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©  A  panel  assembly  comprising  a  panel  (42)  hav- 
ing  a  front  face  and  a  back  face,  a  frame  (36) 
surrouding  the  panel,  first  (48)  and  second  (46)  lon- 
gitudinal  wedge-shaped  packing  elements  which  are 
disposed  between  the  frame  and  the  panel  and 
which  include  engaging  means  preventing  the  ele- 
ments  from  moving  down  each  other,  the  first  pack- 
ing  element  (48)  being  held  against  transverse 
movement  with  respect  to  the  frame  (36),  the  second 
packing  element  (46)  having  an  upstanding  portion 
(54)  which  faces  the  front  face  of  the  panel  and 
being  held  against  movement  in  a  first  direction, 
which  first  direction  extends  from  the  panel  towards 
the  upstanding  portion  of  the  second  packing  ele- 
ment,  by  engagement  of  a  surface  of  the  first  pack- 
ing  element  (48)  with  a  surface  of  the  second  pack- 
ing  element  (46),  and  the  assembly  including  means 
preventing  movement  of  the  second  packing  ele- 
ment  (46)  in  a  second  direction  which  is  opposite  to 

the  first  direction. 
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A  PANEL  ASSEMBLY 

I  his  invention  relates  to  a  panel  assembly 
comprising  a  panel  having  a  front  face  and  a  back 
face,  a  frame  surrounding  the  panel,  first  and  sec- 
ond  longitudinal  packing  elements  which  are  dis- 
posed  between  the  frame  and  the  panel  and  lon- 
gitudinal  sealing  means  engaging  the  frame  and 
the  panel,  the  first  packing  element  being  held 
against  transverse  movement  with  respect  to  the 
frame.  The  panel  may  be  a  single  pane  of  glass  or 
a  sealed  double  -  or  triple-glazed  unit,  or  a  panel  of 
wood,  plastic  or  metal. 

In  known  glazing  assemblies,  the  frame  has  an 
upstanding  wall  on  the  inside  -  that  is,  on  the  side 
nearest  the  interior  of  a  building  to  which  the  glaz- 
ing  assembly  is  to  be  fitted  -  and  the  glass  panel 
will  be  fitted  to  the  outside  of  this  wall.  Outside  of 
the  glass  panel  is  an  upstanding  retaining  wall. 
Since  the  glass  panel  has  to  be  lifted  over  the 
retaining  wall  so  as  to  be  dropped  into  the  channel 
between  the  two  walls,  there  is  clearance  between 
the  periphery  of  the  glass  panel  and  the  frame.  To 
take  up  this  clearance,  packing  elements  are  fitted 
between  the  frame  and  the  glass  panel.  In  some 
cases,  the  packing  elements  are  simply  flat  ele- 
ments  and  in  other  cases  the  packing  elements  are 
co-operating  pairs  of  wedge-shaped  elements.  A 
bead  and  sealing  strip  are  fitted  between  the  glass 
panel  and  the  retaining  wall. 

The  disadvantage  with  this  assembly  is  that  a 
burglar  can  lift  off  the  bead  and  sealing  strip  using 
a  tool  such  as  a  scraper  and  then  remove  the  glass 
panel  without  too  much  difficulty. 

The  object  of  the  invention  is  to  provide  a 
panel  assembly  in  which  removal  of  the  panel  is 
made  more  difficult  and  time  consuming. 

Accordingly,  the  present  invention  provides  a 
panel  assembly  comprising  a  panel  having  a  front 
face  and  a  back  face,  a  frame  surrounding  the 
panel,  first  and  second  longitudinal  packing  ele- 
ments  which  are  disposed  between  the  frame  and 
the  panel  and  longitudinal  sealing  means  engaging 
the  frame  and  the  panel,  the  first  and  second 
sacking  elements  being  wedge-shaped  and  includ- 
ng  engaging  means  which  prevent  the  elements 
from  moving  down  each  other,  the  first  packing 
3lement  being  held  against  transverse  movement 
with  respect  to  the  frame,  the  second  packing 
slement  having  an  upstanding  portion  which  faces 
:he  front  face  of  the  panel  and  is  held  against 
movement  in  a  first  direction  which  first  direction 
sxtends  from  the  panel  towards  the  upstanding 
Dortion  of  the  second  packing  element,  by  engage- 
ment  with  a  surface  of  the  first  packing  element 
with  a  surface  of  the  second  packing  element,  and 
neans  preventing  movement  of  the  second  pack- 

ing  element  in  a  second  direction  which  is  opposite 
to  the  first  direction. 

The  packing  elements  are  used  in  the  normal 
manner  to  take  up  clearance  between  the  frame 

5  and  the  panel. 
The  upstanding  portion  of  the  second  packing 

element  will  be  on  the  outside  of  a  fitted  glazing 
panel  assembly  and,  with  all  the  clearance  between 
the  frame  and  the  panel  taken  up  by  the  packing 

10  elements  and  access  to  the  assembly  only  being 
from  the  outside,  the  panel  cannot  be  removed 
from  the  outside  without  damaging,  or  destroying, 
the  assembly. 

Conveniently,  the  surfaces  of  the  first  and  see- 
rs  ond  packing  elements  which  engage  each  other 

are  provided  by  longitudinal  walls  confronting  each 
other. 

