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Description 

This  application  relates  to  a  triangular,  support- 
ing  modular  structure  for  constructing  trellis  geo- 
detic  vaults;  be  they  cloister  vaults;  barrel  vaults  or 
spherical  domes.  There  are  many  well  known  sys- 
tems  for  constricting  vault  roofing  but  all,  to  a 
lesser  or  greater  extent  have  the  same  problem  of 
difficult  assembly;  often  requiring  costly  scaffolds 
and  reinforcements. 

US  Patent  4009543  describes  a  geodetic  vault 
made  by  joining  a  large  and  a  small  triangular 
frame  together,  and  having  the  features  of  the 
preamble  of  claim  1  or  3. 

The  three  tubular  bars  of  each  frame  have  a 
flange  and  are  connected  by  means  of  three  "V" 
shaped  couplings  which  make  up  the  three  vertices 
of  the  triangle. 

Adjacent  triangles  are  connected  by  means  of 
bolts  which  fix  the  adjacent  flanges  of  the  adjacent 
bars. 

Each  side  of  the  reticule  of  the  geodetic  vault 
consequently  consists  of  a  pair  of  adjacent,  bolted 
tubular  bars  belonging  to  two  different  adjacent 
triangles. 

The  object  of  the  US-A-4009543  disclosure 
was  to  design  a  triangular  modular  frame  which 
could  be  connected  to  the  adjacent  frames  at  their 
vertices  and  not  at  the  bars,  for  constricting  geo- 
detic  vaults. 

The  object  of  the  present  invention  is  to  design 
a  new  modular  supporting  structure  for  vault  con- 
structions  being  simple  and  inexpensive  to  con- 
struct,  fast  to  assemble,  easy  to  transport  thanks  to 
reduced  sizes  and  weight,  and  being  versatile,  i.e. 
easy  to  adapt  to  the  most  varied  requirements  with 
the  possibility  of  easily  extending  or  reducing  the 
same  in  the  future. 

The  object  of  the  invention  is  accomplished  by 
the  features  of  the  characterising  portions  of  claims 
1  and  3. 

In  a  preferred  embodiment  of  the  invention  the 
above  joint  elements  consist  of  thick  box  shaped 
sheet  plate  sleeves  whose  cross  section  has  a  "U" 
profile.  The  base  of  this  "U"  shape  forms,  which 
the  two  parallel  and  opposite  sides,  an  angle  equal 
to  the  half  of  the  "alpha"  angle  corresponding  to 
the  angle  at  the  centre  of  each  circular  section  in 
which  the  geometric  circle  of  the  roofing  vault  is 
subdivided  for  the  construction  of  trellis  vaults. 

Two  half-sleeves  as  above  are  fitted  at  the  two 
base  vertices  of  the  modular  structure,  the  length 
of  these  being  equal  to  half  of  the  top  sleeve  which 
is  obviously  upside  down  with  respect  to  the  base 
half-sleeves,  so  that  the  ends  of  the  two  slanted 
bars  can  be  filled  and  bolted  into  the  parallel  and 
opposite  sides  of  the  two  sleeve  and  of  the  base 
half-sleeves,  at  the  top  and  at  the  bottom  respec- 

tively. 
A  shelf  is  welded  under  the  central  side  of  the 

base  half-sleeves,  the  same  being  turned  towards 
the  inside  of  the  triangular  frame  and  ending  with  a 

5  transverse  tubular  spacer  which  perfectly  fits  into 
the  horizontal  tubular  bar  of  the  modular  structure 
in  question.  At  the  two  ends  of  this  bar  there  is  a 
hole  for  the  bolt  which  passes  the  above  tubular 
spacer  to  fix  both  half-sleeves  to  the  base  bar. 

io  At  each  node  of  the  treilliswork  formed  by 
several  modular  structures  according  to  the  inven- 
tion,  and  composed  of  top  and  base  joint  elements 
constructed  according  to  the  preferred  embodiment 
as  described  above,  two  base  half-sleeves  being 

75  part  of  two  adjacent  modules,  are  positioned  pre- 
cisely  over  a  top  sleeve  being  part  of  a  third 
module  under  the  above  adjacent  modules. 

At  each  node,  each  sleeve  is  fixed  firmly  to  the 
two  overlying  half-sleeves  by  means  of  a  pair  of 

20  bolts  which  pass  the  matching  and  superimposed 
bases  of  the  sleeve  and  half-sleeve. 

According  to  another  preferred  embodiment  of 
the  top  and  base  elements  joining  the  bars  of  the 
modular  structures,  the  same  consist  of  a  pair  of 

25  gusset  plates  in  which  the  ends  of  the  bars  are 
inserted  and  bolted. 

