
J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  2 8 2   1 2 6  

A 2  

©  Publication  number: 

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  int.  Cl.":  E04H  7/30  ,  E04H  7 / 0 6  ©  Application  number:  88200378.3 

©  Date  of  filing:  29.02.88 

©  Priority:  09.03.87  NL  8700554 

©  Date  of  publication  of  application: 
14.09.88  Bulletin  88/37 

©  Designated  Contracting  States: 
AT  BE  CH  DE  ES  FR  GB  IT  Li  NL  SE 

©  Applicant:  OOSTWOUDER  SILO-SERVICE 
Industrieterrein  "Kruiswfjk"  3 
NL-1761  AR  Anna  Paulowna(NL) 

©  Inventor:  Oostwouder,  Arie 
Industrieterrein  "Kruiswijk"  3 
NL-1761  AR  Anna  Paulowna(NL) 

©  Representative:  de  Vries,  Johannes  Hendrik 
Fokke  et  al 
Octrooibureau  Los  en  Stigter  B.V.  P.O.  Box 
20052 
NL-1000  HB  Amsterdam(NL) 

©  Method  for  constructing  a  cylindric  metal  building  construction  as  well  as  apparatus  for  carrying 
out  said  method. 

©  A  method  and  an  apparatus  are  provided  for 
constructing  a  cylindric  metal  building  construction, 
in  which  the  building  construction  is  supported  by  a 
number  of  guidings  (5  -  12),  such,  that  always  a 
appropriate  support  is  obtained  without  the  need  for 
additional  lifting  devices.  According  to  the  invention 
the  guidings  (5  -  12)  are  each  separately  or  together 
movable  upwards  and  downwards. 
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Method  for  constructing  a  cylindric  metal  building  construction  as  well  as  apparatus  for  carrying  out 
said  method 

constructed  ring  is  very  difficult.  The  reasons  for 
this  have  to  be  sought  in  the  low  dimensional 
stability  of  the  already  constructed  building  con- 
struction  section,  the  rather  high  mass  thereof  and 

s  the  wind  sensibility  that  can  be  very  important  at  a 
building  site. 

It  is  an  object  of  the  invention  to  provide  a 
method  for  constructing  a  cylindric  metal  building 
construction  not  having  the  mentioned  disadvan- 

w  tages. 
Therefore  the  method  according  to  the  inven- 

tion  is  characterized  in  that  lifting  the  building  con- 
struction  already  constructed  is  carried  out  by  syn- 
chronously  moving  the  guidings  upwards,  said 

75  guidings  comprising  supports  engaging  the  lower 
edge  of  this  building  construction  section,  whereas 
always  that  guiding  that  in  the  circumferential  di- 
rection  of  the  building  construction  section  is  posi- 
tioned  ahead  of  the  supplied  metal  band  is  moved 

20  downwards  so  far  shortly  before  the  beginning  of 
the  metal  band  reaches  said  guiding,  that  the  metal 
band  is  moved  over  said  guiding  and  that  the  lower 
edge  of  the  metal  band  is  supported  by  said  guid- 
ing. 

25  In  constrast  with  the  known  method  an  already 
constructed  building  construction  section  is  no 
longer  lifted  entirely  above  a  new  ring  to  be  con- 
structed,  but  this  already  constructed  building  con- 
struction  section  initially  rests  totally  on  the  guid- 

30  ings.  During  the  progression  of  the  production  of  a 
new  ring  the  support  of  this  already  constructed 
building  construction  section  is  progressively  taken 
over  by  the  ring  section  positioned  therebelow,  said 
ring  section  being  supported  by  the  lowered  guid- 

35  jngs.  Like  this  at  each  moment  a  safe  and  reliable 
support  of  the  already  constructed  building  con- 
struction  section  is  provided  wherein  too  a  good 
positioning  of  this  building  construction  section  rel- 
ative  to  the  supplied  metal  band  for  shaping  a  new 

40  ring  is  accomplished. 
In  a  preferred  embodiment  of  the  method  ac- 

cording  to  the  invention  after  completing  the  last, 
lowermost  ring  and  connecting  it  to  the  already 
constructed  building  construction  section,  the  build- 

45  ing  construction  is  lowered  by  synchronously 
lowering  all  guidings  and  is  positioned  onto  support 
blocks  whereafter  the  guidings  are  removed  from 
under  the  lower  edge  of  the  lowermosts  ring  and 
wherein  the  building  construction  is  slightly  lifted 

so  by  means  of  auxiliary  means  for  removing  the 
support  blocks  and  wherein  finally  the  building  con- 
struction  is  lowered  onto  the  ground. 

