
3  J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  (fl)  Publication  number:  0  3 3 1   4 8 4  

Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

®  Application  number:  89302076.8  ©  Int.  CI.4:  E  04  G  1 1 / 0 6  
B  28  B  7 / 2 2  

@  Date  of  filing:  02.03.89 

©  Priority:  02.03.88  JP  28582/88 

@  Date  of  publication  of  application  : 
06.09.89  Bulletin  89/36 

@  Designated  Contracting  States: 
AT  BE  CH  DE  ES  FR  GR  IT  LI  LU  NL  SE 

@  Applicant:  Lee,  Yuan-Ho 
No.  851,  Chung-San  Road  Nan-Pao  Tsun 
Kuei-Jen  Hsian  Tainan  Hsieng  (TW) 

@  Inventor:  Lee,  Yuan-Ho 
No.  851,  Chung-San  Road  Nan-Pao  Tsun 
Kuei-Jen  Hsian  Tainan  Hsieng  (TW) 

@  Representative:  Jackson,  Peter  Arthur  etal 
GILL  JENNINGS  &  EVERY  53-64  Chancery  Lane 
London  WC2A1HN  (GB) 

CM 
<  

00 

CO 
CO 

@  Molding  device  with  hand  operable  mold  releasing  mechanism. 

(g)  A  molding  device  includes  at  least  two  component  form 
boards  12,  13  and  a  wedge-shaped  spacer  board  14  between 
them.  An  operating  means  is  associated  with  the  form  boards 
and  the  spacer,  and  moves  them  relative  to  one  another.  The 
operating  means  25  includes  at  least  one  rack  member  18,  and 
at  least  one  lever  26  connected  with  a  pawl  28  which  swings 
about  an  axis  eccentric  with  the  axis  of  the  lever.  The  pawl  28 
engages  with  the  rack  18  and  moves  the  rack  forward  when  the 
lever  is  operated. 
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)escription 

MOLDING  DEVICE  WITH  HAND  OPERABLE  MOLD  RcLtAolNo  MturmiMiswi 

This  invention  relates  to  a  molding  device  for 
concrete  construction  which  can  be  released  easily 
rom  a  formed  concrete  structure  and  easily  reset  at  5 
mother  location  for  next  molding. 

It  is  known  in  the  art  to  provide  molding  devices 
which  can  be  collapsed  or  contracted  to  be  released 
rom  a  formed  concrete  structure  and  can  be 
stretched  to  a  molding  position.  Various  types  of  10 
;ollapsible  molding  devices  have  been  suggested  in 
:he  art.  For  example,  U.S.  Patent  Numbers 
',544,297,  3,614,054,  3,934,808  and  French  Patent 
Mo.  2489206  disclose  inner  formwork  boards  used  to 
orm  inner  sides  of  multi-sided  concrete  walls.  These  15 
ormwork  boards  incorporate  hydraulically  operated 
inkage  mechanisms  which  hold  and  operate  the 
ormwork  boards.  U.S  Patent  No.  4,679,762  of  the 
nventor  of  this  application  discloses  a  form  assem- 
bly  which  is  used  to  form  an  enclosed  multi-sided  20 
wall  as  shown  in  Figure  1  and  includes  component 
aoards  and  wedge-shaped  spacer  boards  which  are 
operated  by  a  rack-and-gear  mechanism  including  a 
Dlurality  of  worm  wheels  mounted  on  vertical  shafts 
and  horizontal  shafts  to  drive  rack  members.  To  25 
-elease  this  form  assembly,  the  spacer  boards  must 
De  moved  inward  simultaneously.  When  the  spacer 
Doards  are  moved,  the  form  boards  on  two  sides  of 
the  spacer  boards  also  move  simultaneously  so  that 
a  great  deal  of  force  is  needed  to  simultaneously  30 
release  the  entire  form  assembly.  Accordingly,  a 
powerful  hydraulic  device  is  necessary  for  operation. 
Moreover,  this  form  assembly  is  suitable  only  for 
forming  enclosed  multi-sided  walls. 

An  object  of  the  invention  is  to  provide  a  molding  35 
device  which  has  a  simple  construction  and  which 
can  be  operated  easily  and  with  less  power  than  that 
required  by  the  prior  form  assemblies. 

Another  object  of  the  invention  is  to  provide  a 
molding  device  for  forming  an  enclosed  multi-sided  40 
wall  which  can  be  released  in  part  from  the  formed 
wall. 

