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(54)  Panel  framing  assembly 

(57)  A  panel  framing  assembly  (1)  comprising  a 
polygonal,  substantially  flat  panel  (3),  a  plurality  of  elon- 
gate  peripheral  frame  members  (5,  7,  9,  11)  each  hav- 
ing  a  cross-sectional  shape  defining  a  channel  (27)  in 
which  a  perimeter  edge  of  the  panel  (3)  is  received,  a 
plurality  of  corner  connectors  (19)  each  engaging  a  lon- 
gitudinal  end  of  two  adjacent  frame  members  (5,  7,  9, 
1  1),  the  frame  members  and  corner  connectors  forming 
a  polygonal  frame,  the  channel  (27)  defined  by  each  of 
the  frame  members  (5,  7,  9,  1  1)  including  a  flexible  wall 
(31)  adapted  to  accommodate  and  engage  the  panel 
(3),  whatever  the  thickness  of  the  panel  or  its  coverings 
and/or  backings. 
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Description 

This  invention  relates  to  an  assembly  for  framing  a 
panel,  such  as  picture  frame,  mirror  frame  and  like 
devices  for  displaying  panels.  s 

Frames  and  other  panel  displaying  devices  are 
often  made  so  that  they  can  be  taken  apart  to  enable  an 
item,  accommodated  and  displayed  therein,  to  be 
exchanged  for  another  item.  Although  several  assem- 
blies  for  framing  panels  have  been  proposed  which  10 
would  allow  such  exchanges,  such  assemblies  have  not 
always  been  easy  and  cost-effective  to  produce. 

According  to  this  invention,  a  framing  assembly  for 
a  polygonal,  substantially  flat  panel  is  provided  compris- 
ing:  a  plurality  of  elongate  peripheral  frame  members,  is 
each  having  a  cross-sectional  shape  defining  a  channel 
in  which  a  perimeter  edge  of  the  panel  can  be  received; 
and  a  plurality  of  corner  connectors,  each  engaging  a 
longitudinal  end  of  two  adjacent  frame  members;  the 
frame  members  and  the  corner  connectors  forming  a  20 
polygonal  frame;  characterized  by  the  channel  of  each 
frame  member  including  a  flexible  wall  adapted  to 
accommodate  and  engage  one  or  a  plurality  of  thick- 
nesses  of  the  panel.  Thereby,  the  same  framing  assem- 
bly  can  be  used  to  display  different  thicknesses  of  one  25 
or  more  panels  of  the  same  or  different  thicknesses. 

Further  aspects  of  the  invention  will  be  apparent 
from  the  detailed  description  below  of  particular  embod- 
iments  and  the  drawings  thereof,  in  which: 

30 
Figure  1  shows  a  front  view  of  a  panel  framing 
assembly  of  this  invention; 
Figure  2  shows  a  rear  view  of  the  assembly  of 
Figurel  ; 
Figure  3  shows  a  front  perspective  view  of  a  corner  35 
connector  for  use  with  the  assembly  of  Figures  1 
and  2; 
Figure  4  shows  an  exploded,  rear  perspective  view 
of  the  corner  connector  of  Figure  3,  with  the  ends  of 
the  two  adjacent  frame  members  of  the  assembly  of  40 
Figures  1  and  2,  connected  to  the  corner  connec- 
tor; 
Figure  5  shows  an  enlarged  partial  cross-sectional 
view,  taken  along  line  V-V  in  Figure  2; 
Figure  6  shows  an  elongate  profile  of  constant  45 
cross-section,  suitable  for  cutting  into  individual 
frame  members  of  the  assembly  of  Figures  1  and  2; 
Figure  7  shows  a  front  view  of  another  embodiment 
of  a  panel  framing  assembly  of  this  invention; 
Figure  8  shows  a  rear  view  of  the  assembly  of  Fig-  so 
ure  7; 
Figure  9  shows  a  front  view  of  another  embodiment 
of  a  corner  connector  for  use  with  the  assembly  of 
Figures  7  and  8; 
Figure  10  shows  a  side  view  of  the  corner  connec-  ss 
tor  of  Figure  9; 
Figure  1  1  shows  a  rear  view  of  the  corner  connec- 
tor  of  Figure  9; 