Like  this  also  during  the  last  phase  of  the 
construction  of  the  building  construction,  namely 

The  invention  relates  to  a  method  for  construct- 
ing  a  cylindric  metal  building  construction  by  posi- 
tioning  successive  rings  one  on  top  of  the  other 
and  interconnecting  said  rings,  said  method  com- 
prising  the  steps  of: 
-  in  a  vertical  position  supplying  the  material  for 
constructing  the  rings,  such  as  metal  band  or  metal 
plates  to  be  assembled  to  a  metal  band,  and  shap- 
ing  the  material  into  the  desired  shape  with  a 
shaping  device, 
-  shaping  the  supplied  material  into  a  ring  by 
means  of  appropriate  guidings, 
-  cutting  the  metal  band  or  the  metal  plates  assem- 
bled  to  a  metal  band  to  a  length  corresponding  to 
the  circumference  of  the  corresponding  ring  to  be 
shaped, 
-  connecting  the  upper  edge  of  the  metal  band  to 
the  lower  edge  of  an  already  constructed  building 
construction  section  and  interconnecting  the  begin- 
ning  and  the  end  of  the  cut-off  metal  band  section, 
-  entirely  lifting,  the  building  construction  section 
constructed  like  this  and  supplying  further  rings 
underneath  until  the  building  construction  has 
reached  the  desired  height,  and 
-  finally  placing  the  building  construction  onto  the 
ground. 

In  a  known  method  of  this  type  the  supplied 
metal  band  is  continuously  applied  to  a  carrousel 
comprising  a  rotating  platform  of  which  the  rotation 
velocity  corresponds  with  the  supply  velocity  of  the 
band.  When  the  length  of  a  metal  band  section  is 
obtained  corresponding  with  the  circumference  of  a 
ring  the  metal  band  is  cut  loose  whereafter  winding 
it  onto  the  carrousel  is  completed.  Next  the  build- 
ing  construction  section  that  already  has  been  con- 
structed  earlier  is  positioned  on  top  of  the  ring  just 
constructed  and  is  connected  thereto. 

This  known  method  has  a  number  of  disadvan- 
tages.  The  applied  carrousel  for  winding  the  sup- 
plied  metal  band  for  obtaining  a  ring  in  principle 
can  be  used  only  for  a  limited  number  of  diameters 
of  cilindric  building  constructions  to  be  constructed. 
If  building  constructions  have  to  be  constructed  of 
which  the  diameter  largely  differs  from  the  diam- 
eter  of  the  carrousel  a  completely  new  carrousel 
has  to  be  applied.  Also  the  application  of  thicker 
materials  offers  problems  in  correctly  shaping  the 
material.  As  a  further  disadvantage  of  this  method 
it  can  be  mentioned  that  positioning  the  already 
constructed  building  construction  section  on  top  of 
the  upper  edge  of  an  already  constructed  ring  calls 
for  a  separate  lifting  device,  whereas  precise  posi- 
tioning  the  already  constructed  building  construc- 
tion  section  on  top  of  the  upper  edge  of  the  already 
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positioning  it  onto  the  ground,  no  additional  hoist- 
ing  unit  or  the  like  is  necessary.  The  guidings  that 
initially  are  positioned  underneath  the  lower  edge 
of  the  lowermost  ring,  can,  if  the  building  construc- 
tion  rests  on  the  support  blocks,  be  removed  in  an 
easy  way,  whereafter  the  building  construction  is 
finally  positioned  onto  the  ground  by  means  of  the 
auxiliary  means. 

The  invention  further  relates  to  an  apparatus  for 
carrying  out  the  method  according  to  the  invention. 
This  apparatus  is  characterized  in  that  it  comprises 
a  number  of  lifting  units  each  having  a  guiding  that 
can  be  moved  upwards  and  downwards  and 
wherein  the  lifting  units  are  positioned  such  that  the 
location  of  their  guidings  corresponds  with  the  di- 
ameter  of  the  building  construction  to  be  con- 
structed.  By  the  presence  of  a  number  of  lifting 
units  the  apparatus  according  to  the  invention  is 
very  versatile,  for  the  location  of  the  liftings  units 
always  can  be  chosen  corresponding  with  the  di- 
ameter  of  the  building  construction  to  be  con- 
structed.  Therefore  the  same  apparatus  can  be 
used  for  constructing  building  constructions  having 
every  desired  diameter.  Only  the  number  of  ap- 
plied  lifting  units  should  vary,  wherein  by  building 
constructions  having  a  very  large  diameter  a  larger 
number  of  lifting  units  should  be  applied. 