Still  another  object  of  the  invention  is  to  provide  a 
molding  device  which  can  easily  be  removed 
manually  from  the  formed  structure.  45 

According  to  the  present  invention,  a  molding 
device  comprises:  a  first  component  form  board 
having  a  first  forming  face  and  a  first  end  face 
connected  to  the  forming  face  and  forming  an  acute 
angle  with  a  line  normal  to  the  first  forming  face;  a  50 
second  component  form  board  having  a  second 
forming  face  and  a  second  end  face  connected  to 
the  second  forming  face  and  forming  an  acute  angle 
with  a  line  normal  to  the  second  forming  face,  the 
second  end  face  being  abutted  with  and  releasably  55 
connected  to  the  first  end  face;  means  for  relea- 
seably  connecting  the  first  and  second  component 
form  boards;  and  an  operating  unit  associated  with 
the  first  and  second  form  boards  and  being  operable 
to  move  said  first  and  second  form  boards  relative  to  60 
one  another,  the  unit  including  a  rack  member 
mounted  on  the  first  form  board,  a  lever  mounted  on 
the  second  form  board  for  turning  about  a  horizontal 

axis  adjacent  to  the  rack  memDer,  a  pawi  memDer 
connected  with  the  lever  to  swing  about  a  horizontal 
axis  which  is  eccentric  with  respect  to  the  axis  of  the 
lever,  the  pawl  member  engaging  with  the  rack 
member  and  displacing  the  rack  member  when  the 
lever  is  operated. 

In  one  aspect  of  the  invention,  the  molding  device 
includes  a  wedge-shaped  spacer  board  placed 
between  the  two  form  boards,  and  the  operating 
means  moves  the  spacer  board  relative  to  each  of 
the  form  boards. 

In  another  aspect  of  the  invention,  the  operating 
unit  further  includes  a  mounting  seat  mounted  on 
each  component  board,  and  having  at  least  one 
mounting  hole,  the  lever  having  a  shaft  removably 
inserted  in  the  mounting  hole  and  an  elongated 
handle  connected  to  the  shaft  for  turning  the  shaft, 
the  operating  unit  further  having  an  eccentric 
member  fixed  to  the  shaft,  the  pawl  member  having 
one  end  rotatably  sleeved  around  the  eccentric 
member. 

The  rack  member  includes  a  thick  plate  member 
having  a  top  surface  with  rack  teeth  formed  thereon 
and  an  upward  edge  flange  thereon,  the  spacer 
board  having  an  accommodating  recess  for  remov- 
ably  receiving  the  rack  member  so  as  to  change  the 
position  of  the  rack  member  as  desired.  The  pawl 
member  has  a  free  end  which  has  two  opposite  edge 
teeth  either  of  which  can  engage  with  the  rack  teeth. 

The  exemplary  preferred  embodiment  will  be 
described  in  detail  with  reference  to  the  accompa- 
nying  drawings,  in  which: 

Figure  1  is  a  schematic  plan  view  showing  the 
operation  of  a  form  assembly  in  the  art; 

Figure  2  is  a  schematic  plan  view  showing  a 
molding  device  of  the  present  invention; 

Figure  3  is  a  fragmentary  perspective  view  of 
the  molding  device  of  Figure  2; 

Figure  4  is  a  fragmentary  sectional  view  taken 
along  line  4-4  of  Figure  3; 

Figure  5  is  a  perspective  view  of  an  operating 
mechanism  of  the  present  invention; 

Figure  6  is  a  sectional  view  of  the  operating 
mechanism  of  Figure  5; 

Figures  7  and  8  show  the  operations  of  the 
operating  mechanism  of  Figure  5; 

Figure  9  shows  another  example  of  the  rack 
member  and  the  mounting  seat  of  the  invention  ; 
and 

Figure  10  shows  the  operation  of  releasing 
the  molding  device  from  the  formed  structure. 

