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(54)  Clamping  device  for  erecting  formworks  for  casting  concrete 

(57)  A  clamping  device  particularly  suited  to  facili- 
tate  erection  of  curved  formworks  comprises  a  pair  of 
reacting  plates(1  ,2)  each  ccoperating  with  at  least  a  pair 
of  risers  (7,8),  a  linking  or  spacer  blade  and  a  pair  of 
wedges  to  block  the  spacer  blade  on  the  outer  face  of 
the  respective  reaction  plates  (1  ,2).  Each  reaction  plate 

has  an  undulated  shape  defining  a  pair  of  parallel  chan- 
nels  (3,4)  accommodating  said  pair  of  risers  (7,8)  and 
three  distinct  spaced  flat  abutment  surfaces  (11,13,14) 
against  the  outer  face  of  a  lining  material  of  said  form- 
work.  The  three  distinct  surfaces  may  lay  on  different 
planes  for  better  adapting  the  clamping  device  to  a 
curved  shape  of  the  lining. 
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Description 

The  present  invention  relates  to  clamping  devices 
used  for  erecting  casting  forms  for  concreting  works  and 
more  in  particular  though  not  exclusively  to  realize 
curved  formworks. 

The  fabricaticn  of  formworks  into  which  casting  con- 
crete  is  a  basic  activity  carried  out  at  construction  sites. 
Thence,  innumerable  formwork  erection  systems  have 
been  developed  with  the  aim  of  improving  the  produc- 
tivity,  reliability  and/or  quality  of  the  finished  concrete 
work. 

Many  systems  make  specifically  use  of  standard  re- 
usable  panels  to  construct  formworks  for  casting  con- 
crete.  In  other  systems  these  formworks  or  molds  are 
constructed  using  less  expensive  undersized  planking 
for  lining  the  mold. 

In  any  case,  the  ability  of  reusing  the  panels  or  the 
timber  planks  is  a  factor  of  great  economic  importance 
and  for  this  reason  the  clamping  devices  should  not  se- 
verely  mark,  indent  or  badly  ruin  the  faces  and/or  the 
edges  of  the  panels  or  of  the  planks  to  the  extent  that 
they  cannot  be  reused. 

Commonly,  these  clamping  systems  include  spe- 
cially  designed  steel  risers  against  which  the  lining  pan- 
els  or  planking  bear,  linked  by  spacer  blades  having  ter- 
minal  slots  in  which  blocking  wedges  may  be  are  insert- 
ed.  In  some  of  these  known  clamping  devices,  the  spac- 
er  blades  pass  through  slots  present  at  regular  intervals 
along  the  specially  designed  steel  risers  so  that  the 
blocking  wedges  bear  directly  on  the  steel  risers  that 
may  have  the  form  of  a  slotted  channel  having  a  "C" 
shaped  cross  section. 

Other  systems  use  pairs  of  parallel  risers  without 
any  slots  and  made  of  flat  or  tubular  drawn  steel  bars. 
Bridging  plates  provided  with  a  central  slot  to  accommo- 
date  the  passage  of  the  end  of  the  spacer  blade  are  then 
placed  over  the  parallel  risers  and  blocked  by  wedges 
abutting  on  the  surface  of  the  bridging  plate,  as  de- 
scribed  in  the  Italian  patent  application  No.  82008  A/89, 
filed  on  November  13,  1989. 

All  these  known  systems  require  an  inventory  of  co- 
ordinated  components  predefined  mechanical  and  ge- 
ometrical  characteristics  in  orderto  provide  an  operative 
clamping  system.  The  cost  of  these  inventories  of  "co- 
ordinated"  parts  (risers,  plates,  blades,  wedges)  is  rath- 
er  burdensome,  the  risers  constituting  an  important  item 
of  cost. 

Moreover,  the  erection  of  curved  formworks  for  con- 
creting  work,  as  needed  for  example  to  build  supporting 
walls  of  curved  access  ramps  to  underground  garages, 
of  gardens,  etc.,  may  be  laborious  and  costly  with  the 
presently  known  clamping  systems. 

Indeed,  curved  formworks  are  almost  impossible  to 
build  by  using  standard  lining  panels  and  usually  the  re- 
quired  curved  linings  of  the  molds  are  realized  with 
bendable  timber  planks. 

By  itself,  this  requisite  makes  most  of  the  known 

clamping  systems  practically  unusable  because  they 
are  hardly  adaptable  to  clamp  nonstandardized  plank- 
ing  or  boards. 

Other  clamping  devices,  when  used  to  erect  curved 
5  formworks  made  of  timber  planks,  require  a  large 

number  of  densely  arranged  links  and  because  of  the 
curved  profile  of  the  lining  to  be  held  in  place  the  link 
and  the  supporting  hardware  tend  to  incise  and  badly 
mark  the  forcibly  bent  wooden  planks. 