In  a  handy  embodiment  of  the  apparatus  ac- 
cording  to  the  invention  it  comprises  at  least  a 
drive  unit  for  circumferentially  moving  the  already 
constructed  building  construction  section  wherein 
said  drive  unit,  as  seen  in  the  direction  of  motion, 
is  positioned  shortly  ahead  of  the  location  where 
the  upper  edge  of  the  metal  band  is  connected  to 
the  lower  edge  of  the  already  constructed  building 
construction  section.  Like  this  a  synchronous  mo- 
tion  of  the  building  construction  section  and  the 
metal  band  is  obtained. 

Further  it  is  advantageous  if  the  drive  unit  for 
circumferentially  moving  the  already  constructed 
building  construction  section  comprises  two  pairs 
of  drive  rolls  positioned  one  on  top  of  the  other, 
wherein  the  drive  rolls  of  the  upper  pair  of  drive 
rolls  engage  both  sides  of  the  lower  edge  of  the 
already  constructed  building  construction  section 
whereas  the  drive  rolls  of  the  lower  pair  of  drive 
rolls  engage  both  sides  of  the  upper  edge  of  the 
metal  band. 

If  the  drive  rolls  are  inclined  such,  that  the 
rotation  axes  of  drive  rolls  positioned  at  one  side  of 
the  building  construction  wall  diverge  into  the  di- 
rection  of  motion  of  the  building  construction,  the 
already  constructed  building  construction  section 
and  the  metai  band  are  pushed  towards  each  other 
as  can  be  important  for  a  good  positioning  of  both 
parts. 

Hereafter  the  invention  will  be  elucidated  with 
reference  to  the  drawing,  in  which  an  embodiment 

of  the  method  and  apparatus  according  to  the 
invention  is  illustrated. 

Fig.  1  shows  schematically  a  side  elevational 
view  of  an  apparatus  according  to  the  invention  for 

5  carrying  out  the  method  according  to  the  invention; 
Fig.  2  shows  the  apparatus  of  fig.  1  in  a  top 

plan  view  at  an  earlier  moment  but  only  showing 
the  latest  ring,  and 

Fig.  3 - 6   show  a  part  of  the  apparatus 
io  during  a  number  of  successive  steps  of  the  method 

according  to  the  invention. 
The  fig.  1  and  2  show  an  apparatus  that  can  be 

used  for  constructing  a  cylindric  metal  building 
construction  by  positioning  successive  rings  one  on 

rs  top  of  the  other  and  interconnecting  said  rings.  In 
fig.  1  it  can  be  seen  clearly  that  already  a  number 
of  rings  1  ,  2  and  3  are  positioned  one  on  top  of  the 
other.  Fig.  2  shows  the  construction  of  a  new  ring 
4. 

20  If  a  roof  construction  has  to  be  positioned  on 
top  of  the  cylindric  building  construction  this  roof 
construction  is  mounted  in  a  way  known  perse  after 
the  production  of  a  first  ring. 

As  appears  from  fig.  1  the  apparatus  comprises 
25  a  number  of  lifting  units  5-12  that  are  positioned 

corresponding  to  the  diameter  of  the  building  con- 
struction  to  be  constructed,  or  in  the  present  case 
the  diameter  of  the  ring  4  to  be  constructed.  Al- 
though  in  the  shown  embodiment  the  number  of 

30  lifting  units  amounts  eight  (see  fig.  2),  this  number 
of  lifting  units  can  be  varied  dependent  on  the 
diameter  of  the  building  construction  to  be  con- 
structed.  The  lifting  units  5  -  12  are  attached  to  a 
foundation  constructed  earlier,  for  example  of  con- 

35  crete.  It  is  possible  too  that,  if  the  building  con- 
struction  to  be  constructed  is  a  tank  with  a  welded 
bottom,  this  bottom  is  firstly  constructed  whereafter 
the  lifting  units  are  positioned  on  top  thereof.  Espe- 
cially  when  dealing  with  heavy  and  very  high  con- 

40  structions  it  is  necessary  to  support  the  lifting  units 
for  obtaining  enough  stability,  but  this  is  not  shown 
in  the  fig.  1  and  2.  Moreover  it  is  important  that  the 
lifting  units  are  leveled. 