The  sizes  and  shape  of  the  top  pair  of  gusset 
plates,  in  which  the  two  slanted  bars  of  the  triangu- 
lar  frame  join,  are  obtained  by  positioning  the  two 

30  base  pairs  of  half-gussets  next  to  each  other.  The 
bottom  edges  of  the  half-gussets  are  bent  around  a 
horizontal  axis  to  form  an  "alpha"  angle  equal  to 
the  angle  at  the  centre  of  each  circular  section  in 
which  the  geometric  circle  of  the  vault  is  divided 

35  for  the  construction  of  trellis  "vaults". 
The  two  top  gusset  plates  are  characterized  by 

a  double  90°  horizontal  bend  of  their  upper  edges, 
which  are  consequently  parallel  but  closer  with 
respect  to  their  lower  edges,  so  that  at  each  node 

40  of  the  trelliswork  realized  using  several  modular 
structures  as  described  above,  a  male  and  female 
type  coupling  occurs  in  such  a  way  that  the  upper 
edges  of  each  pair  of  top  gusset  plates  exactly  fits 
into  the  bent  lower  edges  of  two  pairs  of  base  half- 

45  gusset  plates  being  part  of  two  adjacent  modules. 
In  this  case  the  final  fixing  between  the  top  and 

base  joint  elements  can  be  made  by  means  of  a 
pair  of  bolts  passed  through  the  upper  edges 
drawn  closer  together,  of  a  pair  of  top  gusset  plates 

50  and  through  the  bent  lower  edges  of  two  pairs  of 
base  half-gusset  plates. 

For  major  clarity  the  description  of  the  inven- 
tion  continues  with  reference  to  the  enclosed  draw- 
ing  tables  used  descriptively  rather  than  in  a  limit- 

55  ing  sense,  in  which: 
-  fig.  1  illustrates  the  modular  structure  accord- 

ing  to  the  invention,  with  joint  elements  con- 
structed  with  sleeves  and  half-sleeves  made 
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of  "U"  box  shaped  sheet  plate; 
-  fig.  2  illustrates  a  node  of  a  trelliswork  re- 

alized  using  several  modular  structures  in  the 
version  illustrated  in  fig.  1; 

-  fig.  3  is  the  section  of  fig.  2  with  the  plane  Ill- 
Ill  of  fig.  2; 

-  fig.  4  illustrates  the  modular  structure  accord- 
ing  to  the  invention  with  top  and  base  joint 
elements  constructed  with  a  pair  of  gusset 
plates  and  a  pair  of  half-gusset  plates,  being 
suitably  shaped  and  die-bent; 

-  fig.  5  illustrates  a  node  of  a  trelliswork  re- 
alized  using  several  modular  structures  in  the 
version  illustrated  in  fig.  4; 

-  fig.  6  is  the  section  of  fig.  5  with  the  plane  VI- 
VI  of  fig.  5; 

-  fig.  7  is  a  schematic  representation  of  the 
break  down  of  the  geometric  arch  of  a  vault 
in  circular  sectors,  with  "alfa"  angle  at  the 
centre,  for  the  construction  of  trellis  vaults; 

-  fig.  8  is  a  schematic  representation  of  a  sec- 
tion  of  trelliswork  constructed  using  several 
modular  structures  according  to  the  invention; 

-  figs.  9  and  10  illustrate  two  ridge  joint  ele- 
ments  constructed  in  the  two  above  versions, 
one  using  "U"  die-bent  sheet  plate  sleeves, 
the  other  using  a  couple  of  gusset  plates 
suitably  shaped  and  die-bent. 

With  reference  to  figures  1  ,  2  and  3,  the  modu- 
lar  supporting  structure  according  to  the  invention 
and  according  to  its  first  preferred  embodiment, 
consists  of  a  frame  having  the  shape  of  an 
isosceles  triangle,  formed  by  a  tubular  base  bar  (1) 
and  by  two  slanted  tubular  bars  (2)  with  holes  (1a) 
and  (2a)  at  their  ends. 

The  two  slanted  bars  (2)  are  connected  by 
means  of  a  joint  sleeve  (3),  made  of  a  "U"  box 
metal  element  positioned  upside  dawn,  into  whose 
opposite  sides  the  ends  of  the  converging  bars  (2) 
are  fitted;  the  converging  bars  (2)  are  fixed  to  the 
top  sleeve  (3)  by  means  of  bolts,  which  are  not 
illustrated  in  the  enclosed  drawings,  and  which 
pass  through  holes  (3a)  made  for  this  purpose  on 
the  sleeve  (3)  and  through  the  holes  (2a)  of  the 
bars  (2),  where  an  internal  tubular  spacer  (2b)  is 
welded  as  illustrated  in  section  A-A  of  fig.  1. 

Connection  between  the  slanted  bars  and  the 
horizontal  base  bar  (1)  is  by  means  of  two  half- 
sleeves  (4)  each  consisting  of  a  metal  box  element 
having  the  same  shape,  but  turned  upside  dawn 
with  respect  to  that  of  the  sleeve  (3),  having  half 
the  length  of  the  latter. 

The  end  of  each  bar  (2)  is  fitted  into  the 
opposite  sides  of  the  box  shaped  element  (4) 
where  it  is  fixed  firmly  by  means  of  bolts  which 
pass  through  a  hole  (4a)  made  on  the  half-sleeves 
(4)  and  through  the  bushing  (2b),  welded  in  the  bar 
(2)  at  the  height  of  the  above  end  holes  (2a). 

