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©  Stepped  floor  moving  apparatus  for  movable  stand. 

©  An  apparatus  for  a  movable  stand  wherein  a 
plurality  of  stepped  floors  can  be  collapsed  in  a 
telescopic  manner.  The  apparatus  is  provided  to 
assure  straightforward  movement  of  a  front  stepped 
floor  with  respect  to  a  rear  stepped  floor.  A  pair  of 
sprocket  wheel  trains  are  mounted  on  a  pair  of  side 
walls  (2d,  3d)  of  the  front  stepped  floor  (2,  3)  and 
each  includes  a  pair  of  guide  sprocket  wheels  (8,  9) 

^mounted  for  integral  rotation  on  a  connecting  shaft 
^(10)  and  an  independent  follower  sprocket  wheel 

(11).  A  pair  of  chains  (12,  13)  are  secured  at  the 
q1|  opposite  ends  thereof  to  the  rear  stepped  floor  (3,  4) 
LQand  extend  in  parallel  to  each  other  through  the 

sprocket  wheel  trains  on  the  front  stepped  floor  (2,  3) 
JyjWhen  the  front  stepped  floor  (2,  3)  is  moved,  the 
ft}  sprocket  wheel  trains  stroke  the  chains  (12,  13)  while 

q   being  rotated  in  an  integral  relationship  by  way  of 
the  connecting  shaft  (10). 
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STEPPED  FLOOR  MOVING  APPARATUS  FOR  MOVABLE  STAND 

BACKGROUND  OF  THE  INVENTION 

1)  Field  of  the  Invention 

This  invention  relates  to  a  stepped  floor  moving 
apparatus  for  a  movable  stand  wherein  a  plurality 
of  stepped  floors  can  be  collapsed  in  a  telescopic 
manner. 

2)  Description  of  the  Prior  Art 

A  movable  stand  for  a  multi-purpose  hall  and 
so  on  is  already  known  wherein  a  plurality  of 
stepped  floors  are  collapsed  or  accommodated 
successively  below  the  adjacent  rear  stepped 
floors  when  they  are  not  used,  but  when  they  are 
to  be  used,  they  are  extended  forwardly  into  a 
stair-like  configuration  and  then  collapsed  chairs  on 
each  of  the  stepped  seats  are  pulled  up  to  com- 
plete  the  stand  for  use. 

A  mechanism  for  moving  stepped  floors  of 
such  a  telescopic  type  is  disclosed,  for  example,  in 
Japanese  Patent  Application  No.  61-121000  en- 
titled  "Movable  Stand"  and  filed  by  the  applicant  of 
the  present  patent  application.  The  mechanism  is 
shown  in  Fig.  5. 

Referring  to  Fig.  5,  the  mechanism  includes  a 
wire  (c)  having  a  front  end  secured  to  a  frontmost 
stepped  floor  (a)  and  a  rear  end  secured  to  and 
wound  around  a  drum  (b).  As  the  wire  (c)  is  taken 
up  onto  the  drum  (b)  stepped  floors  are  succes- 
sively  accommodated  into  a  rearmost  stepped  seat 
(d).  To  the  contrary,  in  order  to  extend  the  stepped 
floors  forwardly  into  a  stair-like  configuration,  an- 
other  wire  (g)  is  taken  up  onto  the  drum  (b).  The 
wire  (g)  has  a  front  end  secured  to  the  frontmost 
stepped  floor  (a)  and  a  rear  end  secured  to  and 
wound  around  the  drum  (b)  and  extending  past  a 
plurality  of  fixed  pulleys  (e)  and  (f)  mounted  at  rear 
portions  of  the  stepped  floors  and  at  lower  faces  of 
the  individually  adjacent  rear  stepped  floors,  re- 
spectively. 

Each  of  the  stepped  floors  is  moved  on  a  floor 
(i)  by  means  of  a  plurality  of  wheels  (h),  and  the 
opposite  sides  of  a  rear  portion  of  each  of  the 
stepped  floors  are  guided  by  an  adjacent  rear  one 
of  the  stepped  floors.  Accordingly,  there  is  a 
drawback  that  the  stepped  floors  are  apt  to  move  in 
a  zigzag  direction  when  they  are  extended. 

