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Q  Combined  roof  ceiling  and  dwelling  provided  w'rth  such  a  roof  ceiling. 

(57)  Combined,  sloping  roof-ceiling,  is  built  up  of  adjacent 
roof-ceiling  segments  are  coupled  to  each  other,  which  seg- 
ments,  consist  of  an  oblong  section  as  ceiling  element,  (1,2,3) 
of  a  substantially  L-  or  U-shaped  profile,  and  two  oblong  roof 
sections  (5,6,7)  of  practically  the  same  width  as  the  ceiling 
element,  also  of  a  substantially  L-  or  U-shaped  profile,  which 
near  the  two  ends  are  attached  to  the  flange  orto  both  flanges 
(3)  of  the  ceiling  element  and  which  roof  elements  are  rigidly 
coupled  to  each  other  when  mounted. 

The  flange  or  the  flanges  (3)  of  the  ceiling  elements  are 
preferably  turned  upward  and  the  abutting  flanges  (6,7)  of  the 
U-shaped  roof  elements  (5,6,7),  are  covered  by  a  clamping 
profile  (13)  passed  over  these  flanges  (6,7). 

The  edges  (8)  of  several  roof  elements  (5,6,7)  which  abut 
against  each  other  at  the  ridge  of  the  roof  when  mounted  are 
covered  by  a  ridge  profile  (9). 

The  ceiling  (1,2,3),  and  roof  elements  (5,6,7),  may  be 
made  of  glass-fibre-reinforced  cement  in  which  also  has  been 
taken  up  a  resin  dispersion  of  a  polymer  which  contains  acid 
radicals  and  has  an  average  particle  size  between  0.05  and  0.5 
microns,  the  setting  mass  having  a  water-cement  ratio  bet- 
ween  0.2  and  0.5,  while  the  resin-cement  ratio  is  between  0.2 
and  0.4. 
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The  invention  re la tes   to  a  combined  sloping  r o o f - c e i l i n g ,  

bu i l t   up  of  p re - fab r i ca ted   e lements .  

From  the  Netherlands  patent  appl ica t ion   No.  7314092  there  is  known  a 

r o o f - c e i l i n g   system  which  is  also  bui l t   up  of  p r e - f a b r i c a t e d   e lements .  

The  drawback  of  this  system  is  that  the  dimensions  of  that  cei l ing  and 

therefore   also  of  the  roof  are  en t i r e ly   determined  by  the  dimensions 

of  the  subs t ruc tu re ,   while,  moreover,  mounting  of  the  ce i l ing ,   which- 

is  placed  between  the  s ide-walls   of  the  dwelling,  requires  c o r r e c t  

spacing  of  the  s ide-wal ls .   Although  the  whole  is  bui l t   up  of  p r e -  
f ab r i ca ted   elements,  mounting  is  laborious  owing  to  the  large  dimen- 

sions,  takes  much  time,  and,  in  addi t ion,   requires   t rained  c raf tsmen.  

The  purpose  of  the  invention  is  to  provide  a  r o o f - c e i l i n g  
combination  bui l t   up  of  p re fabr ica ted   r o o f - c e i l i n g   segments  p laced 

side  by  side  and  coupled  to  each  other,  which  can  be  mounted  indepen-  

dently  of  the  dimensions  of  the  subs t ruc ture   in  a  very  short  time,  and 

which  form  a  very  stable  whole.  The  dimensions  of  the  elements  are  l e s s  

large,  which  makes  t ransport   and  mounting  easier   and,  moreover,  permits  
of  unl imited  expansion  of  the  dwelling  in  two  d i r ec t ions .   Mounting  i s  

very  simple,  moreover,  and  no  add i t iona l   roof ing l ike   t i l e s   or  s l a t e s  

etc.  is  needed.  