Connection  between  the  bar  (1)  and  the  two 
side  half-sleeves  (4)  is  by  means  of  a  shelf  (4b) 
welded  on  each  half-sleeve  (4)  and  ending  with  a 
transverse  tubular  spacer  (4c)  which  perfectly  fits 

5  into  the  bar  (1)  to  allow  the  passage  of  the  bolt 
which  is  fitted  into  the  holes  (1a)  of  the  bar  (1)  so 
as  to  fix  the  latter  to  each  half-sleeve  (4). 

With  reference  to  figs.  3  and  7  attention  is 
drawn  to  the  fact  that  the  base  of  the  box  elements 

io  (3)  and  (4)  is  slanted  with  respect  to  the  horizontal 
direction  of  an  angle  equal  to  half  the  "alpha" 
angle  at  the  centre  of  each  circular  section  in  which 
the  geometric  circle  of  the  vault  is  divided,  so  that 
by  positioning  several  modules  on  top  of  one  an- 

15  other,  the  same  are  on  differently  slanted  planes 
whose  track  forms  a  broken  line  coinciding  with  the 
spans  of  the  circular  sections  in  which  the  vault 
geometric  circle  is  divided,  as  illustrated  for  pur- 
poses  of  clarification  in  fig.  7. 

20  With  reference  to  fig.  2,  attention  is  drawn  to 
the  fact  that  the  holes  (3a)  and  (4a)  of  the  base 
half-sleeves  (3)  and  of  the  top  sleeve  (4)  respec- 
tively  are  positioned  so  that  by  placing  two  half- 
sleeves  (3)  on  top  of  a  sleeve  (4)  the  axes  of  the 

25  bars  (2)  cross  at  point  N,  through  which  the  axis  of 
the  horizontal  bars  (1)  also  passes,  forming  the 
node,  in  which  the  longitudinal  axes  of  the  trel- 
liswork  bars,  converge. 

With  reference  to  figures  4,  5  and  6,  it  can  be 
30  noted  how,  according  to  a  second  preferred  em- 

bodiment  of  the  top  and  base  elements  joining  the 
bars  of  the  modular  structure,  these  joint  elements 
consist  of  pairs  of  gusset  plates  having  suitable 
shape  and  sizes,  in  which  the  ends  of  the  bars  are 

35  bolted. 
In  particular,  the  pair  of  top  gusset  plates  (30) 

in  which  the  slanted  bars  (2)  converge,  is  formed 
by  two  identical,  adjacent  metal  plates,  each  of 
which  has  two  holes  (30a)  through  which  two  bolts 

40  -  not  illustrated  in  the  drawing  -  pass  and  fix  the 
two  slanted  bars  (2)  inside  the  pair  of  gusset  plates 
(30)  respectively. 

The  latter  pair  of  top  gusset  plates  are  char- 
acterized  in  that  they  have  a  double  bend  of  90° 

45  along  the  upper  edges  of  each  plate  between 
which  there  is  a  space  less  than  the  existing  space 
between  the  lower  edges  of  these  plates  in  which 
the  ends  of  the  slanted  bars  (2)  are  fitted  and 
bolted. 

50  Each  base  element  joining  the  slanted  bars  (2) 
and  the  horizontal  bar  (1)  consists  of  a  pair  of  half- 
gusset  plates  (40)  composed  of  two  identical  adja- 
cent  metal  plates,  whose  shape  and  sizes  are  half 
that  of  the  plates  forming  the  pair  of  top  gusset 

55  plates  (30). 
There  is  a  hole  (40a)  on  the  pair  of  base  half- 

gusset  plates  (40)  for  the  bolt  -  not  illustrated  in  the 
drawing  -  which  fixes  the  slanted  bar  (2)  inside  the 

3 
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pair  of  half-gusset  plates  (40). 
There  is  also  a  hole  (40b)  on  the  pair  of  half- 

gusset  plates  (40)  for  the  bolt  which  fixes  the  end 
of  the  horizontal  bar  (1)  in  the  pair  of  base  half- 
gusset  plates  (40). 

With  reference  to  fig.  6  attention  is  drawn  to 
the  fact  that  the  lower  edges  of  this  pair  of  base 
half-gusset  plates  (40)  are  bent  around  a  horizontal 
axis  by  an  "alpha"  angle  equal  to  the  angle  at  the 
centre  of  each  circular  section  in  which  the  geo- 
metric  circle  of  the  vault  is  divided  (see  fig.  7)  for 
the  construction  of  the  trellis  vault. 

The  distance  between  the  two  plates  forming 
the  pair  of  base  half-gusset  plates  (40)  is  such  that 
the  edges  drawn  closer  together,  of  the  pair  of  top 
gusset  plates  (30)  can  fit  perfectly  into  the  lower 
bent  edges  of  said  pair  of  base  half-gusset  plates 
(40)  where  these  edges  drawn  closer  together  can 
be  fixed  firmly  by  means  of  a  bolt  passing  through 
holes  (40c)  and  (30c)  on  the  edges  drawn  closer 
together  of  the  base  half-gusset  plates  (40)  and  on 
the  lower  bent  edges  of  the  top  gusset  plates  (30) 
respectively. 