The  lifting  units  5-12  each  comprise  a  guiding 
45  13  that  is  connected  to  a  carriage  16  that  can  be 

moved  upwards  and  downwards  along  a  guide 
track  14.  This  upward  and  downward  motion  can 
be  obtained  by  means  of  a  motor  15  driving  a 
screwed  spindle  or  the  like.  The  upward  and  down- 

so  ward  motion  of  the  guidings  1  3  too  can  be  obtained 
by  any  appropiate  means,  such  as  mechanical, 
electrical  or  hydraulic  or  pneumatic  solutions. 

Further  it  is  possible  that  the  lifting  units  are 
activated  such,  that  they  all  can  move  upwards  and 

55  downwards  synchronously,  and  that  each  lifting  unit 
can  be  moved  downwards  independently  and  ad- 
vantageously  with  an  increased  speed. 

During  constructing  a  cylindric  metal  building 
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edge  of  the  metal  band  17  contacts  the  lower  edge 
of  ring  3.  Next  the  mentioned  upper  edge  can  be 
attached  to  the  mentioned  lower  edge,  whereafter 
the  already  constructed  building  construction  sec- 

5  tion  is  rotated  synchronously  with  the  supplied 
metal  band  17.  During  said  rotation  always  that 
guiding  13  that  in  the  circumferential  direction  of 
the  building  construction  section  is  positioned 
ahead  of  the  supplied  metal  band  17  is  moved 

io  downwards  so  far,  shortly  before  the  beginning  of 
the  metal  band  17  reaches  said  guiding  13,  that  the 
metal  band  17  is  moved  over  said  guiding  13  and 
that  the  lower  edge  of  the  metal  band  17  is  sup- 
ported  by  said  guiding  13.  In  fig.  1  the  situation  is 

r5  represented  in  which  the  guiding  13  of  the  lifting 
unit  5  is  shortly  before  moving  downwards  towards 
the  position  of  said  guiding  represented  in  dotted 
lines. 

Like  this  the  already  constructed  building  con- 
20  struction  section  is  always  appropiately  supported. 

After  reaching  the  desired  length  of  the  metal  band 
17  this  is  cut  off  again  by  means  of  the  cutting 
device  22,  whereafter  the  ends  are  interconnected 
and  whereafter  the  previously  described  steps  are 

25  repeated  until  the  desired  hight  of  the  building 
construction  has  been  achieved. 

For  moving  the  metal  band  17  and  the  already 
constructed  building  construction  section  a  further 
drive  unit  23  is  applied.  This  drive  unit  23  is,  as 

30  seen  in  the  direction  of  motion,  positioned  shortly 
ahead  of  the  location  where  the  upper  edge  of  the 
metal  band  17  is  attached  to  the  lower  edge  of  the 
already  constructed  building  construction  section. 
As  indicated  in  fig.  1  the  drive  unit  23  comprises 

35  two  pairs  of  drive  rolls  24,  25  positioned  one  on  top 
of  the  other.  The  drive  rolls  24  of  the  upper  pair  of 
drive  rolls  engage  both  sides  of  the  lower  edge  of 
the  already  constructed  building  construction  sec- 
tion,  whereas  the  drive  rolls  25  of  the  lower  pair  of 

40  drive  rolls  engage  both  sides  of  the  upper  edge  of 
the  metal  band  17.  Further  the  drive  rolls  24,  25 
are  inclined  such  that  the  rotation  axes  of  the  drive 
rolls  positioned  at  one  side  of  the  building  con- 
struction  wall  diverge  into  the  direction  of  motion  of 

45  the  building  construction.  Consequently  the  driving 
force  comprises  a  component  forcing  the  metal 
band  17  and  the  already  constructed  building  con- 
struction  section  towards  each  other. 

It  is  emphasized  that  it  is  not  necessary  to 
so  incline  the  drive  rolls  24,  25  as  indicated  in  the 

figures.  Other  solutions  can  be  presented  for  cor- 
rectly  positioning  and  holding  together  the  metal 
band  17  and  the  already  constructed  building  con- 
struction  section. 