Figure  12  shows  another  side  view  of  the  corner 
connector  of  Figure  9; 
Figure  13  shows  a  side  view  of  an  individual  fram- 
ing  member  of  the  assembly  of  Figures  7  and  8; 
Figure  14  shows  an  enlarged  cross-sectional  view, 
taken  along  line  XIV-XIV  in  Figure  8;  and 
Figure  15  shows  an  exploded  rear  view  of  the 
assembly  of  Figures  7  and  8. 

In  the  Figures  and  the  following  description,  corre- 
sponding  parts  of  the  alternative  embodiment  of  the 
invention  shown  in  Figures  7-15  are  referred  to  by  refer- 
ence  numerals  which  differ  by  "100"  from  those  of  the 
panel  framing  assembly  shown  in  Figures  1-6. 

Figure  1  shows  the  front  of  a  rectangular  panel 
framing  assembly  1  of  this  invention.  The  assembly  1 
includes  a  rectangular  sheet  or  panel  3  facing  its  front 
and  four  peripheral  frame  members  5,  7,  9  and  1  1  .  The 
panel  3  can  be,  for  example,  a  picture  with  or  without  a 
conventional  superimposed  glass  panel  and/or  a  con- 
ventional  stiff  backing  panel.  The  panel  3  thus  can  be 
single  panel  or  a  plurality  of  superimposed  panels. 

At  least  the  outer  panels,  i.e.,  front  and  back  panels, 
of  a  plurality  of  superimposed  panels  3  in  the  assembly 
1  should  have  substantially  the  same  shape  and  dimen- 
sions.  Intermediate  panels  need  not  be  of  the  same 
dimensions.  This  is  often  the  case  if  the  assembly  1  is 
used  as  a  picture  frame. 

The  panel  3  in  the  assembly  1  can  also  be  a  single 
panel  3,  such  as  a  mirror,  black  board  or  the  like. 

Figure  2  shows  the  reverse  or  back  side  of  the 
panel  framing  assembly  1  of  Figure  1  .  The  panel  3  can 
be  provided  on  its  reverse  side  with  means  (not  shown) 
to  support  the  assembly  1  from  a  vertical  surface  or  on 
a  horizontal  surface.  Alternatively  such  support  means 
can  be  provided  on  one  or  more  of  the  frame  members 
5,  7,  9  and  1  1  .  Such  support  means  in  the  form  of  loops, 
eyelets  or  legs  are  well  known  and  their  selection  and 
placement  are  not  critical  to  the  panel  framing  assembly 
of  this  invention. 

Also  shown  in  Figure  2  are  a  plurality  of  openings 
13,  preferably  circular  openings,  in  the  horizontal  and 
vertical  frame  members  5,  7,  9  and  1  1  ,  and  located  in 
each  opening  1  3  is  a  protrusion  1  5,  preferably  a  cylindri- 
cal  protrusion,  of  a  corner  connector,  engaging  the 
opening  13.  The  corner  connector,  which  will  be 
described  below,  connects  and  holds  the  mitred  ends 
1  7  of  the  frame  members  together  in  the  assembly  1  . 