According  to  the  invention,   this  is  achieved  due  to  the 

combined  r oo f - ce i l i ng   being  bui l t   up  of  r o o f - c e i l i n g   segments  coupled 
to  each  other  side  by  side,  which  segments  consist   of  an  oblong  s e c t i o n ,  

as  ce i l i ng   element,  of  a  s u b s t a n t i a l l y   L-orU-shaped  p rof i le ,   and  two 

oblong  roof  elements  of  p r a c t i c a l l y   the  same  width  as  the  c e i l i n g  

element,  also  of  a  subs t an t i a l l y   L--or  U-shaped  p rof i l e   as  roof  e lements ,  

which  near  the  two  ends  are  attached  to  the  flange  or  to  both  f l anges  
of  the  ce i l ing   element  and  which  roof  elements  are  r igidly  coupled  to 

each  other  at  the  ridge  when  mounted.  By  the  term  oblong  is  meant  t h a t ,  
for  ins tance ,   the  ratio  of  the  length  to  the  width  is  4 :  1  to  8 :  1. 

By  the  flange  of  the  L-shaped  element  is  understood  the  short  leg  of  

the  L-shape.  

Preferably,   flange  or  flanges  of  the  cei l ing  elements  are 



turned  upward. 

Covering  of  the  flanges  of  the  roof  elements,  which  a r e  

placed  against  each  other,  is  preferably   done  by  means  of  a  cover  

p ro f i l e ,   placed  over  the  edges  to  prevent  penet ra t ion   of  rain  w a t e r .  

For  the  same  purpose,  the  adjacent  edges  of  the  roof  elements  of  s e v e r a l  

elements,  when  mounted,  are  preferably   covered  at  the  ridge  by  a  r i d g e  

p ro f i l e .   In  the  system  according  to  the  invention,   the  overhang  of  the  

roof  elements,  and  thereby  also  the  roof  pitch,  can  be  eas i ly   v a r i e d .  

The  ce i l ing   and  roof  elements  may  have  been  made  o f  

a  var iety  of  mater ia ls ,   such  as  s tee l ,   aluminium,  p l a s t i c ,   or  g l a s s f i b r e -  

reinforced  p las t i c   and  in  p a r t i c u l a r   f i b r e - r e i n f o r c e d   cement,  in  which 

preferably   has  also  been  taken  up  a  resin  dispers ion  of  a  polymer  which 

contains  a c i d ' r a d i c a l s   and  has  an  average  pa r t i c l e   size  between  0.05 

and  5  microns,  the  se t t ing   mass  having  a  water-cement  ra t io   between 

0.2  and  0.5,  while  the  resin-cement  weight  ra t io ,   is  between  0.02  and 

0 . 4 .  

The  width  of  the  roof  and  ce i l ing   elements  may  vary  between 

wide  l imi ts ,   e.g.  from  15  to  240  cm,  the  height  of  the  upright   edges 

being  5  to  60  cm.  Preferably ,   the  width  is  30-120  cm  and  the  h e i g h t  

of  the  flanges  10-40  cm. 

Preferably,   the  bodies  of  the  roof  elements  have  a  s tep-shaped  p r o f i l e ,  

for  reasons  of  s trength  as  well  as  a e s t h e t i c s .  

At  the  ridge  side,  the  roof  elements  may  advantageously  be  p rov ided  
with  a  raised  edge,  which  is  in  p a r t i c u l a r   higher  than  the  u p r i g h t  

flange  or  f l a n g e s .  
The  length  of  the  cei l ing  elements  may  vary  from  2  to  12  m,  in  

p a r t i c u l a r   from  3-8  m.  In  a t taching   the  roof  elements  to  the  ends  of  

the  ce i l ing   elements,  it  is  possible   to  leave  a  clearance  between  the  

bodies  of  the  two-elements.  Ven t i l a t ion   air  can  flow  in  through  t h i s  

clearance,   leaving  the  roof  again  at  the  ridge.  To  that  e f fec t ,   the  

ridge  prof i le   is  mounted  with  a  clearance  over  the  s l i g h t l y   spaced  end 

