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(54)  Fastening  system  for  ship  insulation 

(57)  The  fastening  system  for  ship  insulation  inside 
a  load  room  of  a  ship  is  intended  for  a  defined  position- 
ing  of  insulation  panels  (15).  The  insulation  panels  are 
arranged  along  of  carrier  profiles  (1).  The  system  do 
contain  distance  elements  (2),  which  are  able  to  be 
arranged  and  to  be  fastened  on  the  carrier  profiles  (1). 
The  distance  elements  (2)  do  extend  from  the  carrier 
profiles  within  distances  between  the  insulation  panels 
(15).  The  distance  elements  do  define  the  position  of 

the  insulation  panels  only  in  two  dimensions  parallel  to 
the  plane  defined  by  the  carrier  profiles.  Additional  to 
the  distance  elements  there  are  used  covering  ele- 
ments  (12),  which  are  able  to  be  connected  with  the  dis- 
tance  elements  (2).  The  covering  elements  do  define 
the  position  of  the  insulation  panels  in  a  third  dimension, 
which  do  extend  vertical  to  the  plane  defined  by  the  car- 
rier  profiles. 
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Description 

The  invention  concerns  a  fastening  system  for  ship 
insulation  inside  a  load  room  of  a  ship,  which  is  intended 
for  a  defined  positioning  of  insulation  panels,  which  are  s 
arranged  along  of  carrier  profiles. 

Insulation  sytems  for  load  rooms  of  ships  are 
already  known.  For  example  such  systems  are 
described  in  the  German  patent  applications  P  43  33 
745.7  and  P  44  05  471  .8.  For  the  fastening  of  the  insu-  w 
lation  panels  often  there  are  used  holding  elements, 
which  are  able  to  be  fastened  on  carrier  profiles  and 
which  have  bearings  to  guide  bended  steel  elements, 
which  can  engage  in  holes  in  sidewalls  of  the  insulation 
panels.  The  bended  steel  elements  do  have  character-  is 
istics  of  a  spring  and  are  in  generally  formed  in  a  U-form 
with  additional  lateral  extending  ends.  Because  of  the 
characteristic  as  a  spring  it  is  possible  to  press  the  ends 
of  the  element  together  and  to  insert  the  ends  of  the  ele- 
ment  in  this  pressed  position  in  the  holes  of  the  insula-  20 
tion  panels.  After  stopping  the  pressing  forces  the  ends 
of  the  spring  are  fixed  within  the  holes  of  the  insulation 
panels. 

The  production  of  such  fastening  elements  is 
expensive  and  to  engage  the  elements  in  the  insulation  25 
panels  do  take  a  lot  of  time,  because  within  the  load 
room  of  a  ship  there  are  used  a  great  number  of  insula- 
tion  panels. 

Therefore  it  is  the  object  of  the  present  invention  to 
improve  a  fastening  system  of  the  type  mentioned  in  the  30 
introduction  to  such  an  extend  that  its  handling  is  easier 
and  that  its  production  is  less  expensive. 

This  problem  is  solved  in  accordance  with  the 
invention  by  constructing  the  fastening  system  in  such  a 
manner  that  the  system  do  contain  distance  elements  35 
which  are  able  to  be  arranged  and  to  be  fastened  in  the 
carrier  profiles  and  which  do  extend  from  the  carrier  pro- 
files  within  distances  between  insulation  penals  and 
which  do  define  the  position  of  the  insulation  penals 
only  in  two  dimensions  parallel  to  the  plane  defined  by  40 
the  carrier  profiles  and  that  additional  to  the  distance 
elements  there  are  used  covering  elements,  which  are 
able  to  be  connected  with  the  distance  elements  and 
which  do  define  the  position  of  the  insulation  panels  in  a 
third  dimension,  which  do  extend  vertical  to  the  plane  45 
defined  by  the  carrier  profiles. 