With  reference  to  fig.  9  attention  is  drawn  to 
the  fact  that  if  the  top  sleeve  is  a  ridge  sleeve,  i.e. 
a  part  of  the  module  with  which  the  trellis  structure 
ends  at  the  top,  it  has  two  side  shelves  (3b)  termi- 
nating  with  a  transverse  spacer  (3c)  for  connecting 
the  horizontal  bars  (10)  which  join  the  top  vertices 
of  the  adjacent  modules  with  which  the  trellis  struc- 
ture  ends  at  the  top,  as  shown  in  fig  8. 

With  reference  to  fig.  10  attention  is  drawn  to 
the  fact  that  if  the  top  gusset  plate  is  a  ridge 
gusset  plate,  it  has  two  holes  (30b)  for  the  bolts 
connecting  the  horizontal  bars  (10)  which  join  the 
top  vertices  of  the  adjacent  modules  with  which  the 
trellis  structure  ends  at  the  top;  in  this  case  there  is 
no  double  90°  bend  of  the  upper  edges  of  the 
gusset  plates. 

Claims 

1.  A  triangular  modular  supporting  structure  for 
constructing  geodetic  vaults,  consisting  of  a 
frame  in  the  shape  of  an  isosceles  triangle  at 
whose  vertices  three  couplings  are  used  to 
connect  the  three  tubular  bars  characterized  in 
that  at  the  two  base  vertices  the  bars  are 
connected  by  means  of  two  semi-joint  ele- 
ments  whose  length  and  shape  are  half  that  of 
the  top  joint  element  used  at  the  top  vertex  of 
the  triangular  frame;  the  joint  elements  and 
semi-joint  elements  comprise  sleeves  (3)  and 
half-sleeves  (4)  respectively  obtained  by 
means  of  a  "U"  shaped  metal  channel  section 
into  the  ends  of  which  the  converging  equal 
length  tubular  bars  (2)  are  fitted,  being  fixed  to 
the  top  sleeves  (3)  and  to  the  base  half- 

sleeves  (4)  by  means  of  bolts  fitted  into  holes 
(3a)  and  (4a)  in  the  sleeves  (3)  and  the  half- 
sleeves  (4)  and  into  holes  (2a)  at  the  ends  of 
the  bars  (2)  where  an  internal  tubular  spacer 

5  (2b)  is  fitted  to  prevent  deformation  of  the 
tubular  bar  when  the  respective  bolts  are  tight- 
ened;  the  connection  between  the  horizontal 
bar  (1)  and  the  two  lateral  base  half-sleeves 
(4)  is  obtained  by  welding  onto  each  half- 

io  sleeve  (4),  a  flange  (4b)  having  at  one  end  a 
transverse  tubular  spacer  (4c)  which  perfectly 
fits  into  the  bar  (1)  and  allows  passage  of  the 
bolt  which  is  fitted  into  the  holes  (1a)  in  the  bar 
(1)  through  the  tubular  spacer  so  as  to  fix  the 

is  base  tubular  bar  to  each  half-sleeve  (4). 

2.  A  triangular,  modular  supporting  structure  for 
constructing  geodetic  vaults  according  to  the 
previous  claim  characterized  in  that  the  base 

20  of  the  box  elements  (3)  and  (4)  is  slanted  with 
respect  to  the  horizontal  direction  of  an  angle 
equal  to  half  of  the  "alpha"  angle  at  the  centre 
of  each  circular  section  in  which  the  geometric 
circle  of  the  vault  is  subdivided. 

25 
3.  A  triangular  modular  supporting  structure  for 

constructing  geodetic  vaults,  consisting  of  a 
frame  in  the  shape  of  an  isosceles  triangle  at 
whose  vertices  three  couplings  are  used  to 

30  connect  the  three  bars  characterized  in  that  at 
the  two  base  vertices  the  bars  are  connected 
by  means  of  two  semi-joint  elements  whose 
length  and  shape  are  half  that  of  the  top  joint 
element  used  at  the  top  vertex  of  the  triangular 

35  frame;  the  joint  elements  and  semi-joint  ele- 
ments  consist  respectively  of  pairs  of  gusset 
plates  (30)  or  semi-gusset  plates  (40)  having 
suitable  shape  and  sizes,  between  which  the 
ends  of  the  bars  are  bolted: 

40  -  the  pair  of  top  gusset  plates  (30)  into 
which  the  side  bars  (2)  converge,  con- 
sists  of  two  identical  and  adjacent  metal 
plates  having  a  double  90  °  C  bend  along 
the  upper  edges  of  each  plate,  between 

45  which  there  is  a  space  smaller  than  the 
space  between  the  lower  edges  of  these 
plates,  in  which  holes  are  provided  (30a) 
for  the  bolts  which  fix  the  bars  (2)  in  the 
pair  of  gusset  plates  (30); 

50  -  the  pair  of  base  semi-gussets  (4)  con- 
sists  of  two  identical  and  adjacent  metal 
plates  in  which  two  holes  (40a)  and 
(40b)  respectively  are  provided  through 
which  the  bolt  which  fixes  the  side  bars 

55  (2)  and  the  bolt  which  fixes  the  base  bar 
(1),  pass. 