10  Altogether,  it  may  be  said  that  with  the  known 
clamping  devices  erecting  curved  formworks  is  a  rather 
costly  and  time  consuming  job. 

It  has  now  been  found,  and  is  the  object  of  the 
present  invention,  an  improved  clamping  system  and 

is  relative  linking  devices  that  are  outstandingly  effective 
also  for  erecting  curved  formworks  for  concreting. 

The  clamping  system  of  the  invention  is  character- 
ized  by  employing  special  reaction  plates  having  a  gen- 
erally  undulated  or  multi-channelled  shape,  capable  of 

20  establishing  abutment  with  the  external  face  of  the  lining 
over  at  least  two  and  eventually  over  three  flat  surfaces 
spaced  from  each  other  therecf,  which  directly  bear 
against  the  external  outside  surface  of  the  lining  planks 
or  beards.  Eventually  all  three  spaced  abutment  surfac- 

es  es  of  the  reaction  plates  may  bear  on  the  lining  bent 
along  a  circumference  tangent  to  the  three  spaced  sur- 
faces. 

Each  reaction  plate  can  be  fabricated  by  stamping 
from  a  steel  sheet  and  the  stamping  mold  defines  at 

30  least  two  parallel  channels  in  the  plate.  The  pair  of  par- 
allel  channels  accommodate  a  pair  of  parallel  risers  of 
the  clamping  system. 

Each  reaction  plate  of  the  clamping  system  of  the 
invention  presents  a  first  abutment  surface  (with  the  ex- 

35  terior  of  the  lining  of  the  formwork)  defined  between  the 
two  parallel  channels  of  the  stamped  plate,  while  a  sec- 
ond  and  a  third  abutment  surfaces  are  provided  by  the 
"cantilevered"  portions  of  the  reaction  plate  that  extend 
sideways  of  the  two  parallel  channels  thereof. 

40  An  important  aspect  of  the  reaction  plates  of  the 
clamping  system  of  the  present  invention  is  that  the  sec- 
ond  and  third  abutment  surfaces  are  coplanar  to  each 
other,  but  not  necessarily  coplanar  to  the  central  abut- 
ment  surface  defined  between  the  two  parallel  chan- 

ts  nels. 
The  plates  may  indeed  be  fabricated  in  two  ver- 

sions,  one  with  the  central  abutment  surface  depressed 
in  respect  to  the  plane  of  the  two  lateral  abutment  sur- 
faces  and  the  other  with  the  central  surface  raised  in 

so  respect  to  the  plane  of  the  two  lateral  abutment  surfac- 
es. 

The  plates  fabricated  according  to  the  first  version 
are  for  general  use  and  they  are  most  preferably  used 
to  react  against  the  "outer  lining  of  a  curved  formwork 

55  while  the  plates  fabricated  according  to  the  second  ver- 
sion,  are  preferably  used  to  react  against  the  "inner"  lin- 
ing  of  a  curved  formwork. 

The  reaction  plates  of  the  clamping  devices  of  the 
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system  of  the  present  invention  have  surfaces  bearing 
against  the  lining  material  of  the  formwork,  that  typically 
may  be  undersized  planking,  standard  boards  or  equiv- 
alent  material,  that  are  substantially  flat  and  free  of 
sharp  edges  that  could  incise  or  damage  the  wooden 
lining  material. 

Moreover,  the  presence  of  at  least  two  parallel 
channels  in  each  plate  makes  them  effectively  usable  in 
association  with  relatively  inexpensive  risers,  typically 
in  the  form  of  art  segments  of  steel  roas  commonly  used 
in  reinforced  concrete  instead  of  specifically  coordinat- 
ed  drawn  steel  channels.  This  because  the  rods,  not- 
withstanding  their  roughness,  are  completely  accom- 
modated  in  the  channels  of  the  linking  plate  thus  pre- 
venting  damages  to  the  wooden  lining  at  the  highly  load- 
ed  linking  points. 

Another  advantage  is  that  the  clamping  system  of 
the  present  invention,  while  using  special  though  rela- 
tively  low  cost  reaction  plates  in  conjunction  with  a  pair 
of  extremely  low  cost  steel  rod  risers,  does  not  require 
expendable  spacer  blades  of  special  shape  and  lengths, 
but  accepts  the  use  of  the  same  expendable  spacer 
blades  that  are  really  available  and  used  in  the  known 
clamping  systems. 

The  blocking  wedges  bear  against  the  outer  face  of 
the  reaction  plate,  through  a  hole  of  which  the  spacer 
blade  passes,  thus  protecting  the  lining  from  damages. 