55  In  constructing  a  metal  building  construction 
the  gauge  of  the  applied  material  often  increases 
downwards  from  ring  to  ring.  Therefore  it  is  ad- 
vantageous  if  of  each  pair  of  drive  rolls  24,  25  at 

construction  a  metal  band  17  is  wound  of  a  coil  18 
and  is  supplied  in  a  vertical  position.  The  metal 
band  17  firstly  is  shaped  into  the  desired  shape  by 
means  of  a  shaping  device  for  shaping  the  ring 
four  to  be  produced.  As  appears  from  fig.  2  the 
shaping  device  in  the  present  case  comprises  a 
stretching  unit  19  for  stretching  the  metal  band 
wound  of  the  coil  18  as  well  as  a  rolling  machine 
20  for  rolling  the  metal  band  to  the  desired  diam- 
eter.  It  is  mentioned  that  by  the  application  of  a 
thicker  material  it  is  possible  that  this  does  not 
come  from  a  coil  18  but  that  it  exists  of  separate 
metal  plates  that  are  interconnected  before  reach- 
ing  the  rolling  machine  20. 

During  shaping  the  first  ring  of  a  metallic  build- 
ing  construction  to  be  constructed  all  guidings  13 
of  the  lifting  units  5  -  12  are  in  their  lowermost 
position.  The  end  of  the  metal  band  17  that  has 
passed  the  rolling  machine  20  is  moved  onwards 
(clockwise  as  seen  in  fig.  2)  by  means  of  a  drive 
unit  21  and  is  successively  moved  over  the  guid- 
ings  13  of  the  lifting  units  5 - 1 2 .   For  correctly 
guiding  the  metal  band  17  the  guidings  each  com- 
prise  a  support  wall  with  flanged  edges.  It  is  possi- 
ble  to  apply  lockings  or  additional  guidings  for 
holding  the  construction  in  case  of  a  strong  wind  or 
the  like. 

In  another  embodiment  of  the  guidings  not 
shown  each  guiding  comprises  a  number  of  lower 
rolls  combined  with  vertical  guiding  means. 

When  the  metal  band  17  is  led  around  the 
guidings  13  of  the  liftings  units  5 -12   like  this  the 
metal  band  17  is,  by  means  of  a  cutting  device  22, 
cut  off  to  a  length  that  corresponds  with  the  cir- 
cumference  of  the  ring  4  to  be  shaped.  This  cutting 
device  22  can  comprise  a  cutting  torch,  a  plasma 
cutting  device,  a  slitting  disc,  a  pair  of  shears  or 
the  like.  Finally  the  beginning  and  the  end  of  the 
cut  off  metal  band  section  are  interconnected  for 
producing  a  complete  ring  4. 

After  the  first-  ring  4  has  been  formed  the 
guidings  13  of  the  lifting  units  5  -  12  are  synchro- 
nously  moved  upwards  for  which  reason  the  mo- 
tors  15  are  activated.  The  distance  over  which  the 
guidings  13  are  moved  upwards  equals  the  width 
of  the  supplied  metal  band  17.  This  stroke  of  the 
guidings  13  can  be  preset. 

Next  via  the  stretching  unit  19,  through  the 
drive  unit  21  and  along  the  rolling  unit  20  the  metal 
band  17  is  supplied  again.  If  the  forward  end  of  this 
metal  band  17  has  reached  the  vicinity  of  the  lifting 
unit  12  the  guiding  13  of  this  lifting  unit  12  is 
moved  downwards,  for  example  with  an  increased 
speed,  such  that  the  metal  band  17  can  pass 
above  said  guiding.  As  a  result  the  upper  edge  of 
this  metal  band  17  contacts  the  lower  edge  of  the 
already  constructed  building  construction  section, 
as  appears  clearly  from  fig.  1,  in  which  the  upper 
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least  one  roll  is  settable  spring-loaded,  so  that  an 
automatic  setting  is  possible  in  reaction  to  several 
material  gauges.  For  automatically  welding  different 
materials  having  different  gauges  a  variable  cir- 
cumferential  velocity  of  the  building  construction  is 
obliged.  The  driving  units  21  and  23  as  well  as  the 
rolling  device  applied  in  this  embodiment  therefore 
have  to  be  tuned  with  respect  to  their  drive  veloci- 
ties. 

