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(54)  Window  construction 

(57)  A  window  construction  comprises  an  outer 
frame  (1)  which  can  be  mounted  in  a  casing  (3)  by 
means  of  hinges  (2)  to  swing  on  a  substantially  vertical 
axis,  and  a  number  of  inner  frames  (4,5)  which  are 
arranged  to  slide  back  and  forth  within  the  outer  frame 
(1).  The  outer  frame  (1)  is  made  of  steel  or  a  material 
with  which  an  approximately  equal  rigidity  can  be 
obtained  in  the  window  construction.  The  outer  frame 
(1)  is  formed  by  a  U-section,  each  of  the  legs  of  which 
U-section  defines  the  plane  in  which  an  inner  frame 
(4,5)  is  slidable,  and  with  a  preposition  which  depends 
on  the  dimensions  and  the  weight  of  the  window  con- 
struction. 
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Description 

[0001  ]  The  present  invention  relates  to  a  window  con- 
struction  comprising  an  outer  frame  which  can  be 
mounted  in  a  casing  by  means  of  hinges  to  swing  on  a  s 
substantially  vertical  axis,  and  a  number  of  inner  frames 
which  are  arranged  to  slide  back  and  forth  within  the 
outer  frame. 
[0002]  Such  a  window  construction,  in  which,  how- 
ever,  only  two  inner  frames  are  arranged  to  move  back  10 
and  forth  within  the  outer  frame,  is  known  from  GB-A- 
2190414,  in  particular  from  Fig.  15  and  page  2,  lines 
118-128.  When  realizing  this  window  construction, 
problems  occur  because  here,  contrary  to  a  fixed  frame 
with  a  window  mounted  therein  swinging  on  a  vertical  is 
axis,  no  coupling  is  present  between  the  top  corner  on 
the  side  of  the  outer  frame  remote  from  the  hinged  side 
and  the  bottom  corner  on  the  hinged  side,  which,  cer- 
tainly  when  the  window  construction  is  relatively  large 
and  therefore  heavy,  results  in  a  slightly  crooked  win-  20 
dow  construction,  namely  in  the  sense  that  the  side  of 
the  window  construction  remote  from  the  hinged  side 
will  sag  down  a  little  so  that  the  window  construction 
slightly  deforms  from  the  pure  rectangular  form  into  a 
parallelogram  form,  with  the  result  that  the  window  con-  25 
struction  is  jammed  and  does  not  close  very  well  any- 
more.  Although  the  above-mentioned  corners  of  the 
window  construction  could  be  strengthened,  it  has  been 
found  in  practice,  in  view  of  the  esthetic  requirements 
imposed  on  window  constructions,  that  this  solution  is  30 
not  acceptable  for  very  large  window  constructions, 
such  as  those  occurring  in  many  old  buildings.  In  this 
connection  it  should  be  realized  that,  just  because  of  the 
esthetic  requirements,  aluminum  frames  are  often  used 
which,  in  actual  fact,  readily  deform  in  the  absence  of  35 
the  coupling  between  the  above-mentioned  corners  in  a 
window  construction  as  defined  in  the  opening  para- 
graph.  For  smaller  window  constructions  aluminum  can 
therefore  be  used  without  any  inconvenience. 
[0003]  Such  a  problem  occurs  both  with  window  con-  40 
structions  for  window  frames  or  double  window  frames, 
in  which  the  inner  frames  can  be  slid  up  and  down  in  the 
outer  frame,  and  with  window  constructions  for,  e.g., 
large  sun-lounge  doors,  in  which  the  inner  frames  can 
be  moved  in  the  outer  frame  from  left  to  right,  and  con-  45 
versely. 
[0004]  It  is  an  object  of  the  invention  to  solve  the 
above-mentioned  problems  at  least  substantially  and  to 
provide  a  window  construction  which,  also  when  it  is  rel- 
atively  large  and  heavy,  can  be  swingingly  suspended  so 
with  a  proper  fit,  with  no  deformation  occurring,  while  at 
the  same  time  the  requirements  of  esthetics  are  fully 
satisfied. 
[0005]  According  to  the  invention  the  window  con- 
struction  as  defined  in  the  opening  paragraph  is  there-  55 
fore  characterized  in  that  the  outer  frame  is  made  of 
steel  or  a  material  with  which  an  approximately  equal 
rigidity  can  be  obtained  in  the  window  construction,  and 