Figure  3  shows  the  front  of  one  of  the  corner  con- 
nectors  19  connecting  the  frame  members  5,  7,  9  and 
1  1  .  The  corner  connector  1  9  is  generally  L-shaped  with 
extensions  21  projecting  perpendicularly  to  one  another 
from  the  ends  of  the  legs  22A  and  22B  of  an  L-shaped 
central  body  23.  The  front  of  each  leg  22A  and  22B  of 
the  central  body  23  is  provided  with  a  pair  of  upstand- 
ing,  frontally-extending  flanges  25  that  are  also  perpen- 
dicular  to  one  another  and  are  adapted  to  engage  the 
interior  of  the  frame  members  as  shown  in  Figure  4. 
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Figure  4  is  an  exploded  view  of  the  rear  of  the  left 
hand  corner  of  the  panel  framing  assembly  1  as  shown 
in  Figure  2.  The  corner  connector  19  connects  and 
holds  together  the  mitred  ends  1  7  of  frame  members  5 
and  7.  In  this  regard,  the  rear  of  each  leg  22A  and  22B 
of  the  central  body  23  is  provided  with  a  pair  of  the 
upstanding,  rearwardly-extending  protrusions  15  which 
engage  the  openings  13  in  the  frame  members  5  and  7. 
The  extensions  21  of  the  legs  22A  and  22B  of  the  cen- 
tral  body  23  of  the  corner  connector  19  preferably  can 
be  flexed  relative  to  the  central  body  23  to  allows  the 
assembly  1  to  be  easily  disassembled,  for  example  for 
shipping  the  assembly  and  for  changing  the  panel  3. 
Preferably,  each  protrusion  15  is  cylindrical  and  fits 
closely  within  a  circular  opening  13,  but  other  forms  of 
matching  detents  and  apertures  can  used  instead,  such 
as  a  kinematic  inversion  with  a  detent  element  on  each 
frame  member  and  an  engaging  opening  in  the  corner 
connector. 

The  cross-sectional  shape  of  the  bottom  frame 
member  9  (which  is  identical  to  the  cross-sectional 
shape  of  the  other  frame  member  5,  7  and  1  1)  is  shown 
in  Figure  5.  The  frame  member  9  has  a  generally  U- 
shaped  form,  defining  a  channel  27  opening  inwardly 
towards  the  centre  of  the  assembly  1  .  The  channel  27  is 
defined  by:  a  rim  29  at  the  front  of  the  channel  27  and  at 
the  front  of  the  assembly  1  ;  a  flexible  wall  31  at  the  rear 
of  the  channel  27;  and  a  web  33  at  the  bottom  of  the 
channel  27  and  at  the  periphery  of  the  assembly  1  .  The 
flexible  wall  31  is  formed  on  the  free  end  of  an  inclined 
leg  portion  35  cantilevered  from  an  inward  edge  37  of  a 
rear  wall  39  of  the  frame  member  9.  The  rear  wall  39  is 
provided,  adjacent  each  end,  with  one  of  the  openings 
13  as  shown  in  Figure  2. 

Preferably,  the  flexible  wall  31  of  each  frame  mem- 
ber  5,  7,  9  and  1  1  is  resiliently  urged  by  the  inclined  leg 
portion  35  towards  the  rim  29.  Suitable  resilient  proper- 
ties  can  be  obtained  by  making  the  frame  members  5,  7, 
9  and  11  from  a  suitable  sheet  metal  alloy.  Suitable 
alloys  for  this  purpose  include  the  aluminium  alloy  clas- 
sified  by  the  American  Aluminium  Association  as  AA- 
5050  having  a  H46  or  H48  hardness  index.  Other  alloys 
may  also  be  used,  provided  that  they  can  be  shaped  to 
form  resilient  frame  member  5,  7,  9  and  1  1  .  Using  an 
AA-5050  alloy  of  0.5  mm  thickness,  frame  members  5, 
7,  9  and  1  1  with  suitably  resilient  flexible  walls  31  can  be 
made,  for  example,  extending  frontally  of  their  respec- 
tive  rear  walls  39  by  about  25  mm  and  with  the  inward 
edges  37  of  their  respective  rear  wall  39  having  a  radius 
of  about  2  mm. 

As  also  shown  in  Figure  5,  the  flexible  wall  31  of  the 
frame  member  9  engages  the  panel  3  at  a  location  on 
the  rear  of  the  panel  opposite  to  the  location  where  the 
rim  29  engages  the  front  of  the  panel.  The  flexible  wall 
31  allows  the  channel  27  to  expand  rearwardly  and  con- 
tract  frontally  to  accommodate  and  hold  a  single  panel  3 
of  different  thicknesses  T1  and  T2  or  superimposed 
panels  of  different  thicknesses  T1  and  T2.  For  photo- 

graphs  and  other  paper  panels  3,  the  range  of  thick- 
nesses  T1  to  T2  of  the  channel  27  preferably  includes 
the  range  4  mm  to  5.3  mm. 

