first  engaged 
with  the  engaging  piece  86  provided  on  the  under- 
side  surface  of  the  next  higher  floor  row  B,  thereby 
correspondingly  pulling  backward  the  joint  arms  83 
and  82,  and  to  cause  the  rotatable  supporting  rod 
58  and  the  seating  60  to  gradually  stand  up. 

During  this  movement,  the  roller  74  runs  along 
the  underside  surface  "b"  of  the  forward  frame  51 
of  the  next  floor  row  B,  and  then  passes  through 
the  forward  end  of  the  floor  row  B.  At  this  moment 
however,  the  stopper  lever  77  is  kept  in  the  en- 
gagement  position  thereof  so  that  even  if  the  roller 
74  is  passed  through  the  forward  end  of  the  floor 
row  B,  the  locking  lever  73  would  be  kept  in  its 
lock-releasing  position. 

Immediately  before  the  rotatable  supporting 
rod  58  is  completely  set  to  stand,  the  forward  end 
portion  of  the  engaging  member  58a  is  collided 
with  the  stopper  lever  77,  and  the  stopper  lever  77 
is  forced  to  be  lowered  down  to  the  engagement- 
releasing  position  by  the  engaging  member  58a. 

Then,  the  locking  lever  73  is  caused  to  rotate 
by  the  energized  force  of  the  spring  76  to  turn 
back  toward  the  locking  position,  and  at  the  same 
time  the  rotatabie  supporting  rod  58  is  caused  to 
completely  set  up.  On  the  other  hand,  when  the  pin 
67  is  collided  with  the  stopper  69,  and  stopped 
moving,  the  cam  surface  73a  formed  on  the  lower 
end  of  the  locking  lever  73  is  engaged  with  the 
forward  end  portion  of  the  engaging  member  58a, 
thereby  preventing  the  rotatable  supporting  rod  58 
from  falling  down. 

Additionally,  if  the  rotatable  supporting  rod  58 
is  forced  to  tilt  backward  in  an  increasing  degree, 
the  increase  in  the  tilting  angle  invites  in  turn  an 
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manner  as  to  energize  said  locking  lever  to  engage 
with  said  rotatable  supporting  rod;  and 
a  means  for  connecting  said  rotatable  supporting 
rod  to  said  floor  row. 

2.  The  device  according  to  claim  1,  character-  5 
ized  in  that  said  locking  lever  further  comprises  on 
its  upper  portion  a  roller  which  is  adapted  to  be 
slidingly  run  on  the  underside  surface  of  the  next 
higher  floor  row. 

3.  The  device  according  to  claim  2,  character-  10 
ized  in  that  said  means  for  connecting  said  rotat- 
able  supporting  rod  to  said  floor  row  is  a  hook 
having  its  proximal  end  portion  pivotally  mounted 
to  said  rotatable  supporting  rod,  and  the  free  end 
portion  thereof  being  engaged  with  said  floor  row.  75 

4.  The  device  according  to  claim  4,  character- 
ized  in  that  said  means  for  connecting  said  rotat- 
able  supporting  rod  to  said  floor  row  in  a  wire 
having  one  end  portion  thereof  being  fixed  to  said 
floor  row,  and  the  other  end  portion  thereof  being  20 
fixed  to  said  rotatable  supporting  rod. 

5.  The  device  according  to  claim  1  ,  character- 
ized  in  that  said  locking  lever  further  comprises  on 
its  upper  portion  2  roller  which  is  adapted  to  run 
through  a  space  below  said  next  higher  floor  row  25 
after  being  contacted  with  the  forward  underside 
surface  portion  of  said  next  higher  floor  row,  and 
that  a  holding  lever  is  disposed  below  said  locking 
lever  such  that  when  said  locking  lever  is  set  free 
from  its  locking  position,  the  holding  lever  is  col-  30 
lided  with  a  lower  portion  of  said  locking  lever 
thereby  to  prevent  said  locking  lever  from  moving 
toward  said  locking  position. 

6.  The  device  according  to  claim  5,  character- 
ized  in  that  the  lower  end  surface  of  said  locking  35 
lever  is  formed  into  a  curved  cam  surface  such  that 
the  radius  of  curvature  thereof  as  measured  from 
the  rotating  center  of  the  locking  lever  gradually 
increases  as  a  distance  from  said  cam  surface  to 
said  holding  lever  is  getting  larger.  40 

7.  The  device  according  to  claim  5,  character- 
ized  in  that  said  means  for  connecting  said  rotat- 
able  supporting  rod  to  said  floor  row  is  a  hook 
having  its  proximal  end  portion  pivotally  connected 
to  said  rotatable  supporting  rod,  and  the  free  end  45 
portion  thereof  being  engaged  with  said  floor  row. 

50 
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