With  the  help  of  the  above  referenced  construction 
it  is  possible  to  manufacture  the  distance  elements  with 
extreme  low  prices,  because  it  is  possible  to  produce 
these  parts  as  stamped  products  on  the  base  of  metal  so 
sheets  and  to  define  the  final  shape  with  the  help  of 
some  bending  processes. 

The  distance  elements  can  be  placed  on  the  carrier 
profiles  in  an  easy  way  and  the  distance  elements  can 
be  fastened  on  the  carrier  profiles  for  example  with  ss 
screws.  After  the  fastening  of  the  distance  elements  for 
example  one  or  more  lower  insulation  layers  can  be 
arranged  on  the  distance  elements  and  as  a  final  work- 
ing  step  the  insulation  panels  can  be  placed  on  the  dis- 

tance  elements.  So  the  position  of  the  insulation  panels 
is  exactly  defined  in  the  region  of  a  wall  of  the  load  room 
in  the  direction  from  the  left  to  the  right  and  in  the  direc- 
tion  from  the  floor  to  the  ceiling.  After  this  positioning 
step  the  carrying  elements  will  be  placed  in  the  form  of 
rails  on  the  insulation  panels  and  on  the  distance  ele- 
ments.  After  fastening  the  covering  elements  on  the  dis- 
tance  elements  the  position  of  the  insulation  panels  is 
exactly  defined  in  all  directions  and  the  working  process 
is  finished. 

To  minimize  the  number  of  used  distance  elements 
for  the  fastening  of  the  insulation  panels  it  is  proposed 
that  the  distance  elements  do  extend  within  the  dis- 
tances  between  the  insulation  panels  in  the  region  of  a 
cross-point  near  four  corners  of  four  insulation  panels 
with  a  cross-shaped  plate. 

A  simple  form  of  production  will  be  achieved  by  the 
manner  that  two  projections  of  the  cross-shaped  plate 
are  connected  with  side  flanges  in  the  form  of  a  bend. 

A  preferred  embodiment  is  characterized  by  that 
the  bend  do  define  an  angle  with  a  value  in  the  range  of 
90°. 

To  make  it  possible  that  lower  insulation  layers  will 
be  supported  it  is  proposed,  that  the  side  flanges  are 
connected  with  base  plates  in  the  form  of  a  bend. 

A  preferred  embodiment  is  characterized  in  that  the 
bend  do  define  an  angle  with  a  value  in  the  range  of  90°. 

To  guarantee  an  easy  fastening  of  the  distance  ele- 
ments  in  the  region  of  the  carrier  elements  it  is  pro- 
posed  that  the  base  plates  are  connected  with  fastening 
plates  in  the  form  of  a  bend. 

One  preferred  embodement  can  be  realized  in  that 
the  bend  do  define  an  angle  with  a  value  in  the  range  of 
90°. 

An  extreme  cheap  production  of  the  distance  ele- 
ments  will  be  achieved  in  that  the  cross-shaped  plate, 
the  side  flanges,  the  base  plates  and  the  fastening 
plates  are  formed  as  a  one-piece  product. 

To  make  it  possible  to  come  to  a  system  with  a  min- 
imum  weight  it  is  proposed,  that  on  one  or  more  regions 
of  the  distance  elements  there  are  arranged  weight  sav- 
ing  holes. 

In  the  drawing  the  embodiments  of  the  invention  are 
presented  schematically.  The  following  is  shown: 

Fig.  1  a  perspective  presentation  of  a  distance 
element  which  is  arranged  in  the  region  of  a 
carrier  profile, 

Fig.  2  a  perspective  presentation  of  another  dis- 
tance  element,  which  has  an  easier  shape 
and  which  is  constructed  with  weight  saving 
holes, 