The  two  packing  elements  are  wedge-shaped 
and  include  engaging  means  which  prevent  the 

20  elements  from  moving  down  each  other.  After  the 
components  of  the  assembly  are  in  place,  then  the 
elements  of  each  pair  of  wedge-shaped  packing 
elements  are  moved  with  respect  to  one  another  so 
that  all  of  the  clearance  between  the  frame  and  the 

25  panel  is  taken  up. 
The  engaging  means  can  be  provided  on  the 

inclined  opposed  surfaces  of  the  packing  elements 
or  on  opposed  surfaces  of  the  elements  facing  in 
the  first  and  second  directions,  and  the  engaging 

30  means  may  comprise  a  pawl  and  rack  formation,  or 
teeth. 

Preferably,  the  means  preventing  movement  of 
the  second  packing  element  in  the  second  direc- 
tion  is  removable  and,  typically,  comprises  a  seal- 

35  ing  means  such  as  a  beading  engaging  the  back 
face  of  the  panel.  Advantageously,  when  the  said 
means  is  removed,  the  second  packing  element  is 
movable  with  respect  to  the  first  packing  element 
in  the  second  direction  by  a  pre-determined  dis- 

io  tance  to  a  position  at  which  the  engaging  means  is 
disengaged. 

In  practice,  the  removable  means,  the  beading, 
would  be  on  the  inside  ensuring  that  access  could 
not  be  gained  to  the  removable  means  from  the 

ts  outside.  If  the  panel  had  to  be  removed  or  replaced 
for  some  reason,  then  the  removable  means  would 
be  removed,  the  engaging  means  would  be  dis- 
engaged  and  the  second  packing  element  of  each 
pair  would  then  be  moved  downwardly  along  the 

>o  first  packing  element  creating  enough  clearance 
between  the  panel  and  the  frame  for  the  panel  to 
be  removed  and  repaired  or  replaced. 

The  means  preventing  movement  of  the  sec- 
ond  packing  element  in  the  second  direction  may 
comprise  a  surface  of  the  first  packing  element  or 

> 
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frame  which  faces  in  the  first  direction  and  a  sur- 
face  of  the  second  packing  element  which  faces  in 
the  second  packing  direction,  the  two  surfaces  fac- 
ing  each  other.  Conveniently,  these  surfaces  are 
provided  by  longitudinal  walls  confronting  each  oth- 
er. 

The  said  engagement  of  the  two  packing  ele- 
ments  may  comprise  a  pawl  and  rack  formation. 
Preferably,  the  first  packing  element  is  secured  to 
the  frame  and  has  one  or  more  pawls  extending 
perpendicular  to  the  plane  of  the  frame.  The  panel 
is  then  offered  up  so  that  it  sits  on  the  first  packing 
element.  The  second  packing  element  has  an  up- 
standing  portion  for  facing  the  panel  and  has  the 
rack  or  racks.  The  second  element  is  pushed  in  a 
direction  perpendicular  to  the  panel  so  that  the  or 
each  pawl  engages  over  the  projections  or  teeth  of 
the  respective  rack. 

Preferably  one  of  the  packing  elements  and  co- 
operates  with  a  wedge-shaped  third  element  to 
take  up  any  remaining  clearance. 

Preferably,  the  frame  and  the  first  packing  ele- 
ment  have  interengaging  formations  holding  the 
first  packing  element  against  transverse  movement 
with  respect  to  the  frame,  which  formations  may 
comprise:  a  channel  in  the  frame  receiving  the  first 
packing  element;  a  longitudinal  groove  in  the  frame 
receiving  a  longitudinal  projection  of  the  first  pack- 
ing  element,  or  a  bore  in  the  frame  receiving  a  stud 
of  the  first  packing  element.  The  first  packing  ele- 
ment  may  have  a  flexible  projection  which  extends 
in  the  second  direction  and  which  is  undercut  and 
engages  over  an  upstanding  projection  of  the 
frame.  Furthermore,  the  first  packing  element  and 
the  frame  may  have  aligned  bores  and  screws  may 
be  used  to  secure  them  together. 

In  the  accompanying  drawings: 
Figure  1  is  a  diagrammatical  section  of  a  part  of 
a  known  glazing  panel  assembly; 
Figure  2  is  a  side  view  of  two  wedge-shaped 
packing  elements; 
Figure  3  is  a  diagrammatical  section  of  part  of 
another  glazing  panel  assembly; 
Figure  4  is  a  perspective  view  of  the  two  co- 
operating  wedge-shaped  packing  elements  of 
the  assembly  of  Figure  3; 
Figures  5  and  6  are  cross-sections  on  variations 
on  the  two  co-operating  packing  elements  of 
Figures  3  and  4; 
Figures  7  and  8  show  another  two  co-operating 
wedge-shaped  packing  elements  having  pawl 
and  rack  formations  on  their  inclined  opposed 
surfaces; 
Figure  9  is  a  perspective  exploded  view  of  the 
components  of  one  corner  of  a  further  glazing 
panel  assembly,  Figure  9  being  a  scrap  view  on 
IX-IX  of  the  second  packing  element; 
Figure  1  0  is  a  perspective  exploded  view  of  the 

components  of  one  corner  of  another  glazing 
panel  assembly,  Figure  10A  being  a  scrap  view 
on  X-X  of  the  second  packing  element,  and 
Figure  10B  being  an  end  view  of  the  two  pack- 