As  seen  from  Figure  5,  the  frame  member  9  has  a 
5  hollow  interior  41  that  is  large  enough  to  receive  therein 

one  of  the  legs  22A  and  22B  and  its  extension  21  and 
one  of  the  frontally-extending  flanges  25  of  the  central 
body  23  of  a  corner  connector  19  as  shown  in  Figures  3 
and  4.  In  this  regard,  the  flange  25  on  the  central  body 

10  23,  when  inserted  in  the  interior  41  of  the  frame  member 
9,  will  be  guided  by,  and  abut  against,  the  inside  surface 
of  the  web  33  and  the  remainder  of  the  central  body  23 
will  lie  flat  against  the  inside  of  the  rear  wall  39  of  the 
frame  member.  The  protrusion  15,  when  inserted  in  the 

15  interior  41  of  the  frame  member  9,  will  exit  the  through 
an  opening  13  where  it  will  hold  the  corner  connector 
and  the  frame  member  together.  The  corner  connector 
19,  when  inserted  in  the  frame  member  9,  will  not  inter- 
fere  with  the  rearward  movement  (shown  by  dotted  lines 

20  in  Figure  5)  of  the  flexible  wall  31  when  placing  a  panel 
3  in  the  channel  27  of  the  frame  member. 

Preferably,  the  cross-section  of  each  frame  member 
5,  7,  9  and  1  1  is  continuous.  Frame  members  of  contin- 
uous  cross-section  can  be  made  by  conventional  extru- 

25  sion  or  roll-forming  methods.  Preferably,  the  frame 
members  are  made  by  roll-forming  prepainted  or  prela- 
minated  sheet  metal  coil  stock  to  form  continuous  pro- 
files  43  of  predetermined  lengths  as  shown  in  Figure  6. 
In  this  regard,  the  sheet  metal  coil  stock  can  be  a  lay- 

30  ered  material  which  includes  a  non-metallic  layer,  such 
as  a  conventional  lacquer,  or  a  metallic  layer,  such  as  a 
foil  covering.  From  such  continuous  profiles  43,  individ- 
ual  frame  members  5,  7,  9  and  1  1  can  be  cut  to  order  to 
the  required  lengths  for  a  panel  framing  assembly  1  of 

35  this  invention.  At  the  same  time,  the  mitred  ends  1  7  and 
the  openings  13  are  preferably  cut  in  such  frame  mem- 
bers. 

The  shape  of  the  profile  43  illustrated  in  Figure  6  is 
characterised  by  an  elongate  body  of  constant  cross- 

40  section  which  includes  three  elongate  surfaces  45,  47 
and  49  that  will  be  visible  from  the  front  of  a  panel  fram- 
ing  assembly  1  made  from  frame  members  cut  from  the 
profile  43.  The  three  faces  are  generally  flat,  two  of  them 
45  and  47  are  opposed,  spaced  apart  and  generally 

45  parallel,  and  the  third  49  is  perpendicular  to  the  other 
two.  One  of  the  two  opposed  parallel  faces  45  is  rela- 
tively  narrow  and  has  a  smoothly  rounded  longitudinal 
free  edge  or  rim  29. 

Figures  7-15  show  another  embodiment  101  of  a 
so  rectangular  panel  framing  assembly  of  this  invention. 

The  assembly  101  includes  a  rectangular  panel  103  fac- 
ing  its  front  (as  shown  in  Figure  7)  and  four  peripheral 
frame  members  1  05,  1  07,  1  09  and  111. 