Fig.  3  a  schematical  presentation  of  an  arrange- 
ment  of  the  distance  element  and  the  cover- 
ing  element  in  the  region  of  the  carrier 
profile  for  fixing  lower  insulation  layers  and 
insulation  panels, 
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Fig.  4  a  perspective  presentation  of  an  additional 
distance  element,  which  is  intended  for  use 
along  the  side  wall  of  the  insulation  panel 
between  two  distance  elements,  which  are 
intended  to  be  arranged  in  the  region  of  the 
corners  of  the  insulation  panels, 

Fig.  5  a  top  view  of  a  stamped  material  which  can 
be  bended  to  a  distance  element, 

Fig.  6  a  partial  presention  of  a  cross  shaped  dis- 
tance  element  which  is  arranged  in  the  dis- 
tances  between  four  corners  of  four 
insulation  panels, 

Fig.  7  a  perspective  presentation  of  a  covering 
element, 

Fig.  8  a  perspective  presentation  of  a  clamp  for 
two  covering  elements, 

Fig.  9  a  perspective  presentation  of  a  clamp, 
which  is  arranged  to  connect  two  covering 
elements, 

Fig.  1  0  a  perspective  presentation  of  a  cross  point 
of  two  rails  of  covering  elements, 

Fig.  1  1  a  perspective  presentation  of  one  of  the 
covering  elements  according  to  Fig.  10, 

Fig.  12  another  perspective  presentation  of  cover- 
ing  elements  in  the  region  of  a  cross  point 

and 

Fig.  1  3  a  side  view  of  an  arrangement  of  a  fastening 
element  in  the  region  of  the  connection  of 
insulation  panels,  which  are  arranged  on  a 
side  wall  and  of  insulation  panels,  which  are 
arranged  on  a  ceiling  of  load  room. 

According  to  the  construction  shown  in  Fig.  1  in  the 
region  of  a  carrier  profile  (1)  there  is  arranged  a  dis- 
tance  element  (2),  which  is  constructed  with  holes  (3)  in 
the  region  of  sidewardly  fastening  plates  (4).  It  is  possi- 
ble  to  insert  not  showed  screws  to  the  holes  (3)  to  fasten 
the  distance  element  (2)  on  the  U-shaped  carrier  profil 
(1).  To  reduce  thermic  effects  it  is  possible  to  place  insu- 
lation  elements  (5)  within  the  U-shaped  carrier  profile 
(1). 

The  distance  element  (2)  is  constructed  with  the 
cross-shaped  plate  (6),  which  contains  a  central  plate 
(7)  and  four  sidewardly  extending  projections.  Prefera- 
bly  the  central  plate  (7)  is  made  in  the  form  of  a  square. 

Two  of  the  projections  (8)  of  the  cross-shaped  plate 
(6)  are  connected  with  side  flanges  (9)  in  the  form  of  a 
bend.  Preferably  this  bend  do  define  an  angle  with  a 
value  in  the  range  of  90°.  The  side  flanges  (9)  are  con- 
nected  with  base  plates  (10)  in  the  form  of  a  bend.  This 

bend  preferably  do  define  an  angle  with  a  value  in  the 
range  of  90°.  The  base  plates  (10)  are  connected  with 
the  fastening  plates  (4)  in  the  form  of  a  bend.  This  bend, 
too,  preferably  do  define  an  angle  with  a  value  in  the 

5  range  of  90°. 
In  Fig.  2  there  is  shown  a  modified  construction  of 

the  distance  element  (2).  If  one  will  compare  this  con- 
struction  with  the  construction  according  to  Fig.  1  ,  it  will 
be  clear,  that  there  are  two  differences.  First  in  the 

10  region  the  fastening  plate  (4)  and  the  side  flange  (9) 
there  are  holes  (1  1)  to  effect  some  weight  savings.  The 
other  differece  is  that  the  side  flanges  (9)  and  the  fas- 
tening  plates  (4)  are  constructed  as  a  common  element 
without  a  base  plate  (10)  between  the  fastening  plate 

15  (4)  and  the  side  flange  (9).  So  the  production  of  this  dis- 
tance  element  (2)  is  easier. 