5  ing  elements  together. 
Figure  1  1  is  a  perspective  view  of  a  further  two 
co-operating  wedge-shaped  packing  elements, 
Figure  11  A  being  an  end  view  of  the  two  pack- 
ing  elements; 

10  Figure  12  is  a  cross-section  of  part  of  a  glazing 
panel  assembly,  including  beading,  and  incor- 
porating  the  packing  elements  of  Figure  1  1  ; 
Figure  13  is  a  scrap  perspective  view  showing  a 
modification  to  the  first  packing  element  shown 

75  in  Figure  11; 
Figure  14  is  a  side  view  of  a  further  two  co- 
operating  wedge-shaped  packing  elements,  Fig- 
ure  14A  being  a  cross-sectional  view  along  the 
line  XIV-XIV  Figure  14; 

20  Figure  15  is  a  side  view  of  a  further  two  co- 
operating  wedge-shaped  packing  elements,  Fig- 
ure  15A  being  a  cross-sectional  view  along  the 
line  XV-XV  of  Figure  15;  and 
Figure  1  6  is  a  sketch  cross-sectional  view  of  an 

25  alternative  way  of  locking  two  wedge-shaped 
packing  elements  together,  Figure  16A  being  a 
perspective  side  view  of  the  packing  elements 
of  Figure  16  applied  to  a  corner  of  a  glazing 
unit. 

30  Figure  1  shows  a  known  glazing  panel  assem- 
bly  comprising  a  rectangular  frame  20  having  an 
upstanding  inner  wall  22  and  an  upstanding  retain- 
ing  wall  24.  The  retaining  wall  24  may  be  an 
integral  part  of  the  frame  20.  The  two  upstanding 

35  walls  22  and  24  form  a  channel  for  reception  of  a 
glass  panel  26  which,  in  this  case,  is  a  sealed 
double-glazed  unit.  Since,  when  fitting  the  glass 
panel  26,  it  will  have  to  be  lifted  over  the  retaining 
wall  24,  there  will  be  a  clearance  between  the 

40  panel  and  the  frame  20.  To  take  up  this  clearance, 
packing  in  the  form  of  flat  packing  elements  28  are 
arranged  between  the  frame  and  the  glass  panel.  In 
the  region  30  between  the  retaining  wall  24  and  the 
glass  panel  26,  there  would  be  beading  and  a 

45  sealing  strip.  These  have  been  omitted  in  the  inter- 
ests  of  clarity  in  the  drawings.  The  problem  with 
this  known  assembly  is  that,  once  the  beading  and 
sealing  strip  have  been  removed,  the  glass  panel 
26  can  be  too  easily  removed. 

50  Instead  of  using  flat  packing  elements  28,  Fig- 
ure  2  shows  two  co-operating  wedge-shaped  pack- 
ing  elements  32  and  34.  The  element  34  is  posi- 
tioned,  for  example,  at  the  bottom  right  hand  corner 
of  a  glazing  assembly,  with  the  glass  panel  sitting 

55  on  the  top  of  the  element  32.  The  element  32  is 
then  moved  up  the  element  34  so  taking  up  the 
clearance.  To  prevent  the  element  32  from  moving 
down  the  element  34,  the  inclined  faces  of  the  two 

3 
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elements  have  transverse  projections  or  ridges  with 
a  saw-tooth  profile. 

However,  there  is  nothing  to  prevent  the  pack- 
ing  element  32  from  being  moved  transversely  with 
respect  to  the  element  34  and  so  allowing  removal 
of  the  panel. 

Figure  3  shows  a  glazing  panel  assembly  com- 
prising  a  frame  36  with  an  upstanding  inner  wall  38 
and  an  upstanding  integral  retaining  wall  40,  a 
glass  panel  42  having  a  front  face  on  the  left  of  the 
drawing  and  a  back  face  on  the  right  and  packing 
44.  The  packing  comprises  two  co-operating 
wedge-shaped  packing  elements  46  and  48  which 
are  also  shown  in  Figure  4.  The  lower  or  first 
packing  element  48  is  held  in  place  between  the 
two  walls  38  and  40  or  may  be  secured  by,  for 
example,  being  screwed  to  the  frame.  The  lower 
element  48  has  a  recess  50  in  its  inclined  surface 
and  the  upper  or  second  element  46  has  a  projec- 
tion  52  received  in  the  recess.  The  upper  element 
46  also  has  an  upstanding  portion  or  wall  54  facing 
the  front  face  of  the  glass  panel.  The  inclined 
facing  surfaces  of  the  two  elements  46  and  48 
have  co-operating  trasverse  projections  or  ridges 
with  a  saw-tooth  profile. 

Movement  of  the  upper  element  46  in  a  direc- 
tion  perpendicular  to  the  glass  panel  42  is  pre- 
vented  by  the  projection  52  engaging  in  the  recess 
50.  The  upstanding  wall  54  of  the  upper  element 
46  prevents  the  glass  panel  42  from  being  re- 
moved  from  the  frame,  and  the  clearance  is  taken 
up  by  moving  the  upper  wedge-shaped  packing 
element  46  up  and  along  the  lower  element  48,  the 
saw-tooth  formations  preventing  the  upper  element 
from  moving  down. 