In  order  to  resolve  the  drawback,  a  parallel 
guide  apparatus  for  a  movable  stand  of  the  tele- 
scopic  type  is  provided  wherein  a  pair  of  right  and 

left  gears  which  are  held  in  meshing  engagement 
with  racks  are  rotated  at  the  same  speed  to  move 
each  of  a  plurality  of  stepped  floors  straightforwar- 
dly.  Such  an  apparatus  is  disclosed,  for  example, 

s  in  Japanese  Utility  Model  Laid-Open  Pub.  No.  61- 
127255. 

With  the  parallel  guide  apparatus,  however,  re- 
liable  meshing  engagement  between  racks  and 
gears  cannot  be  attained  readily  because  a  stand  is 

w  normally  composed  of  a  large  number  of  channel 
bars  assembled  by  welding  or  the  like  and  accord- 
ingly  variations  of  tolerance  and  distortion  or  the 
like  of  a  frame  cannot  be  eliminated. 

75 
SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  pro- 
20  vide  an  apparatus  for  a  movable  stand  which  can 

assure  straightforward  movement  of  a  stepped  floor 
with  respect  to  another  stepped  floor  of  the  mov- 
able  stand  when  the  former  stepped  floor  is  moved. 

In  order  to  attain  the  object,  according  to  the 
25  present  invention,  there  is  provided  an  apparatus 

for  moving  a  stepped  floor  straightforwardly  with 
respect  to  another  stepped  floor  in  a  movable 
stand  wherein  the  former  stepped  floor  and  the 
latter  stepped  floor  are  associated  with  each  other 

30  such  that,  when  the  movable  stand  is  not  used,  the 
former  stepped  floor  is  accommodated  in  a  tele- 
scopic  manner  below  the  latter  stepped  floor,  but 
when  the  movable  stand  is  to  be  used,  the  former 
stepped  floor  is  pulled  out  of  the  latter  stepped 

35  floor  and  extended  forwardly  into  a  stair-like  con- 
figuration,  characterized  in  that  it  comprises  a  pair 
of  sprocket  wheel  trains  mounted  at  locations  on  a 
pair  of  opposite  left-  and  right-hand  side  walls 
adjacent  a  rear  end  of  the  former  stepped  floor  and 

40  each  including  a  follower  sprocket  wheel  and  a  pair 
of  guide  sprocket  wheels,  a  connecting  shaft  hav- 
ing  the  follower  sprocket  wheels  mounted  for  in- 
tegral  rotation  thereon,  and  a  pair  of  chains  extend- 
ing  substantially  in  parallel  to  each  other  and  hav- 

45  ing  one  ends  secured  to  the  opposite  left  and  right 
end  portions  of  a  front  wall  of  the  latter  stepped 
floor  and  the  other  ends  secured  to  the  opposite 
left  and  right  end  portions  of  a  rear  wail  of  the  latter 
stepped  floor,  the  chains  extending  around  and 

so  between  the  follower  sprocket  wheels  and  the 
guide  sprocket  wheels  of  the  sprocket  wheel  trains 
on  the  former  stepped  floor. 

With  the  apparatus,  the  former  stepped  floor  is 
guided  in  a  parallel  relationship  by  the  left  and  right 
chains  when  it  is  moved  with  respect  to  the  latter 
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stepped  floor.  Accordingly,  during  movement  of  the 
ormer  stepped  floor,  it  can  advance  or  retreat 
straightforwardly  without  being  oscillated  leftwardly 
jr  rightwardly,  which  will  prevent  collision  of  the 
stepped  floors  with  each  other  and  assure  smooth 
novement  of  the  former  stepped  floor. 

Where  the  movable  stand  includes  three  or 
nore  stepped  floors,  the  apparatus  according  to 
he  present  invention  may  be  provided  between 
jach  adjacent  ones  of  the  stepped  floors. 

Preferably,  the  follower  sprocket  wheel  of  each 
3f  the  sprocket  wheel  trains  is  disposed  below  and 
setween  the  guide  sprocket  wheels,  and  an  asso- 
rted  one  of  the  chains  extends  in  a  substantially 
nverted  n-shape  along  the  follower  sprocket  wheel 
md  the  guide  sprocket  wheels.  The  apparatus  can 
:hus  be  applied  even  to  stepped  floors  which  in- 
;lude  a  reinforcing  beam  mounted  on  a  lower  face 
3f  a  central  portion  thereof  and  extending  in  the 
brward  and  backward  direction. 