As  shown  in  Figures  13  and  15,  a  plurality  of 
55  notches  113  are  provided  in  the  rear  walls  139  of  the 

horizontal  and  vertical  frame  members  105,  107,  109 
and  111  (as  shown  in  Figure  8),  and  located  in  each 
notch  1  1  3  is  a  protrusion  1  1  5  of  a  corner  connector  1  1  9, 

3 
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engaging  the  notch  113.  Thereby,  the  corner  connec- 
tors  1  19,  which  will  be  further  described  below,  connect 
and  hold  together  the  mitred  ends  117  of  the  frame 
members  in  the  assembly  101  . 

As  shown  in  Figures  9-12,  each  corner  connector 
119  is  generally  L-shaped  with  extensions  121  project- 
ing  perpendicularly  to  one  another  from  the  ends  of  the 
legs  122A  and  122B  of  a  rectangular  central  body  123. 
The  facing  sides  of  the  legs  122A  and  122B  are  each 
provided  with  one  of  the  protrusions  1  1  5  which  extend 
perpendicularly  to  one  another  and  which  can  engage 
the  notches  1  1  3  in  the  frame  members.  The  rear  of  the 
central  body  123  is  provided  with  a  pair  of  upstanding, 
rearwardly-extending  flanges  125  that  are  remote  from 
the  legs  122A  and  122B,  are  perpendicular  to  one 
another  and  are  adapted  to  engage  the  interior  of  the 
frame  members  when  the  corner  connector  19  con- 
nects  and  holds  together  the  mitred  ends  1  7  of  two  adja- 
cent  frame  members  1  05,  1  07,  1  09  and  111. 

The  cross-sectional  shape  of  the  bottom  frame 
member  109  (which  is  identical  to  the  cross-sectional 
shape  of  the  other  frame  member  105,  107  and  1  1  1)  is 
shown  in  Figure  14.  The  frame  member  109  has  a  gen- 
erally  U-shaped  form  defining  channel  127  opening 
inwardly  towards  the  centre  of  the  assembly  101  and  is 
defined  by:  a  rim  1  29  at  the  front  of  the  channel  1  27  and 
at  the  front  of  the  assembly  101  ;  a  flexible  wall  131  at 
the  rear  of  the  channel  1  27;  and  a  web  1  33  at  the  bot- 
tom  of  the  channel  127  and  at  the  periphery  of  the 
assembly  101.  The  flexible  wall  131  is  formed  on  the 
free  end  of  an  inclined  leg  portion  135  cantilevered  from 
an  inward  edge  137  of  a  rear  wall  139  of  the  frame 
member  109.  The  inward  edge  137  is  provided,  adja- 
cent  each  end,  with  one  of  the  notches  1  13  as  shown  in 
Figure  15. 

As  seen  from  Figure  14,  the  frame  member  109  has 
a  hollow  interior  141  that  is  large  enough  to  receive 
therein  one  of  the  legs  122A  and  122B  with  its  protru- 
sion  115  and  one  of  the  rearwardly-extending  flanges 
1  25  of  the  central  body  1  23  of  a  corner  connector  1  1  9. 
In  this  regard,  the  flange  125  on  the  central  body  123, 
when  inserted  in  the  interior  141  of  the  frame 
member109,  will  be  guided  by,  and  abut  against,  the 
inside  surface  of  the  web  133  and  the  remainder  of  the 
central  body  123  will  lie  between  the  cantilevered  leg 
portion  135  and  the  rear  wall  139.  The  protrusion  115, 
when  inserted  in  the  interior  141  of  the  frame 
member109,  will  exit  the  interior  141  through  a  notch 
113  where  it  will  hold  the  corner  connector  and  the 
frame  member  together.  The  corner  connector  119, 
when  inserted  in  the  frame  member  109,  will  not  inter- 
fere  with  the  rearward  movement  of  the  flexible  wall  131 
when  subsequently  placing  a  panel  103  in  the  channel 
1  27  of  the  frame  member. 