4 
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4.  A  triangular,  modular  supporting  structure  for 
constructing  geodetic  vaults,  according  to 
claim  3,  characterized  in  that  the  lower  edges 
of  the  pair  of  base  semi-gusset  plates  (40)  are 
bent  around  a  horizontal  axis  of  an  "alpha" 
angle  equal  to  the  angle  at  the  centre  of  each 
circular  section  in  which  the  vault  geometric 
circle  is  subdivided  for  the  construction  of  trel- 
lis  vaults. 

5.  A  triangular,  modular  supporting  structure  for 
constructing  geodetic  vaults  according  to 
claims  3  and  4,  characterized  in  that  the  space 
between  the  two  plates  forming  the  pair  of 
base  gusset  plates  (40)  is  such  that  the  edges 
drawn  closer  together,  of  the  pair  of  top  gusset 
plates  (30)  drawn  closer  together  can  be  ex- 
actly  fitted  into  the  lower  bent  edges  of  said 
pair  of  base  semi-gusset  plates  (40)  where 
these  edges  drawn  closer  together  can  be 
firmly  fixed  by  means  of  a  transverse  bolt,  for 
which  there  are  holes  (40c)  and  (30c)  on  the 
edges  drawn  closer  together,  of  the  base  semi- 
gusset  plates  (40)  and  on  the  lower  bent  edges 
of  the  top  gusset  plates  (30)  respectively. 

6.  A  triangular,  modular  structure  for  constructing 
geodetic  vaults  according  to  claim  1  character- 
ized  in  that,  should  the  top  sleeve  be  a  ridge 
sleeve,  this  will  have  two  side  shelves  (3b) 
ending  with  a  transverse  spacer  (3c)  for  con- 
necting  the  horizontal  bars  (10),  joining  the  top 
vertices  of  the  adjacent  modules,  with  which 
the  trellis  structure  ends  at  the  top. 

7.  A  triangular,  modular  supporting  structure  for 
constructing  geodetic  vaults  according  to  claim 
3,  characterized  in  that,  should  the  gusset 
plate  be  a  ridge  gusset  plate,  it  will  have  two 
holes  (30b)  for  the  bolts  which  connect  the 
horizontal  bars  (10)  joining  the  top  vertices  of 
the  adjacent  modules  with  which  the  trellis 
structure  ends  at  the  top,  in  that  the  double 
90°  bend  is  no  longer  made  along  the  upper 
edges  of  the  gusset  plates. 

Patentanspruche 

1.  Modulare,  dreieckige  Tragstruktur  fur  den  Bau 
von  geodatischen  Gewolben,  bestehend  aus 
einem  Rahmen  in  der  Form  eines  gleichschen- 
kligen  Dreiecks,  an  dessen  Scheiteln  drei  Ge- 
lenke  zur  Verbindung  der  drei  Rohrstangen 
verwendet  werden,  modulare  Struktur,  dadurch 
gekennzeichnet,  dal3  an  den  zwei  Basis-Schei- 
teln  die  Stangen  durch  zwei  Verbindungshalb- 
sockel  verbunden  werden,  dessen  Langen  und 
Formen  gegenuber  dem  Kopfsockel  halbiert 

sind,  der  an  dem  Kopfscheitel  des  dreieckigen 
Rahmens  verwendet  wird;  die  oben  genannten 
Verbindungssockel  und  -halbsockel  besitzen 
jeweils  aus  einem  U-formigen  Metallkasten  ge- 

5  wonnene  Muffen  (3)  und  Halbmuffen  (4),  wo 
die  konvergenten  Rohrstangenenden  gleicher 
Lange  (2)  eingesetzt  werden,  Stangen,  die  an 
der  Kopfmuffe  (3)  und  an  den  Basis-Halbmuf- 
fen  (4)  durch  Bolzen  befestigt  werden,  die 

io  durch  die  zu  diesem  Zweck  an  der  Muffe  (3) 
und  Halbmuffen  (4)  vorgesehenen  Lochern 
(3a)  und  (4a)  eingeschraubt  werden  sowie  in 
die  zu  diesem  Zweck  am  Stangenende  (2) 
vorgesehenen  Locher  (2a),  an  denen  ferner  ein 

is  rohrformiges  internes  Distanzstuck  (2b)  vorge- 
sehen  ist,  das  Verformungen  der  Rohrschiene 
wahrend  des  Anzugs  der  oben  genannten  Be- 
festigungsbolzen  verhindert;  die  Verbindung 
der  horizontalen  Stange  (1)  mit  den  beiden 

20  seitlichen  Basismuffen  (4)  erfolgt  durch  Auf- 
schweiBen  einer  Platte  (4b)  auf  jede  Halbmuffe 
(4),  die  an  ihrem  einen  Ende  mit  einem  rohr- 
formigen  Quer-Distanzstuck  (4c)  endet,  das 
genau  in  die  Stange  (1)  eingesetzt  ist  und  von 

25  dem  in  die  Locher  (1a)  der  Stange  (1)  und 
durch  das  rohrformige  Distanzstuck  eingesetz- 
ten  Bolzen  durchlaufen  wird,  urn  die  rohrformi- 
ge  Basisstange  an  jeder  Halbmuffe  zu  befesti- 
gen  (4). 