A  specific  embodiment  of  the  present  invention 
will  now  be  described  in  detail  by  way  of  example 
with  reference  to  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  plan  view,  partly  in  section,  of  a 
movable  stand  in  whichra  stepped  floor  moving 
apparatus  according  to  the  present  invention  is 
incorporated; 

Fig.  2  is  a  vertical  sectional  view  taken  along 
the  center  line  in  Fig.  1  ; 

Fig.  3  is  an  enlarged  vertical  sectional  view 
showing  a  train  of  sprocket  wheels  shown  in  Fig.  2; 

Fig.  4  is  a  sectional  view  taken  along  line  IV- 
IV  of  Fig.  3;  and 

Fig.  5  is  a  schematic  side  elevational  view 
showing  a  conventional  movable  stand. 

DETAILED  DESCRIPTION  OF  THE  ILLUSTRATED 
EMBODIMENT 

Referring  first  to  Figs.  1  and  2,  a  movable 
stand  1  is  composed  of  a  plurality  of  stepped  floors 
including  a  first  or  frontmost  stepped  floor  2,  sec- 
ond  and  third  stepped  floors  3  and  4  located  rear- 
wardly  of  the  stepped  floors  2  and  3,  respectively, 
and  a  fourth  or  rearmost  stepped  floor  (not  shown) 
located  rearwardly  of  the  third  stepped  floor  3. 
Each  of  the  stepped  floors  2,  3  and  4  is  smaller  in 
width  and  height  than  an  adjacent  stepped  floor  on 
the  rear  side  thereof. 

The  stepped  floors  2,  3  and  4  are  associated 
with  each  other  such  that,  when  the  movable  stand 

1  is  not  used,  the  stepped  floors  <l,  j  ana  <\  are 
accommodated  successively  in  a  telescopic  man- 
ner  under  the  rearmost  stepped  floor,  but  when  the 
movable  stand  1  is  to  be  used,  the  stepped  floors 

5  2,  3  and  4  are  extended  forwardly  into  a  stair-like 
configuration.  The  stepped  floors  2,  3  and  4  are 
driven  to  move  by  driving  means  (not  shown). 

The  mechanism  for  moving  the  stepped  floors 
2,  3  and  4  may  be  similar  in  construction  to  the 

ro  mechanism  shown  in  Fig.  5.  Accordingly,  descrip- 
tion  of  the  mechanism  is  omitted  herein  to  avoid 
redundancy,  and  only  a  stepped  floor  moving 
mechanism  according  to  the  present  invention  will 
be  described  herein. 

F5  The  frontmost  stepped  floor  2  has  a  box-like 
configuration  which  is  open  at  the  bottom  thereof 
and  includes  a  base  plate  2a,  a  pair  of  front  and 
rear  plates  2b  and  2c  extending  downwardly  from 
the  opposite  front  and  rear  edges  of  the  base  plate 

20  2a,  and  a  pair  of  left-  and  right-hand  side  plates  2d 
extending  downwardly  from  the  opposite  left-  and 
right-hand  side  edges  of  the  base  plate  2a. 

Similarly,  the  second  stepped  floor  3  includes 
a  base  plate  3a,  and  a  pair  of  front  and  rear  plates 

25  3b  and  3c  and  a  pair  of  side  plates  3d  extending 
downwardly  from  the  base  plate  3a  while  the  third 
stepped  floor  4  includes  a  base  plate  4a,  and  a  pair 
of  front  and  rear  plates  4b  and  4c  and  a  pair  of 
side  plates  4d  extending  downwardly  from  the  base 

30  plate  4a. 
Each  of  the  first  and  second  stepped  floors  2 

and  3  has  a  pair  of  left  and  right  vertical  mounting 
plates  5  provided  at  and  extending  rearwardly  from 
upper  portions  of  the  opposite  side  edges  of  the 

35  rear  plate  2c  or  3c  thereof. 
Referring  also  to  Figs.  3  and  4,  a  pair  of  shafts 

6  and  7  are  mounted  in  a  predetermined  spaced 
relationship  at  locations  near  an  upper  edge  on  an 
inner  face  of  each  of  the  mounting  plates  5.  A  pair 

40  of  guide  sprocket  wheels  8  and  9  are  supported  for 
rotation  on  the  shafts  6  and  7,  respectively. 