Figures  5  and  6  show  two  different  pairs  of  co- 
operating  wedge-shaped  packing  elements,  56  and 
58,  and  60  and  62  respectively  illustrating  different 
arrangements  of  projections  and  recesses. 

Figure  7  and  8  show  two  further  co-operating 
wedge-shaped  packing  elements  64  and  66.  They 
differ  from  those  shown  in  Figure  3  and  4  in  that, 
instead  of  the  co-operating  saw-tooth  ridges,  they 
have  a  pawl  and  rack  formation.  The  inclined  face 
of  the  lower  or  first  element  64  has  two  flats  68 
between  which  there  is  a  toothed  rack  70.  The 
inclined  face  of  the  upper  or  second  element  66 
has  two  sprung  pawls  72  extending  parallel  to  the 
glass  panel  when  assembled.  The  teeth  of  the  rack 
70  and  the  heads  of  the  sprung  pawls  72  are 
shaped  such  that  movement  of  the  upper  element 
36  up  and  along  the  inclined  face  of  the  lower 
slement  64  is  possible,  with  the  pawls  moving  into 
'ecesses  74  in  the  upper  element  as  they  ride  up 
the  teeth,  whereas  movement  down  in  the  other 
direction  is  prevented. 

Figures  9  and  9A  show  a  glazing  panel  assem- 
Dly  which  comprises  a  frame  122,  a  glass  panel 

1  24,  with  a  front  face  to  the  left  and  a  back  face  to 
the  right  of  the  drawing,  and  two  co-operating 
wedge-shaped  packing  elements  126  and  128  be- 
tween  the  frame  and  the  panel.  The  first  packing 

5  element  128  is  one  of  two  identical  elements  joined 
together  by  a  web  130  having  a  weakened  region 
132  allowing  the  elements  to  be  bent  relative  to 
each  other  and  arranged  perpendicular  to  each 
other  in  a  corner  of  the  frame. 

10  The  frame  122  has  pairs  of  parallel  longitudinal 
grooves  134  at  each  corner  of  which  only  one  pair 
is  shown.  The  underside  of  each  packing  element 
128  has  two  longitudinal  projections  136  which  are 
received  in  the  grooves  134  so  preventing  trans- 

75  verse  movement  of  the  packing  element  with  re- 
spect  to  the  frame  1  22. 

The  lower  and  first  packing  element  128  has 
two  longitudinally  extending  upstanding  projections 
138  on  its  upper  surface  which  are  spaced  inwardly 

20  from  the  edges  leaving  two  flats.  The  upper  and 
second  packing  element  126  has  two  longitudinally 
extending  depending  projections  140  which  lie  out- 
side  of  the  projections  138  and  sit  on  the  flats  of 
the  lower  element  128. 

25  The  upper  and  second  element  126  also  has 
two  longitudinally  extending  and  upstanding  por- 
tions  142  facing  the  glass  panel  and  forming  a 
channel  in  which  the  glass  panel  124  is  received. 

The  co-operating  inclined  faces  of  the  two 
30  packing  elements  126  and  128  have  a  pawl  and 

rack  formation.  The  lower  and  first  element  128  has 
three  aligned  and  off-centre  sprung  pawls  144 
which  are  positioned  between  the  longitudinal  pro- 
jections  138  and  have  recesses  into  which  the 

35  pawls  can  move.  The  upper  element  126  has  a 
toothed  rack  146  formed  on  its  under  side  which 
lies  between  and  is  spaced  from  the  longitudinal 
projections  140,  the  teeth  being  clearly  seen  in  the 
scrap  view  of  Figure  9A.  The  head  of  each  pawl 

40  144  has  a  perpendicular  face  148  and  an  inclined 
face  150  and,  similarly,  each  tooth  of  the  rack  146 
has  a  perpendicular  face  152  and  an  inclined  face 
154.  As  the  upper  element  126  is  moved  up  and 
along  the  lower  element  128,  the  inclined  face  154 

45  of  one  of  the  teeth  of  the  rack  146  will  engage  the 
inclined  face  150  of  the  head  of  one  of  the  pawls 
144,  forcing  the  pawl  into  its  recess.  When  the 
crest  of  the  tooth  has  passed  the  pawl  144,  the 
pawl  snaps  back  so  that  the  respective  perpendicu- 

50  lar  faces  148  and  152  of  the  pawl  and  tooth  face 
each  other  and  prevent  downward  movement  of  the 
upper  element  126. 

The  positioning  of  the  projections  138  of  the 
lower  first  packing  element  128  between  the  re- 

55  spective  channels  formed  between  the  projections 
140  and  the  rack  146  of  the  upper  second  element 
126  prevents  transverse  movement  of  the  two  ele- 
ments  with  respect  to  each  other  due  to  the  oppos- 

i 



7 EP  0  412  669  A1 i 

ing  longitudinal  surfaces. 
In  a  modification  of  the  assembly  of  Figure  9, 

the  upstanding  portion  142  of  the  upper  element 
126  that  would  be  on  the  inside  may  be  dispensed 
with  provided  that  there  is  some  other  abutment  for 
the  glass  panel  1  24. 