that  the  outer  frame  is  formed  with  a  pre-position  which 
depends  on  the  dimensions  and  the  weight  of  the  win- 
dow  construction. 
[0006]  As  used  herein,  pre-position  refers  to  the 
degree  in  which  the  outer  frame  is  preformed  such,  i.e. 
is  given  such  a  parallelogram  structure,  that  under  the 
weight  of  the  window  the  outer  frame  assumes  a  rectan- 
gular  form  again;  the  preposition  is  expressed  by  the 
degree  in  which  the  top  corner  of  the  outer  frame 
remote  from  the  hinged  side  is  located  higher  than  the 
top  corner  located  on  the  hinged  side.  In  a  simple 
embodiment  the  pre-position  (h)  is  defined  by  the  rela- 
tion:  h  =  f  x  B  ,  in  which  B  is  the  width  of  the  window 
construction  and  f  a  factor  of  the  order  of  from  0.01  to 
0.025,  subject  to  the  height  of  the  window  construction. 
For  windows  up  to  about  2.5  to  3  m  this  factor  will  be 
about  0.01  ;  for  windows  of  the  order  of  3  m  or  a  little 
above  it  will  be  about  0.015.  For  still  higher  window  con- 
structions  even  values  of  0.02  or  possibly  0.025  may  be 
necessary  for  the  factor  f. 
[0007]  Both  in  connection  with  the  rigidity  of  the  win- 
dow  construction  and  in  view  of  the  slidability  of  the 
inner  frames  it  is  to  be  preferred  that  the  outer  frame  is 
formed  by  a  rectangular  U-section,  W-section  or  a  simi- 
lar  section,  over  or  between  the  legs  of  which  section  an 
inner  frame  is  slidable.  In  a  concrete  embodiment  an 
inner  frame  is  slidable  by  means  of  runners  arranged 
therein  over  or  between  the  legs  of  the  section.  The 
inner  frames  are  therefore  readily  slidable  one  behind 
and  along  the  other  over  or  between  the  relevant  legs  of 
the  section.  Arranged  between  the  legs  of  the  section 
are  known  per  se  equalizer  springs  to  support  each  of 
the  inner  frames. 
[0008]  To  give  the  outer  frame  the  required  esthetic 
appearance,  it  may  be  provided  with  a  surface  layer,  e.g. 
of  plastic.  The  inner  frames  may  then,  of  course,  also  be 
made  of  the  same  material. 
[0009]  The  invention  will  hereinafter  be  explained  in 
more  detail  with  reference  to  the  accompanying  draw- 
ings  in  which: 

Fig.  1  is  diagrammatic  view  of  a  window  construc- 
tion  according  to  the  invention  comprising  two  inner 
frames; 
Fig.  2  is  a  horizontal  cross  section  taken  along  the 
line  A-A  in  Fig.  1  ; 
Fig.  3  is  a  horizontal  cross  section  taken  along  the 
line  B-B  in  Fig.  1  ; 
Fig.  4  is  a  vertical  cross  section  taken  along  the  line 
C-C  in  Fig.  1  ; 
Fig.  5  is  a  diagrammatic  view  of  a  window  construc- 
tion  comprising  three  inner  frames; 
Fig.  6  is  a  diagrammatic  view  of  a  window  construc- 
tion  comprising  four  inner  frames;  while 
Fig.  7  shows  the  use  of  a  W-section  for  the  outer 
frame. 