Referring  to  Figures  2  and  3,  a  molding  device  1  1 
for  molding  an  inner  side  of  a  four-sided  wall  is 
shown,  including  two  angled  component  form 
boards  12,  two  angled  component  form  boards  13 
and  four  spacer  boards  14  which  are  interconnected 
to  establish  a  four-sided  forming  face  for  a  four  wall 
room.  Each  spacer  board  14  has  a  wedge-shaped 
cross-section  and  two  diverging  end  faces  14a 
extending  from  a  forming  face  14b  of  the  spacer 
board  14.  Each  form  board  12  has  two  inclined  end 
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taces  12a  abutting  with  and  connected  releaseably 
to  adjacent  end  faces  14a  of  the  spacer  board  14. 
Also,  each  form  board  13  has  two  inclined  end  faces 
13a  abutting  with  and  connected  releaseably  to 
adjacent  end  faces  14a  of  the  spacer  board  14. 
Support  bases  12c,  13c  and  14c  are  disposed 
respectively  at  the  bottom  sides  of  the  form  boards 
12  and  13  and  the  spacer  boards  14.  Referring  to 
Figure  4  in  combination  with  Figure  3,  each  slanted 
side  of  the  base  12c  or  13c  is  provided  with  an 
elongated  groove  21  which  has  a  restricted  elong- 
ated  opening  21a  and  receives  an  elongated  bar  22 
in  a  slideable  position.  Each  bar  22  is  connected 
through  screws  23  to  one  side  of  the  base  14c  of 
each  spacer  board  14.  The  bar  22  can  be  prevented 
from  moving  in  the  groove  21  by  tightening  the 
screws  23,  thereby  securing  together  the  spacer 
board  1  4  and  the  adjacent  form  board  1  2  and  1  3. 

On  the  base  14c  of  each  spacer  board  14  are 
mounted  two  rack  members  18  near  the  end  faces  of 
the  spacer  board  14.  Each  rack  member  18  is  a  thick 
plate  which  is  provided  -with  teeth  19  at  the  top 
surface  thereof  and  an  upward  stop  edge  flange  20. 
The  rack  member  18  is  attached  removably  to  the 
base  14c.  The  removable  attachment  may  be 
accomplished  by  placing  the  rack  member  in  a 
recess  181  of  the  base  14c.  Referring  to  Figures  5 
and  6  in  combination  with  Figure  3,  an  operating 
means  25  is  mounted  through  a  mounting  seat  15  on 
one  side  of  each  base  12c  or  13c  adjacent  to  each 
rack  member  18.  The  mounting  seat  15  includes  two 
raised  parts  provided  respectively  with  outer  and 
inner  journal  holes  16  and  17  and  a  stop  projection 
15a.  The  stop  projection  15a  is  used  to  engage  with 
the  stop  flange  20  of  the  rack  member  so  as  to  stop 
the  movement  of  the  rack  member. 

Referring  to  Figures  5  and  6,  an  operating  means 
25,  to  operably  associate  with  the  rack  member, 
includes  a  lever  26  connected  to  an  operating  shaft 
27  which  can  be  inserted  changeably  in  two 
mounting  holes  16  and  17.  An  eccentric  member  34 
is  mounted  on  the  shaft  27  adjacent  to  the  lever  26.  A 
pawl  member  28  is  sleeved  with  one  end  thereof 
rotatably  around  the  eccentric  member  34.  The  free 
snd  of  the  pawl  member  28  has  two  opposed  edge 
teeth  29  and  30.  Adjacent  to  the  eccentric  member 
34  is  another  pawl  member  31  which  is  mounted  on 
an  end  portion  of  the  shaft  27  to  swing  thereabout 
and  which  is  prevented  from  escaping  by  means  of  a 
locking  screw  36.  The  pawl  also  has  two  opposed 
sdge  teeth  32  and  33.  By  operating  the  levers  26,  the 
spacer  boards  14  can  be  moved  relative  to  the 
adjacent  form  boards  12  or  13. 

The  operation  of  releasing  the  form  of  the 
nvention  is  illustrated  in  Figure  10.  Firstly,  the  two 
form  boards  13  are  moved  inward  by  operating  the 
evers  26  so  as  to  move  the  spacer  boards  14  in  the 
directions  shown  by  arrow  A  relative  to  the  form 
Doards  12.  Then,  the  form  boards  12  are  moved  in 
the  directions  shown  by  arrow  B  by  moving  inward 
:he  spacer  boards  14  relative  to  the  form  boards  13. 
["he  movement  of  the  two  form  boards  12  or  13  can 
De  effected  either  simultaneously  or  successively. 

The  operation  of  the  operating  means  of  the 
nvention  is  shown  in  Figures  7  and  8.  When  the 

spacer  board  14  is  to  be  moved  in  the  direction 
opposite  to  direction  A  or  B,  the  operating  shaft  27  is 
inserted  in  the  outer  hole  1  6  of  the  mounting  seat  1  5, 
the  pawl  member  18  is  placed  in  the  recess  181  of 

5  the  spacer  board  14  in  such  a  manner  that  the 
upward  flange  20  is  directed  toward  the  forming  face 
14b  of  the  spacer  board  14,  and  the  edge  tooth  30  of 
the  pawl  member  28  is  arranged  to  engage  with  the 
teeth  19  of  the  rack  member,  as  shown  in  Figure  7.  In 

