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(54)  Method  of  forming  a  structure  and  structure  thus  formed 

(57)  The  invention  relates  to  a  method  of  forming  an 
at  least  partially  closed  structure  by  forming  from  foam 
material  a  number  of  segments  (2-5),  each  correspond- 
ing  to  a  part  of  the  structure,  and  mutually  connecting 
the  foam  segments. 

The  foam  segments  can  be  mutually  connected 
with  interposing  parallel  thereto  of  a  strengthening  part 
(13)  of  a  different  material,  the  form  and  dimensions  of 
which  correspond  with  those  of  the  foam  segments. 

The  foam  segments  can  be  positioned  relative  to 
each  other  using  aligning  means  (21-24)  and  mutually 
connected  by  glueing,  whereafter  the  thus  formed  struc- 
ture  can  be  covered  with  a  finishing  layer  (36). 

The  invention  further  relates  to  a  structure,  in  par- 
ticular  a  ship's  hull,  manufactured  by  applying  this 
method. 

FIG.  2 
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Description 

The  invention  relates  to  a  method  of  forming  an  at 
least  partially  closed  structure.  The  forming  of  struc- 
tures  is  generally  time-consuming  and  costly  work  since 
a  frame  will  usually  have  to  be  formed  first  which  is  sub- 
sequently  covered  with  skin  panels  or  wall  panels.  In 
addition,  methods  are  known  of  forming  self-supporting 
structures,  wherein  skin  parts  or  wall  parts  are  formed 
directly  in  the  desired  shape  in  a  mould  and  then  option- 
ally  connected  to  each  other.  Such  methods  require 
large  investment  in  the  moulds  used.  In  structures  defin- 
ing  a  space  which  must  be  protected  from  outside  influ- 
ences,  the  structure  is  often  lined  with  an  insulation 
material  after  being  formed,  for  instance  insulating 
foam.  This  is  an  additional  operation  which  likewise 
costs  time  and  effort. 

The  invention  therefore  has  for  its  object  to  provide 
a  simplified  method  of  forming  a  wholly  or  partially 
closed  structure.  According  to  the  invention  such  a 
method  comprises  of  forming  from  foam  material  a 
number  of  segments,  each  corresponding  to  a  part  of 
the  structure,  and  mutually  connecting  the  foam  seg- 
ments.  By  making  use  of  segments  already  displaying 
the  final  form  of  the  structure  a  self-supporting  structure 
can  be  formed  in  simple  manner.  Because  this  self-sup- 
porting  structure  is  further  manufactured  from  foam 
material,  no  separate  insulation  material  has  to  be 
arranged  after  forming  of  the  structure.  This  saves  a  rel- 
atively  large  amount  of  construction  time,  while  in  addi- 
tion  an  efficient  structure  is  obtained  because  the  foam 
material  not  only  insulates  but  also  fulfils  a  bearing  func- 
tion. 

Preferably  applied  variants  of  the  methods  accord- 
ing  to  the  invention  are  described  in  the  dependent 
claims  2-11. 

The  invention  also  relates  to  a  structure  formed  by 
applying  the  above  described  method,  in  particular  a 
thus  formed  ship's  hull.  Such  a  hull  can  be  manufac- 
tured  considerably  more  quickly  and  simply  than  a  con- 
ventional  ship's  hull  which  is  constructed  from  frames 
and  shell  plating  arranged  thereon  and  is  therefore  rela- 
tively  inexpensive  compared  with  such  a  conventional 
hull.  Also  in  comparison  to  a  conventional  plastic  ship's 
hill,  which  is  constructed  in  its  entirety  in  a  mould  spe- 
cially  manufactured  for  that  purpose,  the  ship's  hull 
according  to  the  invention  provides  the  advantage  of  a 
rapid  and  simple  construction  at  low  cost. 

The  invention  will  now  be  elucidated  on  the  basis  of 
an  embodiment,  wherein  reference  is  made  to  the 
annexed  drawing,  in  which: 

fig.  1  shows  a  partly  broken  away  perspective  view 
of  a  ship's  hull  manufactured  by  applying  the 
method  according  to  the  invention, 
fig.  2  is  a  schematic  perspective  view  of  a  number 
of  segments  of  the  ship's  hull  of  fig.  1  before  assem- 
bly  thereof, 

fig.  3  is  a  partly  broken  away  perspective  detail  view 
of  two  segments  in  the  assembled  situation,  and 
fig.  4  is  a  perspective  schematic  view  of  a  mould  for 
forming  a  segment  of  the  vessel. 