30 
2.  Modulare,  dreieckige  Tragstruktur  fur  den  Bau 

von  geodatischen  Gewolben,  nach  vorgenann- 
tem  Anspruch,  dadurch  gekennzeichnet,  dal3 
die  Basis  des  Kastens  (3)  und  (4)  gegenuber 

35  einer  horizontalen  Richtung  eine  Winkels  ge- 
neigt  ist,  der  der  Halfte  des  Winkels  "Alpha" 
im  Zentrum  eines  jeden  Kreisausschnitts,  in 
den  der  geometrische  Kreis  des  Gewolbes  un- 
terteilt  wird  entspricht. 

40 
3.  Modulare,  dreieckige  Tragstruktur  fur  den  Bau 

von  geodatischen  Gewolben,  bestehend  aus 
einem  Rahmen  in  der  Form  eines  gleichschen- 
kligen  Dreiecks,  an  dessen  Scheiteln  drei  Ge- 

45  lenke  zur  Verbindung  der  drei  Stangen  verwen- 
det  werden,  modulare  Struktur,  dadurch  ge- 
kennzeichnet,  dal3  an  den  zwei  Basis-Scheiteln 
die  Stangen  durch  Verbindungshalbsockel  ver- 
bunden  werden,  deren  Lange  und  Form  ge- 

50  genuber  dem  Kopfsockel  halbiert  sind,  der  an 
dem  Kopfscheitel  des  dreieckigen  Rahmens 
verwendet  wird;  die  vorgenannten 
Verbindungssockel-  und  halbsockel  bestehen 
jeweils  aus  Eckplattenpaare  (30)  oder  Halbeck- 

55  platten  (40)  geeigneter  Form  und  Abmessung, 
in  die  die  Stangenenden  verschraubt  werden: 

-  das  Kopfeckplattenpaar  (30),  in  das  die 
seitlichen  Stangen  (2)  konvergieren,  ist 

5 
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aus  zwei  identischen  und  Seite  an  Seite 
stehenden  Metallplatten  gebildet,  die 
eine  doppelte  90°-Biegung  an  den  obe- 
ren  Randern  einer  jeden  Platte  aufwei- 
sen,  zwischen  denen  eine  Entfernung  be-  5 
steht,  die  kleiner  als  die  zwischen  den 
unteren  Randern  der  genannten  Platten 
ist,  in  die  Locher  (30a)  fur  die  Befesti- 
gungsbolzen  der  Stangen  (2)  in  das  Eck- 
plattenpaar  (30)  vorgesehen  sind;  10 

-  das  Basis-Halbeckplattenpaar  (40)  wird 
aus  zwei  identischen,  Seite  an  Seite  ste- 
henden  Metallplatten  gebildet,  auf  denen 
zwei  Locher  (40a)  und  (40b)  jeweils  fur 
den  Durchgang  des  Bolzens,  der  die  is 
seitliche  Stange  (2)  befestigt  sowie  fur 
den  Bolzen  der  die  Basisstange  (1)  befe- 
stigt,  vorgesehen  sind. 

Modulare,  dreieckige  Tragstruktur  fur  den  Bau  20 
von  geodatischen  Gewolben,  nach  Anspruch  3, 
gekennzeichnet  dadurch,  dal3  die  unteren  Ran- 
der  des  Halbeckplattenpaars  (40)  urn  eine  hori- 
zontals  Achse  eines  Winkels  "Alpha"  gebogen 
sind,  der  ebensogroB  ist  wie  der  Winkel  in  der  25 
Mitte  eines  jeden  Kreisausschnitts,  in  den  der 
geometrische  Kreis  des  Gewolbes  fur  den  Bau 
von  gitterartigen  Gewolbeabdeckungen  unter- 
teilt  ist. 

30 
Modulare,  dreieckige  Tragstruktur  fur  den  Bau 
von  geodatischen  Gewolben,  nach  Anspruch  3 
und  4,  dadurch  gekennzeichnet,  dal3  die  Ent- 
fernung  zwischen  den  zwei  Platten,  die  das 
Basis-Eckplattenpaar  (40)  bilden,  so  bemessen  35 
ist,  dal3  die  angenaherten  Rander  des  Kopfek- 
kenplattenpaars  (30)  genau  bis  zum  Anschlag 
in  die  gebogenen  unteren  Rander  des  genann- 
ten  Basis-Halbeckenplattenpaars  (40)  passen, 
wo  die  genannten  angenaherten  Rander  end-  40 
gultig  mittels  eines  Querbolzens  befestigt  wer- 
den  konnen,  fur  dessen  Durchgang  Locher 
(40c)  und  (30c)  jeweils  auf  den  angenaherten 
Randern  der  Basis-Halbeckplatten  (40)  und  auf 
den  unteren  gebogenen  Randern  der  Kopfeck-  45 
platten  (30)  vorgesehen  sind. 