These  and  other  features  and  advantages  of  the 
clamping  system  of  the  invention  will  become  even  more 
evident  through  the  following  description  of  certain  pre- 
ferred  embodiments  and  by  referring  to  the  attached 
drawings,  wherein: 

Figure  1  is  a  cross  section  that  illustrates  the  clamp- 
ing  system  of  the  invention; 

Figure  2  is  a  perspective  view  of  a  clamping  device 
of  the  invention; 

Figure  3  shows  an  alternative  embodiment  of  the 
reaction  plate  particularly  suited  for  general  use  and 
also  for  the  outer  face  of  a  curved  formwork; 

Figure  4  shows  another  embodiment  of  the  reaction 
plate  specifically  suited  for  the  inner  face  of  a  curved 
formwork. 

With  reference  to  the  figures  showing  preferred  em- 
bodiments  of  the  invention,  a  clamping  system,  particu- 
larly  suitable  for  erecting  curved  formworks,  is  charac- 
terized  in  that  it  uses  pairs  of  undulated  reaction  plates 
1  and  2. 

Each  plate  defines  a  pair  of  parallel  channels,  re- 
spectively  3,  4  and  5,  6,  capable  of  accommodating  co- 
operating  pairs  of  rod-shaped  risers  7,  8  and  9,  10,  re- 
spectively. 

As  shown  in  this  figure,  though  being  obviously  pos- 
sible  to  use  a  drawn  steel  bar  having  a  rectangular 

cross-section  or  an  equivalent  tubular  or  channel- 
shaped  drawn  steel  more  conveniently,  the  clamping 
system  of  the  present  invention  may  readily  accept  the 
use  of  common  and  relatively  cheap  reinforced  concrete 

5  rods  as  risers. 
Each  plate  presents  three  flat  surfaces  that  may  all 

lean  against  the  lining  material:  a  first  central  surface  11 
and  12,  and  two  lateral  surfaces,  13,  14  and  15,  16,  re- 
spectively,  of  "cantilevered"  side  portions  of  the  reaction 

10  plate. 
Preferably,  the  edges  of  the  plates  are  slightly 

curved  in  order  to  eliminate  sharp  edges  coplanar  to  the 
abutment  plane  which  might  incise  the  lining  plankings 
or  boards. 

is  As  observed  in  the  figures,  the  central  abutment 
surface,  11  and  12,  of  the  two  opposed  reaction  plates 
1  and  2  lean  against  the  outer  surface  of  the  linings  A 
and  B.  This  permits  the  use  of  expendable  spacer 
blades  17  of  standard  configuration  and  length  as  well 

20  as  of  the  commonly  used  blocking  wedges  18  and  19 
that  can  be  inserted  in  the  end  slot  of  the  spacer  blade 
17,  which  passes  through  a  slot  or,  more  preferably  ac- 
cording  to  a  ncntrivial  aspect  of  the  present  invention,  a 
circular  hole  20  of  a  diameter  sufficient  to  let  the  spacer 

25  blade  pass  through  the  central  abutment  surface  11  and 
12  of  the  reaction  plates. 

A  circular  hole  (as  opposed  to  a  slot)  permits  any 
mutual  orientation  of  the  spacer  blade  (which  must  pass 
through  two  abutted  timber  planks  or  panels  of  the  lin- 

30  ing)  and  the  risers  (and  consequently  the  reaction  place 
coupled  thereon).  This  is  important  because  in  fabricat- 
ing  curved  molds  often  such  a  mutual  orientation  is  not 
orthogonal. 

Moreover,  the  generation,  upon  the  stamping  of  the 
35  reaction  plate  of  a  raised  collar  21  around  the  central 

hole  20  for  the  passage  of  the  linking  blade,  by  appro- 
priately  configuring  the  stamping  die,  provides  for  a 
more  effective  action  of  the  blocking  wedges.  In  fact  the 
raised  collar  21  provides  a  raised  reaction  surface  abut- 

40  ting  against  the  edge  of  the  wedge  (18,  19).  The  raised 
collar  21  prevents  accidental  indentations  of  the  rim  of 
the  hole  20  from  cutting  the  lining.  Moreover,  the  raised 
collar  21  provides  a  certain  degree  of  elasticity  that 
helps  mounting  and  dismantling  of  the  wedges  18,  19, 

45  besides  spacing  them  from  rubbing  on  the  outer  surface 
of  the  reaction  plate. 