The  arrangement  shown  in  Figures  9  and  9A  is 
a  glazing  panel  assembly  in  the  form  in  which  it  is 
assembled  on  site.  For  transport  from  the  factory  to 
the  site  the  packing  element  126  will  be  of  a 
different  shape  and  configuration  and  will  not  en- 
compass  the  pronounced  toothed  racks  146  which 
cooperate  with  projections  138  of  packing  element 
128  in  order  to  prevent  transverse  movement  of  the 
two  elements.  However,  light  serrations  may  be 
used  to  temporarily  lock  the  packing  elements  to- 
gether. 

Figures  10,  10A  and  10B  show  a  glazing  panel 
assembly  which  comprises  a  frame  156,  a  glass 
panel  1  58  which  has  a  front  face  to  the  right  and  a 
back  face  to  the  left  of  the  drawing  and  two  co- 
operating  wedge-shaped  packing  elements  160  and 
162  between  the  frame  and  the  panel.  The  packing 
element  162  is  one  of  two  identical  elements  joined 
together  by  a  web  164  having  a  weakened  region 
166  allowing  the  elements  to  be  bent  relative  to 
each  other  and  arranged  perpendicular  to  each 
other  in  a  corner  of  the  frame. 

The  frame  1  56  has  two  blind  bores  1  68  and  the 
lower  and  first  packing  element  162  has  two  studs 
170  on  its  underside  for  engagement  in  the  bores. 

The  lower  packing  element  162  has  one  lon- 
gitudinally  extending  upstanding  projection  172  on 
its  upper  surface  which  is  spaced  inwardly  a  short 
distance  from  the  right  hand  or  front  edge  to  leave 
a  flat  174.  The  upper  and  second  packing  element 
160  has  three  longitudinally  extending  depending 
projections  176,  178  and  180  which  sit  on  the 
upper  surface  of  the  packing  element.  The  projec- 
tion  180  sits  on  the  flat  174,  the  width  of  the 
projection  being  less  than  that  of  the  flat. 

The  upper  element  160  also  has  a  longitudi- 
nally  extending  upstanding  portion  182  which  faces 
the  front  face  of  the  glass  panel  158  when  the 
panel  is  seated  on  the  upper  surface  of  the  upper 
element. 

The  co-operating  inclined  faces  of  the  two 
packing  elements  160  and  162  have  a  pawl  and 
rack  formation.  The  lower  element  162  has  three 
sprung  and  aligned  pawls  184  which  are  offset  to 
the  left  hand  or  back  edge  of  the  element  and 
recesses  into  which  the  pawls  can  move.  The  up- 
per  element  160  has  a  toothed  rack  186  formed  on 
its  underside,  the  teeth  being  clearly  seen  in  the 
enlarged  scrap  view  of  Figure  10A.  The  basic  con- 
struction  and  operation  of  the  pawl  and  rack  forma- 
tion  is  the  same  as  that  shown  in  Figures  9  and  9A 
with  the  difference  that  the  width  of  the  rack  in 

Figure  10  is  narrower. 
When  the  glazing  panel  assembly  is  put  to- 

gether,  the  depending  projection  176  of  the  upper 
packing  element  160  is  spaced  from  the  left  hand 

5  edge  of  the  lower  packing  element  162  and  sits 
close  to  the  pawls  184;  the  depending  projection 
178  sits  to  the  left  of  and  is  adjacent  to  the  up- 
standing  projection  172  of  the  lower  packing  ele- 
ment  and  the  depending  projection  180  sits  on  the 

70  flat  174  flush  with  the  right  hand  edge  of  the  lower 
packing  element  and  spaced  from  the  upstanding 
portion  172. 

In  this  position,  the  pawls  182  and  toothed  rack 
184  engage  each  other.  Other  elements  of  the 

75  assembly  such  as  beading  (not  shown)  on  the  left 
hand  side  engaging  the  frame  156  and  the  glass 
panel  158  hold  the  upper  packing  element  160  in 
position  on  the  lower  packing  element  162  and  the 
glass  panel  158  in  position  on  the  upper  packing 

20  element. 
Movement  of  the  upper  packing  element  160, 

with  the  glass  panel  158,  to  the  right  in  the  direc- 
tion  of  arrow  188  and  with  respect  to  the  lower 
packing  element  162  is  prevented  by  contact  by 

25  the  depending  projection  178  with  the  upstanding 
projection  172.  Also  the  glass  panel  158  cannot  be 
moved  in  the  direction  of  arrow  1  88  with  respect  to 
the  upper  packing  element  160  because  of  the 
upstanding  projection  182. 

30  By  removing  the  beading,  the  upper  packing 
element  160,  together  with  the  glass  panel  158, 
can  be  moved  in  the  direction  of  arrow  190  per- 
pendicular  to  the  glass  panel,  whereupon  the  pawls 
184  and  toothed  rack  186  disengage  from  each 

35  other.  This  allows  the  upper  packing  element  160 
to  be  then  slid  down  the  lower  packing  element 
162  and  the  glass  panel  158  to  be  removed  from 
the  assembly.  In  a  commercial  or  domestic  glazing 
panel  assembly,  the  direction  of  arrow  190  would 

40  be  to  the  interior  of  the  building,  so  that  a  burglar 
of  thief  could  not  gain  access  to  the  beading  on  the 
inside  in  order  to  remove  the  glass  panel  front  the 
outside. 