Further  in  fig.  2  an  automatic  welding  device 
26  is  illustrated  schematically,  said  welding  device 
interconnecting  the  upper  edge  of  the  supplied 
metal  band  and  the  lower  edge  of  the  already 
constructed  building  construction  section.  Of 
course  every  other  connecting  method  can  be  ap- 
plied,  for  example  the  application  of  bolts  or  rivets. 
However,  if  materials  such  as  steel,  stainless  steel, 
aluminum  and  the  like  are  used,  welding  consti- 
tutes  a  very  simple  but  however  safe  connecting 
method. 

At  both  sides  of  the  welding  device  26  guiding 
rolls  27  are  shown  for  guiding  and  leading  the 
metal  band  17  as  well  as  the  already  constructed 
building  construction  section  at  the  welding  device 
26.  These  guiding  rolls  too  can  be  settable  for  an 
adjustment  to  several  material  gauges. 

If  a  thin  material  is  used,  it  is  possible  that  the 
welding  device  comprises  a  device  for  single  sided 
welding,  in  which  at  the  side  of  the  building  con- 
struction  wall  facing  away  from  the  welding  device 
a  cooling  unit  is  applied  for  cooling  this  side.  This 
cooling  unit  can  be  pushed  resiliency  against  the 
welding  seam  for  obtaining  a  smooth  wall.  Further 
than  a  change  of  the  structure  of  the  material  and  a 
possible  reduction  of  the  resistence  against  corro- 
sion  can  be  avoided  as  much  as  possible.  Too  the 
mechanical  characteristics  of  the  material,  such  as 
the  tensile  strength  and  the  tensile  limit  are  main- 
tained  better. 

By  a  number  of  materials  to  be  used  such  a 
cooling  unit  is  desirable  if  a  double  sided  welding 
is  applied.  These  cooling  units  are  not  shown  in  fig. 
1  or  2. 

Further  it  is  possible  that  ahead  of  the  welding 
device  26  an  apparatus  (not  shown)  is  positioned 
for  treating  the  edges  to  be  welded,  whereas  be- 
hind  the  welding  device  26  an  apparatus  for  treat- 
ing  the  welding  seams  can  be  applied. 

Instead  of  the  shown  automatic  welding  device 
26  it  is  possible  however  that  the  welding  process 
is  carried  out  manually. 

As  appears  clearly  from  fig.  2  the  rolling  ma- 
chine  20  is  positioned  outside  of  the  circumference 
of  a  constructed  ring  4.  As  a  result  the  separate 
rolling  rolls  of  this  rolling  machine  can  be  intercon- 
nected  at  their  upper  and  lower  sides  in  a  way  not 
shown  in  detail.  As  a  result  this  rolling  machine  20 
too  can  roll  very  thick  metal  band  1  7  without  mov- 

ing  apart  the  separate  roiling  rolls  of  this  rolling 
machine  20. 

If  a  ring  is  completed  it  can  be  rotated  along 
the  guidings  13  before  lifting  the  constructed  build- 

5  ing  construction  section.  By  a  profile  apparatus  not 
shown  reinforcement  ridges  can  be  pressed  into 
the  metal  band  thus  offering  the  complete  building 
construction  a  greater  stiffness. 

After  obtaining  a  building  construction  section 
w  with  the  desired  height,  thus  a  building  construction 

section  having  enough  rings  positioned  one  on  top 
of  the  other,  this  building  construction  has  to  be 
placed  onto  the  ground.  This  can  be  achieved  as 
represented  schematically  in  the  fig.  3  -  6. 

75  Fig.  3  shows  that  it  is  not  directly  possible  to 
place  the  lower  ring  4  onto  the  ground  by  means  of 
the  guidings  13.  Therefore,  after  the  entire  com- 
plete  building  construction  is  sligthly  lifted,  between 
the  guidings  13  support  blocks  28  are  positioned 

20  (fig.  4),  said  support  blocks  28  having  such  a 
height  that  the  guidings  13,  after  lowering  the  com- 
plete  building  construction  onto  the  support  blocks 
28,  disengage  the  lower  edge  of  the  lower  ring  4  if 
this  lower  egde  rests  on  the  support  blocks  28. 

25  Next  the  guidings  13  are  disassembled  from  the 
lifting  units  5 - 1 2   and  are  removed  from  under- 
neath  the  lower  edge  of  the  lower  ring  4. 