[0010]  The  window  construction  diagrammatically 
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shown  in  Fig.  1  comprises  an  outer  frame  1  which  can 
be  mounted  in  a  casing  3  for  swinging  on  a  substantially 
vertical  axis  by  means  of  hinges  2.  Arranged  within  the 
outer  frame  1  are  two  inner  frames  4  and  5  for  up  and 
down  movement.  Window  panes  6  and  7,  respectively,  5 
are  inserted  into  these  inner  frames.  The  inner  frames, 
together  with  the  window  panes,  form  window  frames. 
Both  window  frames  can  be  slid  along  each  other  up 
and  down  over  the  entire  height,  so  that  for  a  desired  air 
circulation  or  for  cleaning  the  window  panes  any  desired  w 
position  of  the  window  frames  can  be  obtained.  In  Fig. 
1  ,  the  inner  frame  5  is  pushed  up  with  respect  to  the 
inner  frame  4,  so  that  on  the  lower  side  a  space  is 
cleared  for  passing  air. 
[001  1  ]  The  outer  frame  1  is  formed  by  a  steel  U-sec-  15 
tion  8  which,  during  manufacture,  is  made,  somewhat 
departing  from  the  rectangular  form,  in  some  form  of 
parallelogram,  namely  in  the  sense  that  of  the  corners 
A,  B,  C  and  D  the  corner  B  is  located  a  little  higher  than 
the  corner  A  and  the  corner  C  equally  higher  than  the  20 
corner  D.  The  distance  h  over  which,  during  the  manu- 
facture  of  the  outer  frame  1  ,  the  corners  B  and  C  are 
located  higher  than  the  respective  corners  A  and  D  is 
chosen  such  that,  when  the  entire  window  construction 
is  suspended  in  the  hinges  2,  the  outer  frame  1  deforms  25 
under  its  weight  to  such  a  degree  as  to  assume  such  an 
accurate  rectangular  form  that  it  is  impossible  almost  for 
certain  that  the  window  construction  is  jammed  in  the 
casing.  The  distance  h  will  therefore  depend  on  the 
dimensions  and  the  weight  of  the  window  construction.  30 
In  practice,  it  has  been  found  that  a  distance  h  satisfying 
the  relation:  h  =  f  x  B  ,  in  which  B  is  the  width  of  the  win- 
dow  construction  and  f  a  factor  of  the  order  of  from  0.01 
to  0.025,  subject  to  the  height  of  the  window  construc- 
tion.  For  windows  up  to  about  2.5  to  3  m  this  factor  will  35 
be  about  0.01  ;  for  windows  of  the  order  of  3  m  or  a  little 
above  it  will  be  about  0.015.  For  still  higher  window  con- 
structions  even  values  of  0.02  or  possibly  0.025  may  be 
necessary  for  the  factor  f. 
[0012]  Certainly  for  large  windows  it  will  rather  often  40 
be  necessary  that  the  outer  frame  1  is  hinged  with 
respect  to  a  steel  strip  which  can  be  fixed  in  the  casing. 
The  hinges  may  then  be  fixed  to  this  steel  strip  by  weld- 
ing.  In  the  present  embodiment  such  a  steel  strip  9  is 
fixed  in  the  casing  3,  between  which  strip  9  and  casing  45 
3  a  bent  sealing  plate  10  is  arranged  which  connects  by 
means  of  a  sealing  strip  1  1  to  the  U-section  8  when  it  is 
moved  to  the  closed  position.  Such  a  sealing  plate  with 
sealing  strip  is  also  present  on  the  side  of  the  window 
construction  remote  from  the  hinges  2,  as  well  as  on  the  so 
upper  and  lower  sides  thereof.  Located  on  the  lower 
side  between  the  sealing  plate  10  and  the  lower  edge  of 
the  U-section  8  is,  moreover,  a  run-on  block  12  fixed  in 
the  casing  together  with  the  sealing  plate,  which  run-on 
block  cooperates  with  a  run-on  edge  portion  1  3  fixed  to  55 
the  lower  side  of  the  U-section  8. 
[0013]  Each  of  the  legs  of  the  surrounding  U-section 
8  defines  a  plane  in  which  the  respective  inner  frames  4 