The  invention  is,  of  course,  not  limited  to  the  above- 
described  embodiments  which  may  be  modified  without 
departing  from  the  scope  of  the  invention  or  sacrificing 
all  of  its  advantages.  In  this  regard,  the  terms  in  the  fore- 

going  description,  such  as  "rectangular",  "perpendicu- 
lar",  "upper",  "lower",  "front"  and  "rear",  have  been  used 
only  as  relative  terms  to  describe  the  relationships  of 
the  various  elements  of  the  panel  frame  assemblies  of 

5  the  invention.  For  example,  the  panel  framing  assem- 
blies  1  and  101  need  not  be  rectangular  or  have  four 
frame  members,  and  therefore,  the  pairs  of  legs  22A 
and  B  and  1  22  A  and  B  of  the  corner  connectors  1  9  and 
119  need  not  be  perpendicular  to  one  another  but 

10  instead  would  be  at  an  angle  equal  to  360 
degrees/number  of  frame  members. 

Claims 

15  1.  A  framing  assembly  for  a  polygonal,  substantially 
flat  panel  comprising:  a  plurality  of  elongate  periph- 
eral  frame  members,  each  having  a  cross-sectional 
shape  defining  a  channel  in  which  a  perimeter  edge 
of  the  panel  can  be  received;  and  a  plurality  of  cor- 

20  ner  connectors,  each  engaging  a  longitudinal  end 
of  two  adjacent  frame  members;  the  frame  mem- 
bers  and  the  corner  connectors  forming  a  polygonal 
frame;  characterized  by  the  channel  of  each  frame 
member  including  a  flexible  wall  adapted  to  accom- 

25  modate  and  engage  one  or  a  plurality  of  thick- 
nesses  of  the  panel. 

2.  The  assembly  of  claim  1  wherein  the  flexible  wall  is 
cantilevered  from  a  location  on  each  frame  member 

30  remote  from  where  the  panel  is  held. 

3.  The  assembly  of  claim  2  wherein  the  flexible  wall  is 
cantilevered  from  an  inward  edge  of  a  rear  wall  of 
each  frame  member. 

35 
4.  The  assembly  of  any  one  of  claims  1-3  wherein 

each  frame  member  is  formed  from  a  resilient  sheet 
metal. 

40  5.  The  assembly  of  claim  4  wherein  the  metal  is  alu- 
minium. 

6.  The  assembly  of  claim  5  wherein  the  aluminium  is 
an  alloy  classified  by  the  American  Aluminium 

45  Association  as  AA-5050. 

7.  The  assembly  of  any  one  of  claims  4-6  wherein  the 
frame  members  are  made  by  roll-forming  the  sheet 
metal. 

50 
8.  The  assembly  of  any  one  of  claims  1  -7  wherein  the 

frame  members  each  have  both  ends  mitred. 

9.  The  assembly  of  any  one  of  claims  1  -8  wherein  the 
55  panel  is  rectangular  and  the  assembly  is  rectangu- 

lar. 

10.  The  assembly  of  any  one  of  claims  1-9  wherein 

4 
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each  frame  member  is  provided,  adjacent  each 
mitred  end,  with  an  opening,  preferably  a  circular 
opening,  and  each  corner  connector  is  provided 
with  a  pair  of  protrusions,  preferably  cylindrical  pro- 
trusions,  one  of  which  fits  within  and  engages  the  5 
opening. 

11.  The  assembly  of  any  one  of  claims  1-9  wherein 
each  frame  member  is  provided,  adjacent  each 
mitred  end,  with  a  notch  and  each  corner  connector  10 
is  provided  with  a  pair  of  protrusions,  one  of  which 
fits  within  and  engages  the  opening. 

12.  The  assembly  of  claim  10  or  1  1  wherein  each  cor- 
ner  connector  also  includes  a  pair  of  upstanding,  15 
rearwardly  extending  flanges  which  are  perpendic- 
ular  to  one  another  and  one  of  which  fits  within  and 
abuts  an  interior  surface  of  the  frame  member  when 
the  one  protrusion  is  fit  within  the  frame  member. 

20 
13.  The  assembly  of  any  one  of  claims  1-12  which  fur- 

ther  comprises  the  polygonal,  substantially  flat 
panel. 

25 
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