5 
An  at  least  partially  closed  structure,  in  the  shown 

example  a  ship's  hull  10  (fig.  1),  is  formed  according  to 
the  invention  by  a  number  of  segments  1,2,3,  4,  5,  6,  7, 
8  and  9,  which  each  define  the  shape  of  a  part  of  hull  1  0 

10  and  are  mutually  connected  with  interposing  of 
strengthening  parts  parallel  thereto,  in  the  shown  exam- 
ple  frames  13,  14,  15,  16,  17,  18,  19  and  20.  Segments 
1-9  are  herein  manufactured  from  a  foam  material,  for 
instance  polyurethane  foam,  while  frames  13-20  are 

15  manufactured  from  another  material,  for  instance  wood, 
a  metal  such  as  aluminium  or  a  fibre-reinforced  plastic. 
Both  the  hull  segments  1-9  and  the  frames  13-20  are 
manufactured  in  the  desired  shape  and  dimensions,  so 
that  the  final  hull  form  is  obtained  in  one  operation  by 

20  mutually  connecting  the  segments  and  frames. 
For  relative  positioning  of  the  segments  and  frames 

use  can  be  made  of  aligning  means,  for  instance  dowel 
pins  21,  22,  23,  24,  25,  26,  27  and  28  which  are 
received  in  corresponding  openings  31,  32,  33,  34  and 

25  so  on.  These  dowel  pins  21-28  can  pass  through  seg- 
ments  1  -9  and  thus  form  longitudinal  reinforcements.  In 
addition,  it  is  also  possible  after  mutually  connecting 
segments  1  -9  to  arrange  separate  longitudinal  reinforc- 
ing  elements  which  extend  over  a  number  of  segments, 

30  for  instance  in  the  form  of  a  keel  beam  35. 
Once  the  segments  1-9  and  frames  13-20  are 

mutually  connected,  the  thus  formed  hull  1  0  can  be  cov- 
ered  with  a  finishing  layer,  which  forms  for  instance  the 
shell  plating  36.  This  finishing  layer  can  be  formed  from 

35  any  desired  material  and  can  take  a  relatively  thin  and 
light  form  since  the  segments  themselves  are  already 
very  strong  and  rigid.  A  high-grade  plastic  such  as  PVC 
can  for  instance  be  chosen  as  material  for  finishing  layer 
36.  Finishing  layer  36  can  herein  be  glued  against  seg- 

40  ments  1-9  and  frames  13-20,  while  the  frames,  if  these 
are  embodied  in  for  instance  wood,  also  allow  a  screw 
connection.  When  the  frames  are  manufactured  from 
plastic  or  aluminium,  they  can  be  provided  on  their 
periphery  with  a  bent  flange  to  which  the  finishing  layer 

45  or  skin  36  can  be  fixed  by  means  of  welding,  glueing  or 
the  like.  When  the  structure  10  forms  a  ship's  hull  as  in 
the  shown  example,  a  very  smooth  and  optionally 
growth-resistant  material  such  as  for  instance  a  PTFE 
film  can  be  chosen  for  the  finishing  layer  36  of  the  part 

so  29  of  hull  10  which  is  situated  under  the  water  line  dur- 
ing  use. 

In  the  shown  example  the  segments  1-9  are 
foamed  into  the  desired  shape  in  a  mould  37.  This  can 
be  seen  in  fig.  4  where  forming  of  segment  3  is  shown. 

55  Mould  37  is  herein  formed  by  the  respective  frame 
halves  14B  and  15A  and  a  number  of  releasable  wall 
parts  39  which  are  arranged  therebetween  and  which 
have  in  negative  form  the  desired  outer  contour  of  ship's 
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hull  10.  Frame  halves  14B  and  15A  form  with  wall  parts 
39  a  space  38  which  can  be  filled  with  foam.  Formed 
herein  in  frame  halves  14B  and  15A  are  respective 
openings  32  and  33  which  can  serve  during  the  foaming 
as  venting  apertures  and  can  subsequently  be  used  for  5 
arranging  dowel  pins  22,  23  to  connect  the  thus  formed 
segment  3  to  the  adjacent  segments  2  and  4.  The  foam 
material  with  which  segment  3  is  formed  is  adhered  to 
frame  halves  1  4B  and  1  5A  so  that  no  special  connec- 
tions  are  required  therebetween.  Using  a  suitably  cho-  w 
sen  glue  the  frame  halves  are  finally  connected  to  frame 
halves  bounding  an  adjacent  segment.  This  is  shown  in 
fig.  3,  where  the  glue  layer  between  frame  halves  16A 
and  1  6B  connected  respectively  to  segments  4  and  5  is 
designated  with  1  6C.  75 

It  is  also  possible  to  form  the  segments  as  shaped 
blocks  of  foam  material  by  performing  a  machining 
operation,  for  instance  cutting  or  sawing.  The  starting 
point  here  can  be  foam  material  supplied  in  standard 
sizes.  In  this  case  the  frames  must  be  fixed  individually  20 
to  the  foam  segments,  for  instance  by  means  of  a  suita- 
bly  chosen  glue.  It  is  of  course  not  necessary  herein  to 
form  the  frames  in  halves. 