and  5  are  slidable.  These  inner  frames  have  a  H-shaped 
section.  On  the  side  facing  inwards,  the  inner  frames  4 
and  5  enclose  the  window  panes  6  and  7  by  means  of 
surrounding  sealing  strips  14.  On  the  side  facing  out- 
wards,  they  enclose  a  space  which  contains  runners 
(not  shown  in  the  figures)  supported  on  the  edges  of  the 
legs  of  the  U-section  8.  By  means  of  these  runners  an 
inner  frame  is  slidable  over  opposite  edges  of  a  relevant 
leg  of  the  U-section.  The  upright  edges  of  these  legs  are 
therefore  provided  with  a  sliding  layer  15.  The  inner 
frames  further  comprise  sealing  elements  16  which, 
during  up  and  down  movement  of  the  inner  frames, 
move  along  this  sliding  layer  and,  in  their  extreme  posi- 
tion,  immediately  bear  against  the  upper  and  lower  legs 
of  the  U-section  8. 
[0014]  The  inner  frames  are  further  connected  by 
means  of  plate  pieces  17  with  equalizer  springs  18 
arranged  between  the  vertically  extending  legs  of  the  U- 
section  8.  The  equalizer  springs  are  of  the  known  type 
and  are  adjusted  to  the  weight  of  the  load  to  be  carried, 
namely  the  relevant  inner  frames  with  window  panes. 
[0015]  When  the  inner  frames  are  in  their  extreme 
position,  the  upper  edge  19  of  the  lower  inner  frame 
engages  the  lower  edge  20  of  the  upper  inner  frame, 
while,  furthermore,  additional  sealing  elements  21  of 
the  same  type  as  the  sealing  elements  1  6  are  present  to 
enable  proper  sealing  of  the  space  between  the  two 
inner  frames  in  this  position. 
[001  6]  Both  inner  frames  further  comprise  engage- 
ment  means  22  and  23  to  enable  up  and  down  move- 
ment  of  the  respective  inner  frames.  The  engagement 
means  22  of  the  upper  inner  frame  are  provided  with  an 
eye  to  enable  engagement  of  this  inner  frame  by  means 
of  an  operating  rod.  The  engagement  means  23  of  the 
lower  inner  frame  further  comprise  locking  means  24  for 
cooperation  with  a  locking  plate  25  fixed  at  the  bottom  of 
the  lower  inner  frame. 
[001  7]  In  the  present  case  the  outer  frame  is  made  of 
steel.  However,  other  materials  which  ensure  an 
approximately  equal  rigidity  in  the  window  construction, 
in  particular  in  that  of  the  outer  frame  1  ,  may  also  be 
used.  Moreover,  it  is  possible  from  an  esthetic  viewpoint 
to  provide  the  outer  frame  1  with  a  surface  layer,  e.g.  of 
plastic.  This  is  particularly  attractive  when  the  inner 
frames  are  also  made  of  this  material. 
[0018]  The  invention  is  in  no  way  limited  to  the  exem- 
plary  embodiment  described  above  with  reference  to 
the  accompanying  drawings  but  comprises  all  kinds  of 
modifications,  of  course  as  far  as  falling  within  the  scope 
of  protection  of  the  annexed  claims.  Thus,  for  instance, 
the  invention  is  not  limited  to  an  outer  frame  with  only 
two  inner  frames  slidable  therein.  It  is  possible  to 
arrange  several  inner  frames.  Fig.  5  shows  an  outer 
frame  1  in  which  three  inner  frames  26-28  are  slidably 
arranged,  while  Fig.  6  shows  an  outer  frame  with  even 
four  inner  frames  29-32.  The  invention  may  further  be 
used  for  casement  windows,  which  are  windows  having 
two  wings  hingedly  fixed  in  a  casing  on  opposite  sides 
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and  closed  in  the  middle  by  a  so-called  closing  stile;  tic. 
similarly,  it  can  be  used  for  double  doors,  in  particular 
double  sun-lounge  doors.  Furthermore,  the  invention  is 
not  limited  to  the  use  of  U-sections;  W-sections  or  other 
sections  are  possible,  over  or  between  the  legs  of  which  5 
an  inner  frame  is  slidable.  Thus,  Fig.  7  shows  a  lateral 
cross  section  of  an  obviously  surrounding  W-section  33, 
which  may  be  used  instead  of  a  U-section.  The  inner 
frames  4  and  5  are  then  movable  between  the  legs  of 
the  W-section.  Furthermore,  instead  of  the  sealing  plate  w 
10  in  Figs.  2  and  3,  a  sealing  section  34  may  be 
arranged.  This  sealing  section  may  be  necessary  if  a 
relatively  heavy  window  construction  is  to  be  placed  in  a 
relatively  weak  casing.  It  is  further  observed  that,  apart 
from  the  outer  frame,  the  other  parts  may  be  made  of  75 
any  possible  material,  such  as  steel,  aluminum,  plastics, 
etc. 