In  Fig.  3  there  ist  shown  the  combination  of  a  dis- 
tance  element  (2),  which  is  mounted  on  the  carrier  pro- 
file  (1)  with  a  covering  element  (12).  The  covering 

20  element  (12)  do  fix  lower  insulation  elements  (13)  and 
insulation  penals  (14)  after  being  fastened  on  the  dis- 
tance  elements  (2).  Possibly  the  covering  elements  (12) 
can  be  fixed  on  the  distance  elements  (2)  with  the  help 
of  screws,  which  are  not  shown  in  Fig.  3.  The  covering 

25  elements  (12)  as  well  as  the  carrier  profiles  (1)  are  con- 
structed  in  the  form  of  rails.  In  an  easy  to  manufacture 
construction  the  covering  elements  (12)  have  a  hat 
shaped  profile. 

The  insulation  penals  (14)  can  be  constructed  in 
30  the  form  of  cassettes,  which  do  have  a  covering  layer  of 

metal  and  which  are  mainly  formed  of  a  lightweight  insu- 
lation  material  (15). 

On  the  side  of  the  insulation  panels  (14)  which  is 
arranged  opposite  to  the  metallic  covering  layer  (16) 

35  there  can  be  arranged  a  foil  (1  7)  to  guarantee  a  suffi- 
cient  characteristic  against  water. 

In  Fig.  4  there  is  shown  another  embodiment  of  the 
distance  elements  (2).  This  distance  element  (2)  is 
intended  to  be  installed  along  a  side  flange  of  the  insu- 

40  lation  panels  (14),  for  example  in  the  middle  between 
two  distance  elements  (2)  with  cross-shaped  plates  (6). 
The  distance  element  according  to  Fig.  4  has  no  cross- 
shaped  plate  (6)  and  the  dimension  of  the  central  plate 
(7)  of  this  embodiment  is  dimensioned  as  the  width  of 

45  the  projections  (8)  of  the  cross-shaped  plate  (6).  So  this 
distance  element  (2)  can  be  inserted  in  the  distance 
between  two  insulation  panels  (14). 

In  the  embodiment  according  to  Fi.  6  it  can  be  seen 
that  the  cross-shaped  plate  (6)  ist  inserted  in  distances 

so  (18)  between  four  insulatin  panels  (14).  With  the  help  of 
the  distance  element  (2)  the  position  of  the  insulation 
panels  (14)  is  defined  in  the  direction  from  the  left  to  the 
right  as  well  as  in  the  direction  from  the  lower  side  to  the 
upper  side. 

55  In  Fig.  7  there  is  shown  the  construction  of  the  cov- 
ering  element  (12)  in  detail.  The  covering  elements  (12) 
include  a  base  section  (19),  two  side  flanges  (20) 
extending  from  the  base  section  (19),  two  top  sections 
(21),  two  end  flanges  (22)  and  two  contact  sections 
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(23),  which  are  intended  for  a  direct  contact  with  a  sur- 
face  of  the  insulation  panels  (14).  Preferably  the  above 
referenced  elements  of  the  covering  element  (12)  are 
formed  from  a  one-piece  metal  sheet  in  a  bending  proc- 
ess.  Preferably  the  angles  between  at  least  two  of  these  5 
parts  are  in  the  range  of  90°. 

In  Fig.  8  there  is  shown  a  clamp  (24),  which  is 
intended  for  covering  the  ends  of  two  covering  elements 
(12),  which  are  placed  beneath  each  other.  Such  cover- 
ing  of  two  neighboured  covering  elements  (12)  by  a  10 
clamp  (24)  is  shown  in  Fig.  9. 

Fig.  10  do  show  the  crossing  area  of  two  covering 
elements  (12).  To  enable  such  a  crossing  the  covering 
elements  (12)  are  constructed  with  cut  outs  (25). 

In  Fig.  1  1  there  is  shown  one  covering  element  (12)  is 
with  a  cut  out  (25). 