Because  the  segments  and  the  frames  are  formed 
directly  into  the  desired  shape,  no  finishing  operation  is  25 
in  principle  required  after  assembly  of  the  segments. 
Possible  recesses,  for  instance  for  cables,  or  systems 
such  as  a  motor,  a  passage  for  a  propeller  shaft  and 
other  types  of  opening  in  the  hull,  can  be  arranged 
directly  during  forming  of  the  segments.  In  this  manner  30 
a  design  can  be  adapted  in  simple  manner  to  for 
instance  different  drive  systems  by  changing  only  a  few 
relevant  segments.  The  length  of  the  hull  can  for 
instance  also  be  adapted  in  simple  manner  by  inserting 
additional  segments.  35 

The  method  according  to  the  invention  thus  enables 
rapid  and  simple  assembly  of  a  structure  such  as  for 
instance  a  ship's  hull  from  a  number  of  prefabricated 
segments.  The  segments  can  optionally  be  supplied 
herein  in  the  form  of  a  construction  kit,  whereby  nonpro-  40 
fessional  construction  is  possible.  Because  the  seg- 
ments  are  manufactured  from  foam  material  which  has 
excellent  insulating  properties,  separate  insulating 
material  no  longer  has  to  be  arranged,  which  results  in 
time-saving.  The  structure  can  moreover  take  a  com-  45 
paratively  light  and  thin  form  since  the  insulating  mate- 
rial  contributes  to  the  strength  and  rigidity  thereof.  Due 
to  the  construction  in  segments  the  structure  is  moreo- 
ver  easily  modified.  It  will  otherwise  be  apparent  that, 
although  use  is  made  in  the  shown  embodiment  of  seg-  so 
ments  with  the  same  length  between  which  one  frame  is 
present  in  each  case,  different  segment  lengths  can  in 
practice  also  be  used  or  a  plurality  of  segments  can  be 
mutually  connected  without  arranging  a  frame  therebe- 
tween.  The  placing  of  frames  is  herein  determined  by  ss 
the  anticipated  loads  on  the  structure. 

Although  the  invention  is  elucidated  above  with  ref- 
erence  to  a  method  for  manufacturing  a  ship's  hull,  it  will 
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be  apparent  that  other  structures  could  also  be  manu- 
factured  in  this  manner.  Envisaged  here  are  for  instance 
vehicles  such  as  caravans,  campers  and  the  like,  or 
possibly  even  houses.  The  scope  of  the  invention  is 
therefore  defined  solely  by  the  following  claims. 

Claims 

1  .  Method  of  forming  an  at  least  partially  closed  struc- 
ture,  comprising  of  forming  from  foam  material  a 
number  of  segments,  each  corresponding  to  a  part 
of  the  structure,  and  mutually  connecting  the  foam 
segments. 

2.  Method  as  claimed  in  claim  1,  characterized  in 
that  at  least  a  part  of  the  foam  segments  are  mutu- 
ally  connected  with  interposing  parallel  thereto  of  a 
strengthening  part  of  a  different  material. 

3.  Method  as  claimed  in  claim  2,  characterized  in 
that  the  form  and  dimensions  of  the  strengthening 
part  substantially  correspond  with  those  of  the  foam 
segments  connected  thereby. 

4.  Method  as  claimed  in  any  of  the  foregoing  claims, 
characterized  in  that  each  segment  is  foamed  into 
the  desired  form  in  a  mould. 

5.  Method  as  claimed  in  any  of  the  claims  1  -3,  char- 
acterized  in  that  each  segment  is  formed  by 
machining  from  a  block  of  foam  material. 

6.  Method  as  claimed  in  any  of  the  foregoing  claims, 
characterized  in  that  the  foam  segments  are  posi- 
tioned  relative  to  each  other  using  aligning  means. 

7.  Method  as  claimed  in  any  of  the  foregoing  claims, 
characterized  in  that  the  foam  segments  are 
mutually  connected  by  glueing. 

8.  Method  as  claimed  in  any  of  the  foregoing  claims, 
characterized  in  that  after  mutual  connection  of 
the  foam  segments,  at  least  one  longitudinal 
strengthening  part  of  a  different  material  is 
arranged  which  spans  a  number  of  foam  segments. 

9.  Method  as  claimed  in  any  of  the  foregoing  claims, 
characterized  in  that  after  mutual  connection  of 
the  foam  segments  the  thus  formed  structure  is 
covered  at  least  partially  with  a  finishing  layer. 

10.  Method  as  claimed  in  any  of  the  foregoing  claims, 
characterized  in  that  the  structure  forms  a  ship's 
hull. 

11.  Method  as  claimed  in  claims  9  and  10,  character- 
ized  in  that  the  finishing  layer  forms  a  shell  plating. 
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12.  Structure,  in  particular  a  ship's  hull,  manufactured 
by  applying  the  method  as  claimed  in  any  of  the 
foregoing  claims. 

1  3.  Ship's  hull  as  claimed  in  claim  1  2,  characterized  in  s 
that  the  or  each  strengthening  part  forms  a  frame. 
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