Fig.  5  shows  the  next  phase,  in  which  the 
guidings  13  are  removed  by  auxiliary  means  29,  for 

30  example  an  angle  plate  with  a  locking  lip.  These 
auxiliary  means  29  engage  the  lower  edge  of  the 
ring  4  and  lift  the  entire  building  construction  by  a 
synchronous  activation  of  all  lifting  units  5-12.  The 
support  blocks  28  are  removed,  whereafter  "the 

35  auxiliary  means  29  are  synchronously  lowered  until 
one  or  a  number  of  said  auxiliarly  means  nearly 
contacts  the  highest  point  of  the  ground,  that  most- 
ly  comprises  concrete.  After  this,  divided  along  the 
circumference,  a  number  of  filling  plates  are  posi- 

40  tioned  underneath  the  building  construction  for  fill- 
ing  up  the  space  between  the  ground  and  the  lower 
side  of  the  constructed  construction,  and  for  level- 
ing  and  unevennesses  of  the  ground.  The  auxiliary 
means  29  now  can  be  lowered  synchronously  until 

45  the  entire  construction  rests  on  the  filling  plates 
(fig.  6),  whereafter  the  auxiliary  means  29  and  the 
lifting  units  5 - 1 2   can  be  disassembled.  Next  the 
complete  construction  can  be  anchored  in  the  usu- 
al  way  and  be  sealed. 

50  If  the  completed  building  construction  has  to 
be  mounted  onto  a  prefabricated  steel  bottom  it  will 
be  necessary  to  mount  auxiliary  means  to  the  inner 
side  and  to  the  lower  side  of  the  ring  4  so  that  by 
means  of  specially  designed  auxiliary  means  the 

55  complete  construction  can  be  positioned  directly 
onto  the  steel  bottom. 
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3.  Apparatus  for  carrying  out  the  method  ac- 
cording  to  claim  1  or  2,  characterized  in  that  it 
comprises  a  number  of  lifting  units  each  having  a 
guiding  that  can  be  moved  upwards  and  down- 

5  wards  and  wherein  the  lifting  units  are  positioned 
such  that  the  location  of  their  guidings  corresponds 
with  the  diameter  of  the  building  construction  to  be 
constructed. 

4.  Apparatus  according  to  claim  3,  character- 
10  ized  in  that  each  guiding  is  connected  to  a  carriage 

that  can  be  moved  upwards  and  downwards  along 
a  guide  track. 

5.  Apparatus  according  to  claim  4,  character- 
ized  in  that  each  guiding  comprises  a  support  roll 

rs  with  flange  edges. 
6.  Apparatus  according  to  claim  5  and  2,  char- 

acterized  in  that  each  support  roil  can  be  released 
from  its  carriage  and  can  be  replaced  by  an  auxil- 
iary  means  that  is  constructed  as  an  angle  plate 

20  engaging  the  lower  edge  of  the  building  construc- 
tion. 

7.  Apparatus  according  to  one  of  the  claims  3  - 
6,  with  a  rolling  machine  as  shaping  device,  char- 
acterized  in  that  the  rolling  machine  is  positioned 

25  outside  of  the  circumferential  track  of  the  rolled 
metal  band  as  defined  by  the  guidings. 

8.  Apparatus  according  to  one  of  the  claims  3  - 
7,  characterized  in  that  it  comprises  a  drive  unit 
for  supplying  the  metal  band  or  the  metal  plates 

30  assembled  to  a  metal  band,  said  drive  unit  being 
positioned  ahead  of  the  shaping  device  as  seen  in 
the  direction  of  motion  of  the  metal  band. 

9.  Apparatus  according  to  one  of  the  claims  3  - 
8,  characterized  in  that  it  comp'rises  at  least  a 

35  drive  unit  for  circumferentially  moving  the  already 
constructed  building  construction  section  wherein 
said  drive  unit,  as  seen  in  the  direction  of  motion, 
is  positioned  shortly  ahead  of  the  location  where 
the  upper  edge  of  the  metal  band  is  connected  to 

40  the  lower  edge  of  the  already  constructed  building 
construction  section. 