Fig.  12  do  show  two  crossing  covering  elements 
(12)  in  another  view. 

According  to  the  embodiment  in  Fig.  13  it  is  possi- 
ble,  too,  to  use  the  distance  element  (2)  for  a  connection  20 
of  wall  plates  (26)  and  top  plates  (27),  which  are 
intended  for  the  insulation  of  a  load  room  (28)  of  a  ship. 
For  this  embodiment  the  same  carrier  profiles  (1)  can  be 
used  and  it  is  only  necessary  to  modify  the  bendings  of 
the  distance  elements  (2).  By  this  construction  prefera-  25 
ble  the  base  plate  (10)  can  be  orientated  with  an  angle 
of  45°. 

Claims 
30 

1.  Fastening  system  for  ship  insulation  inside  a  load 
room  (28)  of  a  ship,  which  is  intended  for  a  defined 
positioning  of  insulation  panels  (14),  which  are 
arranged  along  of  carrier  profiles  (1),  characterized 
in  that  the  system  do  contain  distance  elements  (2)  ,  35 
which  are  able  to  be  arranged  and  to  be  fastened 
on  the  carrier  profiles  (1)  and  which  do  extend  from 
the  carrier  profiles  (1)  within  distances  (18) 
between  the  insulation  panels  (14)  and  which  do 
define  the  position  of  the  insulation  panels  (14)  only  40 
in  two  dimensions  parallel  to  the  plane  defined  by 
the  carrier  profiles  (1)  and  that  additional  to  the  dis- 
tance  elements  (2)  there  are  used  covering  ele- 
ments  (12),  which  are  able  to  be  connected  with  the 
distance  elements  (2)  and  which  do  define  the  posi-  45 
tion  of  the  insulation  panels  (14)  in  a  third  dimen- 
sion,  which  do  extend  vertical  to  the  plane  defined 
by  the  carrier  profiles  (1). 

2.  Fastening  system  according  to  claim  1  ,  character-  so 
ized  in  that  the  distance  elements  (2)  do  extend 
within  the  distances  (18)  between  the  insulation 
panels  (14)  in  the  region  of  a  cross-point  near  four 
corners  of  four  insulation  panels  (14)  with  a  cross- 
shaped  plate  (6).  55 

3.  Fastening  system  according  to  claim  1  or  2,  charac- 
terized  in  that  two  projections  (8)  of  the  cross- 
shaped  plate  (6)  are  connected  with  side  flanges 

(9)  in  the  form  of  a  bend. 

4.  Fastening  system  according  to  claims  3,  character- 
ized  in  that  the  bend  do  define  an  angle  with  a  value 
in  the  range  of  90°. 

5.  Fastening  system  according  to  one  of  the  claims  1 
to  4,  characterized  in  that  the  side  flanges  (9)  are 
connected  with  base  plates  (10)  in  the  form  of  a 
bend. 

6.  Fastening  system  according  to  claim  5,  character- 
ized  in  that  the  bend  do  define  an  angle  with  the 
value  in  the  range  of  90°. 

7.  Fastening  system  according  to  one  of  the  claims  1 
to  6,  characterized  in  that  the  base  plates  (1  0)  are 
connected  with  fastening  plates  (4)  in  the  form  of  a 
bend. 

8.  Fastening  system  according  to  claim  7,  character- 
ized  in  that  the  bend  do  define  an  angle  with  the 
value  in  the  range  of  90°. 

9.  Fastening  system  according  to  one  of  the  claims  1 
to  8,  characterized  in  that  the  cross-shaped  plate 
(6),  the  side  flanges  (9),  the  base  plates  (10)  and 
the  fastening  plates  (4)  are  formed  as  a  one-piece 
product. 

10.  Fastening  system  according  to  one  of  the  claim  1  to 
9,  characterized  in  that  in  one  or  more  regions  of 
the  distance  elements  (2)  there  are  arranged 
weight  saving  holes  (11). 
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