In  a  variation,  the  pawl  and  rack  formation  can 
45  be  replaced  by  sets  of  teeth  such  as  is  shown  in 

Figure  2  for  example. 
Figures  11  and  11  A  show  two  co-operating 

wedge-shaped  packing  elements  for  use  in  a  glaz- 
ing  panel  assembly  and  Figure  12  shows  the  as- 

50  sembly.  The  elements  comprise  a  first  packing 
element  192  which  is  one  of  a  joined  pair  similar  to 
that  shown,  for  example,  in  Figure  10,  and  a  sec- 
ond  packing  element  194  which  has  been  turned 
round  for  reasons  of  clarity.  The  packing  elements 

55  192  and  194  have  co-operating  inclined  surfaces, 
the  inclined  surface  of  the  first  packing  element 
192  having  two  longitudinally  extending  upstanding 
projections  196  and  198  which  are  spaced  from  the 
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longitudinal  edges  of  the  packing  element  and  from 
each  other.  Each  projection  1  96,  1  98  has  teeth  200, 
202  along  the  left  hand  side.  The  inclined  surface 
itself  has  two  sets  of  transversely  extending  teeth 
with  a  saw-tooth  profile,  one  set  204  extending 
from  the  projection  1  96  to  the  left  hand  side  of  the 
packing  element  192  and  the  other  set  206  extend- 
ing  from  the  projection  198  to  the  right  hand  side 
of  the  packing  element.  The  teeth  200,  202  are 
deeper  than  the  teeth  204,  206  but  have  the  same 
spacing  and  are  aligned  with  them.  The  first  pack- 
ing  element  192  also  has  a  longitudinal  portion  208 
upstanding  from  the  left  hand  edge  with  a  projec- 
tion  210  extending  from  its  upper  edge  and  to  the 
left.  The  free  left  hand  edge  of  the  projection  210 
has  two  adjoining  levelled  edges  212  and  is  under- 
cut  at  214. 

The  second  packing  element  194  has  two  lon- 
gitudinal  depending  projections  216  and  218  which 
are  adjacent  to  the  left  and  right  hand  edges  re- 
spectively.  The  surfaces  of  these  projections  216 
and  218  facing  the  first  packing  element  192  have 
transversely  extending  teeth  220  and  222  with  a 
saw-tooth  profile  and  depth  corresponding  to  the 
teeth  204  and  206  on  the  inclined  surface  of  the 
first  packing  element  192. 

Between  the  two  projections  216  and  218, 
spaced  from  them  and  from  each  other  are  two 
further  longitudinal  depending  projections  224  and 
226.  Each  projection  224,  226  has  teeth  228,  230 
along  the  right  hand  side  corresponding  in  shape 
and  size  to  the  teeth  200  and  202  on  the  projec- 
tions  196  and  198  of  the  first  packing  element  192. 
The  teeth  228  and  230  have  the  same  spacing  and 
are  aligned  with  the  teeth  204  and  206  as  with  the 
first  packing  element  1  92. 

The  second  packing  element  194  also  has  an 
upstanding  projection  232  extending  along  and  ad- 
jacent  to  the  right  hand  edge. 

Figure  12  shows  a  frame  234,  a  double  glazed 
panel  unit  236  having  a  back  face  to  the  left  and  a 
front  face  to  the  right  of  the  drawing,  packing 
elements  192  and  194  which  are  disposed  between 
the  frame  and  the  panel,  and  longitudinal  beading. 
The  frame  234  provides  a  flat  seat  238  for  the  first 
packing  element  192  and  has  an  upstanding  pro- 
jection  240,  the  projection  210  of  the  first  packing 
3lement  192  engaging  over  this  projection.  The 
panel  236  sits  on  the  second  packing  element  194, 
with  the  upstanding  portion  232  facing  the  front 
face  of  the  panel.  The  beading  includes  a  rubber 
beading  242  connected  to  the  frame  234  and  en- 
gaging  the  back  face  of  the  panel  236,  a  plastics 
Deading  244  connected  to  the  other  side  of  the 
?rame,  and  a  rubber  beading  246  connected  to  the 
slastics  beading  244  and  engaging  the  front  face  of 
tie  panel.  During  the  assembly  process,  the  first 
sacking  element  192  is  fitted  in  position,  the  bevel- 

led  edges  212  of  the  projection  210  facilitating  the 
insertion  of  the  projection  between  the  projection 
240  of  the  frame  and  the  portion  supporting  the 
beading  242.  Then  the  second  packing  element 

5  194  is  placed  on  the  first  packing  element  192  in 
the  position  shown  in  Figure  11  A,  with  the  teeth 
200  and  202  of  the  first  packing  element  not  in 
engagement  with  the  teeth  228  and  230  of  the 
second  packing  element.  However,  the  teeth  204 

70  and  206  of  the  first  packing  element  192  are  in 
engagement  with  the  teeth  220  and  222  of  the 
second  packing  element  194.  The  panel  236  is 
then  lifted,  from  the  right  hand  side,  over  the  up- 
standing  projection  232  and  onto  the  second  pack- 

75  ing  element  194. 
The  second  packing  element  194,  with  the 

glass  panel  236,  is  then  moved  up  the  first  packing 
element  192  with  the  teeth  204,  206  and  220,  222 
holding  the  second  packing  element  in  place  in 

20  case  minor  adjustments  are  required.  When  the 
clearance  has  been  taken  up,  the  second  packing 
element  194  is  then  moved  transversely  to  the  right 
with  respect  to  the  first  packing  element  192  so 
that  the  teeth  200,  202  and  228  and  230  engage 

25  one  another.  Since  these  latter  teeth  are  much 
deeper,  further  movement  up  or  down  the  first 
packing  element  192  is  prevented.  The  rubber 
beading  242  is  then  fixed  in  place  preventing  the 
second  packing  element  194  from  moving  trans- 

30  versely  and  thus  longitudinally.  The  beading  224 
and  246  is  then  fixed  in  place. 