10  this  situation,  the  tooth  32  of  the  pawl  31  engages 
the  rack  member.  When  the  lever  is  turned  down,  i.e. 
clockwise,  from  the  upward  position  as  shown,  the 
eccentric  member  34  will  cause  the  pawl  member  28 
to  move  slightly  forward,  thereby  moving  forward  the 

15  rack  member.  When  the  lever  turns  counter-clock- 
wise,  the  pawl  member  28  moves  rearward  and 
engages  with  a  next  tooth  of  the  rack  member.  By 
turning  upward  and  downward  the  lever  26,  the  rack 
member  18  can  be  moved  in  a  direction  shown  by 

20  arrow  50  to  cause  the  spacer  board  14  and  the  form 
board  13  to  move  to  their  molding  positions.  The 
movement  of  the  rack  member  18  stops  when  the 
flange  20  of  the  rack  18  contacts  the  projection  15a 
of  the  mounting  seat  15.  The  tooth  32  of  the  pawl  31 

25  prevents  the  backward  movement  of  the  rack 
member  when  the  lever  is  operated. 

When  the  spacer  board  14  is  to  be  moved  in  the 
direction  A  or  B,  the  shaft  27  is  inserted  in  the  hole 
17  of  the  mounting  seat  15,  and  the  position  of  the 

30  rack  member  18  is  changed  so  as  to  place  the 
upward  edge  flange  20  away  from  the  forming  face 
14b.  In  this  situation,  tooth  29  of  the  pawl  member  28 
and  tooth  33  of  the  pawl  31  engage  with  the  rack 
member  18.  By  operating  the  lever  26,  the  rack 

35  member  18  can  be  moved  in  a  direction  51  opposite 
to  direction  50  to  release  the  spacer  board  14  or  the 
form  board  13  from  the  formed  concrete  structure. 

Figure  9  shows  an  alternative  mounting  seat  80 
and  an  alternative  rack  member  82  which  can  be 

40  used  in  the  present  invention.  The  mounting  seat  80 
includes  a  single  mounting  hole  81  into  which  the 
shaft  27  can  be  inserted  for  moving  the  rack  member 
in  two  directions.  The  rack  member  82  is  received 
removably  in  the  recess  181  of  the  base  member  14c 

45  so  that  the  rack  member  82  can  be  detached  from 
the  base  member  14c  to  change  its  position.  Since  a 
single  hole  is  provided  on  the  mounting  seat  80,  the 
length  of  the  rack  member  82  must  be  greater  than 
that  of  the  rack  member  18. 

50  While  the  teeth  of  the  rack  members  18  and  82  are 
arranged  such  that  their  positions  must  be  changed 
to  be  able  to  engage  with  the  teeth  29  and  30  of  the 
pawl  arm  28  so  as  to  move  the  rack  members  18  and 
82  in  two  directions,  i.e.  to  a  molding  position  and  to 

55  a  released  position,  the  teeth  of  the  rack  member  or 
the  pawl  used  in  the  present  invention  may  be 
arranged  such  that  they  are  operative  without 
changing  the  position,  of  the  rack  member. 

It  can  be  appreciated  that  the  form  assembly 
SO  according  to  the  invention  can  be  operated  manually 

to  move  to  a  molding  position  or  a  position  released 
from  the  molded  concrete  structure,  and  that  the 
simultaneous  operations  of  the  two  operating  means 
of  each  form  board  12  or  13  can  move  the  form 