A  horizontal  connecting  shaft  10  is  supported 
for  rotation  on  and  extends  between  a  pair  of 
bearings  10a  mounted  at  locations  between  and 

45  below  the  front  and  rear  guide  sprocket  wheels  8 
and  9  on  the  left  and  right  opposing  mounting 
plates  5  of  each  of  the  stepped  floors  2  and  3.  A 
pair  of  follower  sprocket  wheels  1  1  are  mounted  for 
integral  rotation  at  locations  near  the  opposite  left 

50  and  right  ends  of  the  connecting  shaft  10. 
In  Fig.  3,  a  left-hand  side  roller  chain  12  is 

shown.  The  roller  chain  12  shown  has  a  front  end 
portion  12a  secured  to  a  lower  portion  at  the  left 
end  of  a  rear  face  of  the  front  plate  3b  of  the 

55  stepped  floor  3.  An  intermediate  portion  12b  of  the 
roller  chain  12  extends  in  a  substantially  inverted 
R-shape  as  viewed  in  side  elevation  around  and 
between  the  guide  sprocket  wheel  8,  follower 

3 
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sprocket  wheel  1  1  and  guide  sprocket  wheel  9,  and 
a  rear  end  portion  of  the  roller  chain  12  is  secured 
to  a  front  face  of  the  rear  plate  3c  of  the  stepped 
floor  3. 

Referring  to  Figs.  1  and  2,  a  right-hand  side 
roller  chain  13  is  disposed  in  a  symmetrical  rela- 
tionship  to  the  left-hand  side  roller  chain  12  and 
thus  has  a  rear  end  portion  13a,  an  intermediate 
portion  13b  and  a  rear  end  portion  disposed  in  a 
similar  manner  to  the  corresponding  ones  of  the 
left-hand  side  roller  chain  12. 

A  similar  mechanism  is  provided  for  the  sec- 
ond  stepped  floor  3.  In  particular,  a  pair  of  sprocket 
wheel  trains  each  including  a  pair  of  guide  sprocket 
wheels  8  and  9  and  a  follower  sprocket  wheel  11 
are  mounted  on  the  left  and  right  mounting  plates  5 
of  the  second  stepped  floor  3,  and  a  pair  of  left- 
and  right-hand  side  roller  chains  12  and  13  are 
secured  at  the  opposite  ends  thereof  to  the  third 
stepped  floor  4  and  extend  in  parallel  to  each  other 
along  the  sprocket  wheel  trains  on  the  second 
stepped  floor  3.  The  follower  sprocket  wheels  11 
are  mounted  for  integral  rotation  on  a  connecting 
shaft  10. 

Operation  of  the  stepped  floor  moving  appara- 
tus  will  be  described  by  way  of  example  of  the 
stepped  floor  2. 

When  the  movable  stand  1  is  in  its  accom- 
modated  condition,  the  stepped  floors  2,  3  and  4 
are  positioned  in  a  vertically  overlapping  relation- 
ship,  and  the  sprocket  wheel  trains  on  the  stepped 
floors  2,  3  and  4  are  also  positioned  in  a  vertically 
overlapping  relationship. 

When  the  stepped  floor  2  is  pulled  out  and 
moved  forwardly  by  the  driving  mechanism  not 
shown,  the  left-and  right-hand  side  sprocket  wheel 
trains  on  the  stepped  floor  2  are  moved  forwardly 
while  stroking  the  roller  chains  12  and  13.  In  this 
instance,  since  the  left  and  right  sprocket  wheels 
1  1  are  rotated  in  an  integral  relationship  by  means 
of  the  connecting  link  10,  a  front  end  portion  of  the 
stepped  floor  2  is  advanced  straightforwardly  with- 
out  being  oscillated  in  the  leftward  or  rightward 
direction. 

Similarly,  the  stepped  floor  3  is  pulled  out  and 
advanced  straightforwardly  with  respect  to  the  adja- 
cent  stepped  floor  4  on  the  rear  side. 

Having  now  fully  described  the  invention,  it  will 
be  apparent  to  one  of  ordinary  skill  in  the  art  that 
many  changes  and  modifications  can  be  made 
thereto  without  departing  from  the  spirit  and  scope 
of  the  invention  as  set  forth  herein. 