Modulare,  dreieckige  Tragstruktur  fur  den  Bau 
von  geodatischen  Gewolben,  nach  Anspruch 
(1),  dadurch  gekennzeichnet,  dal3,  falls  die  so 
Kopfmuffe  eine  First-Muffe  ist,  sie  zwei  seitli- 
che  Plattchen  (3b)  aufweist,  die  mit  einem 
Quer-Distanzstuck  (3c)  zur  Verbindung  der  ho- 
rizontalen  Stangen  (10)  enden,  die  die  Kopf- 
scheitel  der  Seite  an  Seite  stehenden  Module,  55 
mit  denen  die  gitterartige  Struktur  oben  endet, 
verbinden. 

7.  Modulare,  dreieckige  Tragstruktur  fur  den  Bau 
von  geodatischen  Gewolben,  nach  Anspruch 
3),  dadurch  gekennzeichnet,  dal3,  falls  die 
Kopfeckplatte  eine  First-Platte  ist,  sie  zwei  Lo- 
cher  (30b)  aufweist,  an  denen  die  Bolzen,  die 
die  horizontalen  Stangen  (10)  verbinden,  ein- 
gesetzt  werden,  Stangen  die  die  Kopfscheitel 
der  Seite  an  Seite  stehenden  Module  verbin- 
den,  mit  denen  oben  die  gitterartige  Struktur 
endet,  da  die  doppelte  90°-Biegung  der  obe- 
ren  Rander  der  Eckplatten  nicht  mehr  vorgese- 
hen  ist. 

Revendications 

1.  Structure  portante  a  modules,  triangulaire,  pour 
la  construction  de  voutes  geodesiques,  qui 
consiste  en  un  chassis  en  forme  de  triangle 
isocele  sur  les  sommets  duquel  on  utilise  trois 
joints  pour  le  raccordement  des  trois  tiges 
tubulaires,  structure  a  modules,  caracterisee 
en  ce  que  sur  les  deux  sommets  de  base  les 
tiges  sont  reliees  au  moyen  de  deux  semi- 
socles  de  jonction  ayant  tant  la  longueur  que 
leur  forme  reduite  de  moitie  par  rapport  au 
socle  de  tete  qui  est  utilise  en  correspondance 
du  sommet  de  tete  du  chassis  triangulaire;  les 
susdits  socles  et  semi-socles  englobent  res- 
pectivement  des  fourreaux  (3)  et  des  semi- 
fourreaux  (4)  realises  en  barre  metallique  pliee 
en  forme  de  "U"  ou  viennent  exactement  s'in- 
serer  les  extremites  des  tiges  tubulaires  ayant 
la  meme  longueur,  convergentes  (2),  lesdites 
tiges  etant  fixees  au  fourreau  de  tete  (3)  et  aux 
semi-fourreaux  de  base  (4)  au  moyen  de  bou- 
lons  enfiles  dans  les  pergages  (3a)  et  (4a) 
prevus  a  cet  effet  sur  le  fourreau  (3)  et  sur  les 
semi-fourreaux  (4)  et  dans  les  pergages  (2a), 
prevus  a  cet  effet  sur  I'extremite  des  tiges  (2) 
en  correspondance  desquels  on  a  aussi  prevu 
une  entretoise  interne  tubulaire  (2b)  apte  a 
empecher  les  deformations  de  la  barre  tubulai- 
re  pendant  le  serrage  des  respectifs  et  susdits 
boulons  de  fixation;  le  raccordement  de  la  tige 
horizontale  (1)  aux  deux  semi-fourreaux  late- 
raux  de  base  (4)  s'effectue  en  soudant  sur 
chaque  semi-fourreau  (4)  un  rebord  (4b)  termi- 
ne,  a  I'une  de  ses  extremites,  au  moyen  d'une 
entretoise  tubulaire  transversale  (4c)  qui  est 
parfaitement  inseree  dans  la  tige  (1)  et  traver- 
see  par  le  boulon  qui  est  enfile  dans  les  perga- 
ges  (1a)  de  la  tige  (1)  et  a  travers  I'entretoise 
tubulaire  pour  fixer  la  tige  tubulaire  de  base 
sur  chaque  fourreau  (4). 

2.  Structure  portante  a  modules,  triangulaire,  pour 
la  construction  de  voutes  geodesiques,  selon 
la  revendication  precedente,  caracterisee  en  ce 
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que  la  base  des  barres  (3)  et  (4)  resulte  incli- 
nee  par  rapport  a  une  direction  horizontale 
avec  un  angle  egal  a  la  moitie  de  Tangle  "alfa" 
au  centre  de  chaque  secteur  circulaire  qui 
divise  le  cercle  geometrique  de  la  voute. 