If  one  assumes  that  the  assembly  of  Figure  12 
is,  for  example,  for  a  house,  then  the  interior  of  the 
house  is  on  the  left  hand  side.  A  person  trying  to 

35  enter  the  house  from  the  outside  (right  hand  side) 
by  removing  the  glass  panel  236  would  not  be  able 
to  do  so  even  if  they  removed  the  exterior  beading 
244  and  246.  This  is  because  the  glass  panel  236 
would  have  to  be  lifted  over  the  upstanding  portion 

40  232  of  the  second  packing  element  194,  and  this  is 
not  possible  because  all  clearances  have  been 
taken  up  by  the  packing  elements  192  and  194. 

However,  if  for  some  reason  the  owner  of  the 
premises  or  a  person  having  a  legitimate  reason 

45  and  access  to  the  interior  of  the  house  wishes  to 
have  the  glazing  panel  assembly  disassembled, 
then  the  interior  beading  242  is  removed,  the  sec- 
ond  packing  element  194,  with  the  glass  panel  236, 
is  moved  transversely  to  the  left  with  respect  to  the 

so  first  packing  element  192  so  causing  the  teeth  200, 
202  and  228,  230  to  become  disengaged.  The 
second  packing  element  194  is  then  moved  down 
the  first  packing  element  192  with  only  a  little 
difficulty  since  the  teeth  204,  206  and  220,222  are 

55  not  deep. 
Figure  13  shows  a  part  view  of  a  first  packing 

element  248  similar  to  that  shown  in  Figures  11, 
11A  and  12,  in  which  the  upstanding  portion  250 
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and  the  projection  252  for  engaging  the  frame  has 
Peen  modified  by  being  divided  into  three  longitu- 
dinally  spaced  portions.  The  middle  portion  254  is 
cf  the  same  shape  as  that  of  Figure  11,  whereas 
the  two  end  portions  256  have  a  single  upward 
oevelled  edge  258  for  engaging  in  a  correspond- 
ngly  shaped  part  of  the  frame. 

Figures  14  and  14a  illustrate  a  further  two  co- 
cperating  wedge-shaped  packing  elements  which 
are  engaged  together  in  a  different  manner.  The 
upper  packing  element  260  has  hemisphersical  re- 
cesses  264  formed  along  its  length.  Lower  packing 
element  262  has  a  similar  single  recess  266 
formed  therein.  In  use,  the  packing  elements  260 
and  264  are  tightened  together  by  the  use  of  finger 
pressure  and  when  they  are  tight  a  dowel  270, 
moulded  with  a  handle  272,  is  pushed  into  the  hole 
formed  by  the  co-operation  of  one  of  the  hemi- 
spherical  recesses  264  and  the  single  hemispheri- 
cal  recess  on  the  lower  packing  element  262.  The 
upper  packing  element  260  is  provided  with  an 
upstanding  wall  268  which  is  designed  to  prevent  a 
glass  panel  positioned  thereagainst  being  removed 
from  the  frame,  and  with  a  projection  274  which  co- 
operates  with  a  recess  formed  in  lower  packing 
element  262  to  prevent  the  packing  element  260 
and  262  from  being  moved  transversely  with  re- 
spect  to  one  another. 

Figures  15  and  15a  illustrate  another  alternative 
manner  in  which  two  wedge-shaped  packing  ele- 
ments  may  co-operate.  Upper  packing  element  276 
has  a  rack  280  formed  in  a  recess  along  the  outer 
edge  thereof.  Lower  packing  element  278  has  a 
pawl  282  which  is  formed  along  the  outer  edge 
thereof.  In  use,  the  two  wedges  are  tightened  to- 
gether  and  pawl  282  locks  into  an  appropriate 
indent  in  rack  280.  The  pawl  282  is  also  provided 
with  a  handle  284  so  that  to  remove  the  pawl  from 
the  rack  the  pawl  is  pressed  down  using  the  handle 
284  and  the  wedges  unlock. 

Figure  16  illustrates  a  double  glazed  unit  in 
which  two  panels  of  glass  290  are  spaced  apart  by 
a  spacer  292  set  back  from  the  ends  of  the  glass 
panels  290.  The  resultant  cavity  is  filled  with  mastic 
and  while  the  mastic  is  still  plastic  an  upper  pack- 
ing  element  294  is  pressed  into  the  mastic  bed. 
When  the  mastic  sets  the  upper  packing  element 
294  is  secured  to  glass  panels  290.  The  upper 
packing  element  294  has  a  longitudinal  channel 
296  formed  therein.  Lower  packing  element  298  is 
provided  with  a  longitudinal  rib  300  which  is  adapt- 
ed  to  co-operate  with  the  longitudinal  channel  296 
formed  in  upper  packing  element  294.  The  upper 
packing  element  is  also  provided  with  upstanding 
walls  293  which  bear  against  the  outer  faces  of 
glass  panels  290.  Upper  and  lower  packing  ele- 
ments  294  and  298  are  of  wedge-shaped  configu- 
ration  as  is  best  seen  from  Figure  16a.  As  shown  in 

16a  the  upper  packing  element  29b  may  oe  a  ngnt 
angle  moulding  and  it  then  acts  as  a  permanent 
corner  protector  for  the  glass  290.  As  shown  in 
Figure  16a  there  are  two  packing  elements  298 

;  which  secure  the  upper  packing  element  294  in 
position  at  the  corner  of  the  frame. 