Claims 
20 

1  .  A  window  construction  comprising  an  outer  frame 
which  can  be  mounted  in  a  casing  by  means  of 
hinges  to  swing  on  a  substantially  vertical  axis,  and 
a  number  of  inner  frames  which  are  arranged  to 
slide  back  and  forth  within  the  outer  frame,  charac-  25 
terized  in  that  the  outer  frame  is  made  of  steel  or  a 
material  with  which  an  approximately  equal  rigidity 
can  be  obtained  in  the  window  construction,  and 
that  the  outer  frame  is  formed  with  a  pre-position 
which  depends  on  the  dimensions  and  the  weight  of  30 
the  window  construction. 

2.  A  window  construction  according  to  claim  1  ,  char- 
acterized  in  that  the  pre-position  (h)  is  defined  by 
the  relation:  h  =  f  x  B  ,  in  which  B  is  the  width  of  the  35 
window  construction  and  f  a  factor  of  the  order  of 
from  0.01  to  0.025,  subject  to  the  height  of  the  win- 
dow  construction. 

3.  A  window  construction  according  to  claim  1  or  2,  40 
characterized  in  that  the  outer  frame  is  formed  by  a 
rectangular  U-section,  W-section  or  a  similar  sec- 
tion,  over  or  between  the  legs  of  which  section  an 
inner  frame  is  slidable. 

45 
4.  A  window  construction  according  to  claim  3,  char- 

acterized  in  that  an  inner  frame  is  slidable  by  means 
of  runners  arranged  therein  over  or  between  the 
legs  of  the  section. 

50 
5.  A  window  construction  according  to  claim  3  or  4, 

characterized  in  that  equalizer  springs  are  arranged 
between  the  legs  of  the  U-section  to  support  each 
of  the  inner  frames. 

55 
6.  A  window  construction  according  to  any  one  of  the 

preceding  claims,  characterized  in  that  the  outer 
frame  is  provided  with  a  surface  layer,  e.g.  of  plas- 
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This  annex  lists  the  patent  family  members  relating  to  the  patent  documents  cited  in  the  above-mentioned  European  search  report. 
The  members  are  as  contained  in  the  European  Patent  Office  EDP  file  on 
The  European  Patent  Office  is  in  no  way  liable  for  these  particulars  which  are  merely  given  for  the  purpose  of  information. 

21-09-1999 

Patent  document  Publication  Patent  family  Publication 
cited  in  search  report  date  member(s)  date 

US  1693551  A  27-11-1928  NONE 

DE  818843  C  NONE 

NL  6610189  A  30-01-1967  DE  1509901  A  10-07-1969 
GB  1147673  A 

US  1462644  A  24-07-1923  NONE 

US  5012616  A  07-05-1991  NONE 

DE  2404717  B  24-04-1975  NONE 

w  For  more  details  about  this  annex  :  see  Official  Journal  of  the  European  Patent  Office,  No.  1  2/82 
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