10.  Apparatus  according  to  claim  9,  character- 
ized  in  that  the  drive  unit  for  circumferentially 
moving  the  already  constructed  building  construc- 

45  tion  section  comprises  two  pairs  of  drive  rolls  posi- 
tioned  one  on  top  of  the  other,  wherein  the  drive 
rolls  of  the  upper  pair  of  drive  rolls  engage  both 
sides  of  the  lower  edge  of  the  already  constructed 
building  construction  section  whereas  the  drive 

so  rolls  of  the  lower  pair  of  drive  rolls  engage  both 
sides  of  the  upper  edge  of  the  metal  band. 

11.  Apparatus  according  to  claim  10  ,  char- 
acterized  in  that  at  least  one  roll  of  each  pair  of 
drive  rolls  is  settable  spring-loaded. 

55  12.  Apparatus  according  to  one  of  the  claims  3 
-  11,  which  is  provided  with  a  welding  device  for 
interconnecting  the  metal  band  and  the  already 
constructed  building  construction  section,  charac- 

The  invention  is  not  limited  to  the  embodiment 
described  before  but  can  be  varied  widely  within 
the  scope  of  the  invention. 

Claims 

1.  Method  for  constructing  a  cylindric  metal 
building  construction  by  positioning  successive 
rings  one  on  top  of  the  other  and  interconnecting 
said  rings,  said  method  comprising  the  steps  of: 
-  in  a  vertical  position  supplying  the  material  for 
constructing  the  rings,  such  as  metal  band  or  metal 
plates  to  be  assembled  to  a  metal  band,  and  shap- 
ing  the  material  into  the  desired  shape  with  a 
shaping  device, 
-  shaping  the  supplied  material  into  a  ring  by 
means  of  appropriate  guidings, 
-  cutting  the  metal  band  or  the  metal  plates  assem- 
bled  to  a  metal  band  to  a  length  corresponding  to 
the  circumference  of  the  corresponding  ring  to  be 
shaped, 
-  connecting  the  upper  edge  of  the  metal  band  to 
the  lower  edge  of  an  already  constructed  building 
construction  section  and  interconnecting  the  begin- 
ning  and  the  end  of  the  cut-off  metal  band  section, 
-  entirely  lifting  the  building  construction  section 
constructed  like  this  and  supplying  further  rings 
underneath  until  the  building  construction  has 
reached  the  desired  height,  and 
-  finally  placing  the  building  construction  onto  the 
ground  characterized  in  that  lifting  the  building 
construction  already  constructed  is  carried  out  by 
synchronously  moving  the  guidings  upwards,  said 
guidings  comprising  supports  engaging  the  lower 
edge  of  this  building  construction  section,  whereas 
always  that  guiding  that  in  the  circumferential  di- 
rection  of  the  building  construction  section  is  posi- 
tioned  ahead  of  the  supplied  metal  band  is  moved 
downwards  so  far  shortly  before  the  beginning  of 
the  metal  band  reaches  said  guiding,  that  the  metal 
band  is  moved  over  said  guiding  and  that  the  lower 
edge  of  the  metal  band  is  supported  by  said  guid- 
ing. 

2.  Method  according  to  claim  1  ,  characterized 
in  that  after  completing  the  last,  lowermost  ring  and 
connecting  it  to  the  already  constructed  building 
construction  section,  the  building  construction  is 
lowered  by  synchronously  lowering  ail  guidings 
and  is  positioned  onto  support  blocks  whereafter 
the  guidings  are  removed  from  under  the  lower 
edge  of  the  lowermosts  ring  and  wherein  the  build- 
ing  construction  is  slightly  lifted  by  means  of  auxil- 
iary  means  for  removing  the  support  blocks  and 
wherein  finally  the  building  construction  is  lowered 
onto  the  ground. 
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terized  in  that  near  to  the  welding  device  at  least 
one  pair  of  guide  rolls  are  provided  for  guiding  the 
metal  band  and  the  building  construction  section. 

13.  Apparatus  according  to  claim  12,  char- 
acterized  in  that  the  welding  device  comprises  a  5 
device  for  single-sided  or  double-sided  welding 
wherein  at  that  side  of  the  building  construction 
wall  facing  away  from  the  welding  device  a  cooling 
unit  is  provided  for  cooling  said  side  of  the  wall. 

14.  Apparatus  according  to  one  of  the  claims  3  10 
-  13,  characterized  in  that  it  is  provided  with 
pressing  rolls  for  pressing  reinforcement  ridges  into 
the  metal  band  and/or  the  building  construction 
section. 
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