55  board  1  2  or  1  3  relative  to  the  adjacent  spacer  boards 
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1  .  A  molding  device,  comprising  : 
two  vertical  component  form  boards  (12,  13) 
each  having  a  forming  face  and  a  base  support 
(12c,  13c)  extending  horizontally  at  the  bottom 
of  each  of  said  component  form  boards,  each  10 
base  support  having  a  joint  end  face  (12a,  13c) 
forming  an  acute  angle  with  said  forming  face 
and  a  substantially  horizontal  top  support  face 
adjacent  to  said  end  face  ; 
a  spacer  board  (14)  disposed  between  said  15 
component  form  boards  and  having  a  vertical 
forming  face  and  a  base  support  (14c)  extend- 
ing  horizontally  from  the  bottom  of  said  spacer 
board,  said  base  support  of  said  spacer  board 
having  two  diverging  joint  and  end  faces  (14a)  20 
abutting  with  and  releaseably  connected  to  said 
joint  end  faces  of  said  component  boards  and 
two  substantially  horizontal  top  support  faces 
adjacent  to  said  diverging  joint  end  faces  ; 
means  (21,  22,  23)  for  releasably  connecting  25 
said  form  boards  to  said  spacer  board;  and 
a  force  imparting,  sliding  movement  mechanism 
operably  associated  with  said  horizontal  sup- 
port  face  of  each  of  said  component  boards  and 
said  horizontal  support  face  of  said  spacer  30 
board  adjacent  said  support  face  of  each  of  said 
component  boards,  said  mechanism  including  a 
rack  member  (18)  mounted  on  one  of  said 
adjacent  support  faces,  said  rack  member 
having  a  thick  plate  member  having  a  top  35 
surface  provided  with  rack  teeth  (19),  said  one 
support  face  having  a  recess  (181)  for  remov- 
ably  accommodating  said  thick  plate  member, 
said  mechanism  further  including  a  mounting 
seat  (15)  fixed  to  the  other  one  of  said  adjacent  40 
support  faces  and  having  at  least  one  mounting 
hole  (16,  17),  a  horizontal  shaft  (27)  removably 
insertable  into  said  mounting  hole,  a  lever  (26) 
connected  to  said  shaft  for  turning  said  shaft, 
an  eccentric  member  (34)  fixed  to  said  shaft,  45 
and  a  pawl  member  (28)  having  one  end 
rotatably  sleeved  around  said  eccentric  mem- 
ber  and  an  opposite  free  end  to  engage  with 
said  rack  teeth,  said  pawl  member  being 
capable  of  swinging  freely.  50 

2.  A  molding  device  as  claimed  in  Claim  1, 
wherein  said  mounting  seat  includes  two 
mounting  holes  (16,  17)  and  said  shaft  can  be 
interchangeably  inserted  in  a  selected  one  of 
said  mounting  holes.  55 

3.  A  molding  device  as  claimed  in  Claim  1, 
wherein  said  free  end  of  said  pawl  member  is 
provided  with  two  opposite  edge  teeth  (29,  30), 
either  of  which  can  engage  with  said  rack  teeth. 

4.  A  molding  device  as  claimed  in  Claim  1,  60 
wherein  said  mechanism  further  includes  a 
second  pawl  member  (31)  mounted  rotatably 
on  said  shaft  adjacent  to  said  first  pawl 
member. 

5.  A  force  imparting,  sliding  movement  mech-  65 

inism  tor  etrecting  relative  nonzoniai  move- 
nent  between  two  adjacent  vertical  boards  (12, 
1  3,  14)  each  having  a  co  planar  concrete 
orming  face  and  a  base  support  (12c;  13c,  14c) 
sxtending  horizontally  at  the  bottom  of  each  of 
said  boards,  said  base  supports  individually 
laving  abutting  joint  end  faces  (12a,  14a) 
orming  complementary  angles  with  said  for- 
ming  faces  and  substantially  horizontal  support 
aces  adjacent  to  said  end  faces,  said  joint  end 
:aces  of  said  base  supports  being  releasably 
Donnected  to  one  another,  wherein  said  move- 
ment  mechanism  comprises:  a  rack  member 
(18)  mounted  on  one  of  said  support  faces,  said 
rack  member  having  a  thick  plate  member 
which  has  a  top  surface  provided  with  rack 
eeth  (19),  said  one  support  face  having  a 
ecess  (181)  for  removably  accommodating 
said  thick  plate  member,  said  movement  mech- 
inism  further  including  a  mounting  seat  (15) 
ixed  to  the  other  one  of  said  support  faces  and 
laving  at  least  one  mounting  hole  (16,  17),  a 
lorizontal  shaft  (27)  removably  insertable  into 
said  mounting  hole,  a  lever  (26)  connected  to 
said  shaft  for  turning  said  shaft,  an  eccentric 
member  (34)  fixed  to  said  shaft,  and  a  pawl 
member  (28)  having  one  end  rotatably  sleeved 
around  said  eccentric  member  and  an  opposite 
free  end  to  engage  with  said  rack  teeth,  said 
pawl  member  being  capable  of  swinging  freely. 

6.  A  mechanism  as  claimed  in  Claim  5, 
wherein  one  of  said  vertical  boards  comprises  a 
first  board  unit  (13)  and  a  second,  wedge- 
shaped  board  unit  (14)  removably  coupled  to 
one  another  at  an  acute  angle  to  said  forming 
faces. 

7.  A  mechanism  as  claimed  in  Claim  5,  further 
including  a  second  pawl  member  mounted 
rotatably  on  said  shaft  adjacent  to  said  first  pawl 
member. 
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