edges  of  the  roof  elements.  In  this  way,  continuous  v e n t i l a t i o n   between 

roof and  ce i l ing   is  obta ined.  The  combined  roo f - ce i l i ng   according  to  
the  invention  is  mounted  very  simply,  is  very  stable  and  is  independent  
of  the  subs t ruc ture .   Pos i t ion ing   of  the  i n t e r i o r   walls  of  the  s u b s t r u c -  

ture  is  completely  free;  as  regards  the  pos i t ioning  of  the  outer  w a l l s ,  
there  is  a  high  degree  of  freedom.  The  ce i l ing   is  r igid  and  can  be 



walked  on,  so  that  the  room  above the  ce i l ing   can  be  made  f i t   to  l i v e  

in.  The  roo f -ce i l i ng   is  cheap  and,  moreover,  wood-subs t i tu t ing .   This  

is  of  p a r t i c u l a r   importance  for  countr ies   where  wood  as  a  c o n s t r u c t i o n  

material   is  s c a r c e .  
With  reference  to  a  drawing,  the  invention  will  be  f u r t h e r  

e l u c i d a t e d .  
In  this  drawing: 

Fig.  1  is  a  U-shaped  ce i l ing   element  in  p e r s p e c t i v e ;  

Fig.  2  is  a  U-shaped  roof  element,  the  body  having  a  s t ep-shaped  

p r o f i l e ;  

Fig.  3  is  a  combined  r o o f - c e i l i n g   segment; 

Fig.  4  shows  two  adjacent,   coupled  roo f - ce i l i ng   segments. 

Fig.  1  shows  a  diagrammatic  represen ta t ion   of  a U-shaped 

ce i l ing   element  of  f i b r e - r e i n f o r c e d   cement  to  which  has  been  added  a 
resin  dispers ion  cons is t ing   of  a  dispersion  of  a  polymer  which  con ta ins  

acid  radica ls   and  has  an  average  p a r t i c l e   size  between  0.05  and 

5  microns,  the  w a t e r - s e t t i n g   mass  having  a  water-cement  rat io  between 

0.2  and  0.5,  while  the  resin-cement  weight  ratio  is  between  0.02  and  0 .4 .  

The  p roce s sab i l i t y   of  the  mortars  used  is  excel lent ,   in  s p i t e  
of  the  lower  water-cement  factor   and  the  presence  of  the  acid  r a d i c a l s .  

In  pa r t i cu l a r ,   preference  is  given  to  polymer  resins  prepared 
from  monomers  containing  vinyl  r ad ica l s .   The  polymer  resins  should 

contain  acid  radicals   such  as  phosphoric  acid  or  sulphoric  acid  r a d i c a l s .  
These  carboxylic  radica ls   may  come  from  b u i l t - i n   mono-unsaturated  a c id s ,  
such  as  acryl ic   acid,  methacrylic  acid,  fumaric  acid,  i taconic   ac id ,  
crotonic  acid  or  semi-es ters   of  maleic  acid,  fumaric  acid  or  i t a c o n i c  

acid;  they  may  also  have  been  grafted  onto  the  polymer.  Further,  they 

may  have  been  formed  through  modif icat ion,   in  pa r t i cu l a r   through  o x i -  

dation  or  sapon i f i ca t ion ,   of  ce r ta in   polymers.  Preference,  however,  i s  

given  to  carboxylic  acids  from  monomers  with  one  free  valency,  con ta in ing  

one  or  more  carboxylic  radica ls   and  polymerized  into  the  polymeric  r e s i n .  

For  optimum  resu l t s ,   these  monomers  are  preferably  present  in  a  q u a n t i t y  
of  2.5  to  30  %  by  wt.  r e l a t ive   to  the  polymer. 

Very  good  resul t s   are  obtained  if  the  quantity  of  unsaturated  monomer 

containing  carboxylic  acids  amounts  to  5  to  25  %  by  wt.,  in  p a r t i c u l a r  
from  10  to  20  %  by  wt.  