Claims 
w 

1.  A  panel  assembly  comprising  a  panel  (42)  hav- 
ing  a  front  face  and  a  back  face,  a  frame  (36) 
surrounding  the  panel,  first  (48)  and  second  (46) 
longitudinal  packing  elements  which  are  disposed 

15  between  the  frame  and  the  panel  and  longitudinal 
sealing  means  engaging  the  frame  and  the  panel, 
the  first  (48)  and  second  (46)  packing  elements 
being  wedge-shaped  and  including  engaging 
means  which  prevent  the  elements  from  moving 

20  down  each  other,  characterized  in  that  the  first 
packing  element  (48)  is  held  against  transverse 
movement  with  respect  to  the  frame  (36),  the  sec- 
ond  packing  element  (46)  has  an  upstanding  por- 
tion  (54)  which  faces  the  front  face  of  the  panel  and 

25  is  held  against  movement  in  a  first  direction,  which 
first  direction  extends  from  the  panel  towards  the 
upstanding  portion  of  the  second  packing  element, 
by  engagement  of  a  surface  of  the  first  packing 
element  (48)  with  a  surface  of  the  second  packing 

so  element  (46),  and  in  that  the  assembly  includes 
means  preventing  movement  of  the  second  pack- 
ing  element  (46)  in  a  second  direction  which  is 
opposite  to  the  first  direction. 
2.  A  panel  assembly  as  claimed  in  claim  1  ,  wherein 

35  the  engaging  means  is  provided  on  the  inclined 
opposed  surfaces  of  the  first  (48)  and  second  (46) 
packing  elements. 
3.  A  panel  assembly  as  claimed  in  claim  1  or  claim 
2  wherein  the  engaging  means  comprises  a  pawl 

40  (72)  and  rack  (70)  formation. 
4.  A  panel  assembly  as  claimed  in  claim  1  or  claim 
2  wherein  the  engaging  means  comprises  teeth. 
5.  A  panel  assembly  as  claimed  in  any  one  of  the 
preceding  claims  wherein  the  means  (242)  prevent- 

45  ing  movement  of  the  second  element  in  the  second 
direction  is  removable. 
6.  A  panel  assembly  as  claimed  in  claim  5,  wherein 
the  means  (242)  comprises  a  sealing  means  en- 
gaging  the  back  face  of  the  panel. 

50  7.  A  panel  assembly  as  claimed  in  claim  5  or  6 
wherein,  when  the  said  means  (242)  is  removed, 
the  second  packing  element  (194)  is  movable  with 
respect  to  the  first  packing  element  (192)  in  the 
second  direction  by  a  pre-determined  distance  to  a 

55  position  at  which  the  engaging  means  is  disen- 
gaged. 
8.  A  panel  assembly  as  claimed  in  any  one  of 
claims  1  to  4,  wherein  the  means  preventing  move- 
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ment  ot  the  second  packing  element  in  the  second 
direction  comprises  a  surface  fixed  with  respect  to 
the  first  packing  element  or  frame  which  faces  in 
the  first  direction  and  a  surface  fixed  with  respect 
to  the  second  packing  element  which  faces  in  the  5 
second  direction,  the  two  surfaces  facing  each  oth- 
er. 
9.  A  panel  assembly  as  claimed  in  claim  8,  wherein 
one  of  the  packing  elements  co-operates  with  a 
wedge-shaped  third  element.  w 
10.  A  panel  assembly  as  claimed  in  any  one  of  the 
preceding  claims,  wherein  the  frame  (122)  and  the 
first  packing  element  (128)  have  interengaging  for- 
mations  (134,  136)  holding  the  first  packing  ele- 
ment  (128)  against  transverse  movement  with  re-  75 
spect  to  the  frame  (122). 
11.  A  panel  assembly  as  claimed  in  claim  10, 
wherein  the  formations  comprise  a  channel  (134)  in 
the  frame  (122)  receiving  the  first  packing  element 

l<i.  A  panel  assembly  as  claimed  in  claim  10, 
wherein  the  formations  comprise  a  longitudinal 
groove  (134)  in  the  frame  (122)  receiving  a  longitu- 
dinal  projection  (136)  of  the  first  packing  element 

1.3.  A  panel  assembly  as  claimed  in  claim  10, 
wherein  the  formations  comprise  a  bore  (168)  in 
the  frame  (156)  receiving  a  stud  (170)  of  the  first 
packing  element  (162). 
14.  A  panel  assembly  as  claimed  in  claim  10,  30 
wherein  the  first  element  (192)  has  a  projection 
(210)  which  extends  in  the  second  direction  and 
which  is  undercut  and  engages  over  an  upstanding 
projection  (240)  of  the  frame  (234). 
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