3.  Structure  portante  a  modules,  triangulaire,  pour 
la  construction  de  voutes  geodesiques,  qui 
consiste  en  un  chassis  en  forme  de  triangle 
isocele  sur  les  sommets  duquel  on  utilise  trois 
joints  pour  le  raccordement  des  trois  tiges, 
structure  a  modules,  caracterisee  en  ce  que 
sur  les  deux  sommets  de  base  les  tiges  sont 
reliees  au  moyen  de  deux  semi-socles  de 
jonction  ayant  tant  la  longueur  que  leur  forme 
reduite  de  moitie  par  rapport  au  socle  de  tete 
qui  est  utilise  en  correspondance  du  sommet 
de  tete  du  chassis  triangulaire;  les  susdits  so- 
cles  et  semi-socles  de  jonction  etant  respecti- 
vement  constitues  d'une  paire  de  plaques  de 
raccordement  (30)  et  de  semi-plaques  de  rac- 
cordement  (40),  de  forme  et  dimensions  ap- 
propriees,  et  sur  lesquelles  sont  boulonnees 
les  extremites  des  tiges. 

-  la  paire  de  plaques  de  raccordement  de 
tete  (30),  vers  lesquelles  convergent  les 
tiges  laterales  (2),  est  formee  de  deux 
plaques  metalliques  identiques  et  juxta- 
posees,  ayant  un  double  pliage  a  90  °  en 
proximite  des  bords  superieurs  de  cha- 
que  plaque  qui  ont  une  distance  mineure 
de  celle  des  bords  inferieurs  des  lesdites 
plaques  et  dans  lesquels  sont  prevus  des 
pergages  (30a)  pour  les  boulons  de  fixa- 
tion  des  tiges  (2)  dans  la  paire  de  pla- 
ques  de  raccordement  (30); 

-  la  paire  de  semi-plaques  de  raccorde- 
ment  de  tete  (40)  est  formee  de  deux 
plaques  metalliques  identiques  et  juxta- 
posees  sur  lesquelles  sont  prevus  res- 
pectivement  deux  pergages  (40a)  et 
(40b)  pour  le  passage  du  boulon  qui  fixe 
la  tige  laterale  (2)  et  pour  le  passage  du 
boulon  qui  fixe  la  tige  de  base  (1); 

4.  Structure  portante  a  modules,  triangulaire,  pour 
la  construction  de  voutes  geodesiques,  selon 
la  revendication  3),  caracterisee  en  ce  que  les 
bords  inferieurs  de  la  paire  de  semi-plaques 
de  raccordement  de  base  (40)  resultent  plies 
autour  d'un  axe  horizontal  d'un  angle  "alfa" 
egal  a  Tangle  qui  se  trouve  au  centre  de 
chaque  secteur  circulaire  dans  lequel  on  divise 
le  cercle  geometrique  de  la  voute  pour  la 
construction  de  couvertures  reticulaires  a  vou- 
te. 

5.  Structure  portante  a  modules,  triangulaire,  pour 
la  construction  de  voutes  geodesiques,  selon 
les  revendications  3)  et  4),  caracterisee  en  ce 
que  la  distance  entre  les  deux  plaques  qui 

5  forment  la  paire  de  semi-plaques  de  raccorde- 
ment  de  base  (40)  est  telle  que  les  bords 
rapproches  de  la  paire  de  plaques  de  raccor- 
dement  de  tete  (30)  peuvent  exactement  s'en- 
filer  jusqu'au  battement  dans  les  bords  infe- 

io  rieurs  plies  de  ladite  paire  de  semi-plaques  de 
raccordement  de  base  (40);  sur  ce  point  lesdits 
bords  rapproches  peuvent  etre  definitivement 
fixes  au  moyen  d'un  boulon  transversal  pour 
lequel  deux  pergages  (40c)  et  (30c)  de  passa- 

15  ge  sont  respectivement  prevus  sur  les  bords 
rapproches  des  semi-plaques  de  raccordement 
de  base  (40)  et  sur  les  bords  inferieurs  plies 
des  plaques  de  raccordement  de  tete  (30). 

20  6.  Structure  portante  a  modules,  triangulaire,  pour 
la  construction  de  voutes  geodesiques,  selon 
la  revendication  1),  caracterisee  en  ce  que,  si 
le  fourreau  de  tete  est  un  fourreau  de  crete,  il 
presente  deux  rebords  (3b)  lateraux  termines 

25  par  une  entretoise  transversale  (3c)  pour  le 
raccordement  des  tiges  horizontales  (10)  qui 
unissent  les  sommets  de  tete  des  modules 
juxtaposes  qui  terminent  superieurement  la 
structure  reticulaire. 

30 
7.  Structure  portante  a  modules,  triangulaire,  pour 

la  construction  de  voutes  geodesiques,  selon 
la  revendication  3),  caracterisee  en  ce  que,  si 
la  plaque  de  raccordement  de  tete  est  une 

35  plaque  de  raccordement  de  crete,  elle  presen- 
te  deux  pergages  (30b)  en  correspondance 
desquels  enfiler  les  boulons  qui  relient  les  ti- 
ges  horizontales  (10)  qui  unissent  les  sommets 
de  tete  des  modules  juxtaposes  qui  terminent 

40  superieurement  la  structure  reticulaire  vu  que 
le  double  pliage  de  90°  des  bords  superieurs 
des  plaques  de  raccordement  n'est  plus  prevu. 

45 

50 
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