For  the  rest ,   the  polymers  consis t   of  vinyl  monomers,  s t y r e n e ,  

a-methyl   s tyrene,   vinyl  ch lor ide ,   cyclohexyl  methacrylate,   a c r y l o n i -  

t r i l e ,   vinyl  ace ta te ,   vinyl  ve r sa t a t e ,   methyl  methacrylate ,   e t h y l ,  

butyl  and  hexy lac ry la te ,   d ibutyl   fumarate,  or  dibutyl  maleate,  methyl 

vinyl  ether,   ethylene  and  p ropy lene .  

To  reach  optimum  p r o p e r t i e s ,   it  is  desirable   to  choose  the  

wa te r - cemen t  f ac to r   between  0.2  and  0 . 4 .  

A  ce i l ing   element  of  a  U-shaped  c ross - sec t ion   cons is t s   of  the  

body  1  and  the  flanges  2  and  3,  the  ends  of  which  have  been  provided 

with  holes  4,  through  which  p ivot ing  pins  can  be  s tuck .  

Fig.  2  represents   a  roof  element  of  a  U-shaped  c ross - sec t ion   with  a 

step-shaped  p ro f i l e .   In  this  f igure ,   5  indicates   the  body  and  6  and  7 

the  f langes.   At  the  ridge  side  of  the  roof,  the  element  has  a  r a i s e d  

edge  8. 

Fig.  3  shows  a  combined  r o o f - c e i l i n g   segment.  Ceiling  e lements  

of  a  U-shaped  c ro s s - s ec t i on   are  at tached  to  the  subs t ruc ture   (not  shown). 

The  roof  segments  5,  6,  7  are  pivoted  to  the  cei l ing  elements  by  means 
of  pins  10  which  pass  through  the  holes  4  and  12  of  the  ce i l ing   e lements  

and  the  roof  elements,  r e spec t i ve ly .   Subsequently,  the  roof  segments 

are  swung  up  t i l l   the  upright  edges  8  meet.  These  edges  8  are  coupled 
to  each  other  by  means  of  pins  11.  A  ridge  prof i le   9  is  placed  over  the  

upright  edges  8  to  prevent  pene t ra t ion   of  rain  water.  By  changing  t he  

posi t ion  of  the  holes  12  in  the  roof  elements,  their   overhang  is  changed 
and  thereby  the  roof  p i t c h .  

Fig.  4  shows  two  coupled  r o o f - c e i l i n g   segments,  one  behind  the  

o t h e r .  

Over  the  abut t ing  flanges  6,  7  of  the  roof  elements  of  U-shaped  c r o s s -  
sect ion,   a  cover  p ro f i l e   13  has  been  placed  for  the  same  purpose  as  the  

ridge  p rof i l e   9. 

As  shown  by  the  f igures   3  and  4,  there  is  a  clearance  14 

between  the  body  1  of  the  ce i l ing   element  and  the  body  5  of  the  roof  

element,  when  mounted.  Through  this  clearance,   air  can  flow  in  between 
roof  and  ce i l ing ,   which  air  leaves  the  roof  again  at  the  ridge.  C o n t i -  

nuous  v e n t i l a t i o n   under  the  roof  is  thus  provided.  



1.  Combined,  sloping  roo f - ce i l i ng ,   charac te r ized   in  that  it  is  b u i l t  

up  of  adjacent   r oo f - ce i l i ng   segments  coupled  to  each  other,  which 

segments,  consis t   of  an  oblong  section  as  ce i l ing   element,  of  a 

s u b s t a n t i a l l y   L-  or  U-shaped  p rof i l e ,   and  two  oblong  roof  s e c t i o n s  
of  p r a c t i c a l l y   the  same  width  as  the  ce i l ing   element,  also  of  a 

s u b s t a n t i a l l y   L-  or  U-shaped  p rof i le ,   which  near  the  two  ends  are  

attached  to  the  flange  or  to  both  flanges  of  the  ce i l ing   element 

and  which  roof  elements  are  r ig id ly   coupled  to  each  other  when 

mounted. 