Claims 

1.  An  apparatus  for  moving  a  stepped  floor 
straightforwardly  with  respect  to  another  stepped 

5  floor  in  a  movable  stand  wherein  the  former 
stepped  floor  and  the  latter  stepped  floor  are  asso- 
ciated  with  each  other  such  that,  when  said  mov- 
able  stand  is  not  used,  the  former  stepped  floor  is 
accommodated  in  a  telescopic  manner  below  the 

w  latter  stepped  floor,  but  when  said  movable  stand 
is  to  be  used,  the  former  stepped  floor  is  pulled  out 
of  the  latter  stepped  floor  and  extended  forwardly 
into  a  stair-like  configuration,  characterized  in  that  it 
comprises  a  pair  of  sprocket  wheel  trains  mounted 

75  at  locations  on  a  pair  of  opposite  left-  and  right- 
hand  side  walls  (2d,  3d)  adjacent  to  the  rear  end  of 
the  former  stepped  floor  (2,  3)  and  each  including  a 
follower  sprocket  wheel  (11)  and  a  pair  of  guide 
sprocket  wheels  (8,  9),  a  connecting  shaft  (10) 

20  having  said  follower  sprocket  wheels  (8,  9)  moun- 
ted  for  integral  rotation  thereon,  and  a  pair  of 
chains  (12,  13)  extending  substantially  in  parallel  to 
each  other  and  having  one  ends  (12a)  secured  to 
the  opposite  left  and  right  end  portions  of  a  front 

25  wall  (3b,  4b)  of  the  latter  stepped  floor  (3,  4)  and 
the  other  ends  secured  to  the  opposite  left  and 
right  end  portions  of  a  rear  wall  (3c,  4c)  of  the  latter 
stepped  floor  (3,  4),  said  chains  (12,  13)  extending 
around  and  between  said  follower  sprocket  wheels 

30  (11)  and  said  guide  sprocket  wheels  (11)  of  said 
sprocket  wheel  trains  on  the  former  stepped  floor 
(2,  3). 

2.  An  apparatus  as  set  forth  in  claim  1,  char- 
acterized  in  that,  in  each  of  said  sprocket  wheel 

35  trains,  said  follower  sprocket  wheel  (1  1  )  is  disposed 
below  and  between  said  guide  sprocket  wheels  (8, 
9),  and  an  associated  one  of  said  chains  (12,  13) 
extends  in  a  substantially  inverted  n-shape  along 
said  follower  sprocket  wheel  (11)  and  said  guide 

40  sprocket  wheels  (8,  9). 
3.  An  apparatus  as  set  forth  in  claim  1  or  2, 

characterized  in  that  each  of  said  chains  (12,  13)  is 
a  roller  chain. 

4.  An  apparatus  as  set  forth  in  any  one  of  the 
45  preceding  claims,  characterized  in  that  said  sprock- 

et  wheel  trains  are  mounted  on  a  pair  of  left  and 
right  mounting  plates  (5)  provided  at  and  extending 
rearwardly  from  upper  portions  of  the  opposite  side 
edges  of  the  former  stepped  floor  (2,  3). 

50 

55 



EP  0  337  592  A1 



EP  0  337  592  A1 



'  U  00/  Ml 



European  Patent 
Office 

EUROPEAN  SEARCH  R E P O R T  Application  rnumoer 

EP  89  30  1016 

DOCUMENTS  CONSIDERED  TO  BE  R E L E V A N T  

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASjSIUCAIIU.-N  U*  1Mb 
APPLICATION  qnt.  CI.  4) 

A 

A 

A 

A 

A 

JS-A-3  400  502  (R.T.  SCAGGS  et  a l . )  
*  complete  document  * 

)E-A-2  935  440  (TELEK0N  GMBH) 
"  pages  5-16;  f i g u r e s   1-5  * 

DE-A-3  013  493  (NIJHA) 
*  pages  3-11;  f i g u r e s   1-4  * 

DE-A-3  013  530  (NIJHA) 
*  pages  3,4,  paragraph  3  * 

FR-A-2  485  602  (SOCIETE  MAYEN  SARL) 
*  pages  1-3;  f i g u r e s   1,2  * 

L,3 

E  04  H  3 / 1 2  

SEARCHED  am.  CI.4) 

E  04  H 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search 

BERLIN 
Date  of  completion  of  tfte  searcn 
13-07-1989  

txaminer 
PAETZEL  H-J 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category 
A  :  technological  background 
O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  tne  invention 
E  :  earlier  patent  document,  but  published  on,  or 

after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 


	bibliography
	description
	claims
	drawings
	search report