Therefore,  according  to  a  preferred  embodiment,  all 
the  reaction  plates  are  provided  also  with  a  raised  collar 
21  around  the  central  hole  20  of  the  plate  through  which 

so  the  linking  blade  passes. 
As  highlighted  in  Fig.  1  ,  according  to  an  embodi- 

ment  of  the  present  invention,  the  cooperating  plates  1 
and  2  may  be  built  in  different  shapes  from  one  another, 
specifically  for  facilitating  their  coordinated  use  in  erect- 

55  ing  curved  formworks. 
Fig.  3  shows  the  preferred  shape  of  a  plate  1  for 

general  use  and  specifically  suited  to  be  used  on  the 
outer  lining  of  a  curved  formwork.  The  plate  1  has  the 

3 
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central  abutment  surface  1  1  that  is  depressed  in  respect 
to  the  plane  of  abutment  of  the  side  surfaces  1  3  and  1  4. 

Fig.  4  shows  the  preferred  shape  of  a  plate  specif- 
ically  suited  to  be  used  on  the  inner  lining  of  a  curved 
formwork.  The  plate  2  has  the  central  abutment  surface 
12  raised  in  respect  to  the  plane  of  abutment  of  the  lat- 
eral  surfaces  15  and  16  (see  Fig.  2). 

As  shown  in  Figures  3  and  4,  around  the  central 
hole  20  for  the  passage  of  the  linking  blade  1  7,  a  raised 
circular  collar  21  is  preferably  formed  upon  the  stamping 
of  the  plate,  in  order  to  provide  a  raised  circular  surface 
on  which  the  blocking  wedges  (18  and  19  of  Figures  1 
and  2)  abut,  thus  remaining  slightly  spaced  from  the  re- 
maining  outer  surface  of  the  central  portion  of  the  plate. 

In  certain  situations  of  erecting  curved  formworks 
the  reaction  plates  may  have  their  spaced  abutment  sur- 
faces  substantially  tangent  to  the  circumference  of  the 
lining  so  as  to  react  against  the  outside  surface  of  the 
lining  material  with  a  minimum  of  stress  concentration. 

Though  the  reaction  plates  of  the  linking  device  of 
the  system  of  the  invention  have  been  described  in  re- 
lation  to  most  commcn  embodiments,  it  will  be  evident 
to  the  reader  that  the  plates  1  and  2  do  not  necessarily 
need  to  be  generally  rectangular  but  they  may  also  be 
circular  or  of  any  other  shape.  Moreover,  special  plates 
may  become  useful  in  special  situations  such  as  plates 
that  substantially  repeat  the  essential  features  in  two  dif- 
ferent  directions,  that  is  provided  with  pairs  of  channels, 
crossing  each  other,  orthogonally  or  in  any  other  mutual 
orientation. 

Claims 

1  .  A  clamping  device  for  erecting  formworks  for  cast- 
ing  concrete  comprising  a  pair  of  reaction  plates 
each  engaging  with  at  least  a  pair  of  risers,  a  linking 
or  spacer  blade  and  a  pair  of  wedges  blocking  the 
spacer  blade  on  the  outer  face  of  the  respective  re- 
action  plate,  characterized  in  that 

each  of  said  reaction  plates  has  an  undulated 
shape  defining  a  pair  of  parallel  channels  accom- 
modating  said  risers  and  three  distinct  flat  surfaces 
on  which  the  outer  face  of  a  lining  material  of  said 
formwork  may  abut. 

2.  The  clamping  device  according  to  claim  1  ,  charac- 
terized  in  that  a  first  central  flat  surface  is  defined 
between  said  parallel  channels  and  a  second  and 
a  third  abutment  surfaces  extend  respectively 
alongside  of  one  and  of  the  other  of  said  two  chan- 
nels. 

3.  The  clamping  according  to  claim  2,  characterized  in 
that  the  edge  of  said  portions  of  the  plate  providing 
said  second  and  third  surfaces  is  bent  away  from 
the  abutment  plane. 

4.  The  clamping  device  according  to  claim  1  ,  charac- 
terized  in  that  said  central  surface  is  depressed  in 
respect  to  the  plane  of  abutment  of  said  two  lateral 
surfaces. 

5 
5.  The  clamping  device  according  to  claim  1  ,  charac- 

terized  in  that  said  central  surface  is  raised  in  re- 
spect  to  the  plane  of  abutment  of  said  two  lateral 
surfaces. 

10 
6.  The  clamping  device  according  to  claim  1  ,  charac- 

terized  in  that  each  plate  is  provided  with  a  circular 
hole  through  said  central  surface  of  a  diameter  suf- 
ficient  for  the  passage  of  said  spacer  blade. 

15 
7.  The  clamping  device  according  to  anyone  of  the 

preceding  claims,  characterized  in  that  around  said 
circular  hole  is  present  a  collar  providing  a  surface 
raised  in  respect  to  the  plane  of  the  outer  face  of 

20  the  central  portion  of  the  reaction  plate  onto  which 
said  blocking  wedge  abuts. 

8.  The  clamping  device  according  to  anyone  of  the 
preceding  claims  characterized  in  that  said  reaction 

25  plates  are  die-stamped  steel  plates. 
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