2.  Combined  r o o f - c e i l i n g   according  to  claim  1,  charac te r ized   in  t h a t  

the  f l ange ,o r   the  flanges  of  the  ce i l ing   elements  are  turned 

upward. 
3.  Combined  r o o f - c e i l i n g   according  to  claims  1  and  2,  c h a r a c t e r i z e d  

in  that  the  abutt ing  flanges  of  the  U-shaped  roof  elements  a re  
covered  by  a  clamping  prof i le   passed  over  these  f l a n g e s .  

4. Combined  r o o f - c e i l i n g   according  to  claims  1  and  2,  charac ter ized   in  

that  the  edges  of  several  roof  elements  which  abut  against  each 

other  at  the  ridge  of  the  roof  when  mounted  are  covered  by  a  r idge  

p r o f i l e .  
5.  Combined  r o o f - c e i l i n g   according  to  the  claims  1-4,  c h a r a c t e r i z e d  

in  that  the  U-shaped  cei l ing  and  roof  elements  are  made  of  f i b r e -  

reinforced  cement. 

6.  Combined  r o o f - c e i l i n g   according  to  the  claims  1-5,  c h a r a c t e r i z e d  

in  that  the  ce i l ing   and  roof  elements  are  made  of  g l a s s - f i b r e -  
reinforced  cement  in  which  also  has  been  taken  up  a  resin  d i s p e r s i o n  
of  a  polymer  which  contains  acid  radicals   and  has  an  average 
pa r t i c l e   size  between  0.05  and  0.5  microns,  the  se t t ing   mass  having 

a  water-cement  ratio  between  0.2  and  0.5,  while  the  r es in -cement  

ratio  is  between  0.02  and  0 .4 .  

7.  Combined  r o o f - c e i l i n g   according  to  the  claims  1-6,  c h a r a c t e r i z e d  

in  that  the  width  of  the  roof  and  ce i l ing   elements  varies  from 
15-240  cm,  and  the  height  of  the  flanges  from  5  to  60  cm. 

8.  Combined  r o o f - c e i l i n g   according  to  the  claims  1-7,  charac te r ized   in  

that  the  bodies  of  the  U-shaped  roof  elements  have  a  s tepshaped 

p r o f i l e .  



9.  Combined  roof -ce i l ing   according  to  the  claims  1-8,  c h a r a c t e r i z e d  

in  that  the  roof  elements  have  a  raised  end  edge  at  the  r idge  
s i d e .  

10.  Combined  roof -ce i l ing   according  to  the  claims  1-9,  c h a r a c t e r i z e d  

in  that  ven t i l a t i on   air  can  f reely  flow  in  and  out  between  the 

ce i l i ng   and  the  roof  when  mounted. 

11.  Roof -ce i l ing   segment,  charac te r ized   in  that  i t   is  bui l t   up  of  

an  oblong  section  as  ce i l ing   element  of  a  s u b s t a n t i a l l y   L-  or  
U-shaped  p ro f i l e ,   with  a  length  which  exceeds  the  relevant   dimen- 
sion  of  the  dwelling,  and  two  sect ions  of  p r a c t i c a l l y   the  same 
width  as  the  cei l ing  element,  of  a  s u b s t a n t i a l l y   L-  or  U-shaped 
p r o f i l e ,   as  roof  elements,  which  near  the  two  ends  are  attached  to 
the  flange  or  to  both  flanges  of  this  ce i l ing   sect ion  and  which 
roof  elements  are  r ig id ly   coupled  to  each  other  at  the  ridge  when 
mounted  and  so  form  a  sloping  roof  segment.  

12.  Dwelling  provided  with  a  r o o f - c e i l i n g   according  to  the  claims  1-11. 
13.  Combined  roo f - ce i l i ng   as  described  and  represented  in  the  drawing. 








