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Adaptive  architectural  cover  panel  system. 

©  An  architectural  cover  panel  system  of  individ- 
ually  adaptive  panels  for  covering  structural  support 
members  of  an  underlying  structure  such  as  girders. 
An  individual  adaptive  panel  (16)  includes  a  sheet  of 
flexible  material  having  a  generally  convex  cross- 
section  and  is  provided  with  corrugations  (18)  ori- 
ented  perpendicular  to  the  longitudinal  axis  of  the 
panel.  In  one  preferred  embodiment  the  convex  pan- 
el  (16)  is  provided  with  edged  portions  (21)  attached 
to  the  lateral  sides  of  the  panel.  The  edge  portions 
are  similarly  provided  with  corrugations  (27)  oriented 
parallel  to  and  intersecting  or  merging  into  the  cor- 
rugations  of  the  convex  panel  portion. 
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ADAPTIVE  ARCHITECTURAL  COVER  PANEL  SYSTEM 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  concerns  architectural 
structures,  and  more  particularly,  relates  to  an  ar- 
chitectural  cover  panel  system  for  covering  struc- 
tural  support  members.  Architectural  cover  panels 
are  typically  employed  to  provide  aesthetically 
pleasing  coverings  over  structural  support  mem- 
bers  such  as  bridge  girders  and  building  beam 
members  such  as  I-beams.  These  cover  panels 
also  provide  some  protection  to  the  structural  sup- 
port  member  from  the  elements  and  may  otherwise 
serve  to  seal  the  underlying  support  structure  from 
intrusions,  such  as  for  example  bird  nestings. 

Conventional  architectural  cover  panels  are 
generally  configured  as  flat  sheets  of  relatively 
thick  material  which  are  attached  to  an  exposed 
side  of  a  structural  support  member.  One  example 
of  a  conventional  architectural  cover  panel  is  illus- 
trated  in  U.S.  Patent  No.  3,538,664  to  L  Frandsen 
et  al.  Because  of  their  generally  planar  configura- 
tion,  conventional  architectural  cover  panels  require 
significant  rigidity  and  strength  to  resist  wind  load- 
ing  forces  which  could  otherwise  dismember  or 
dislodge  the  panel.  Accordingly,  conventional  cover 
panels  can  add  -significant  weight  to  the  entire  load 
supported  by  the  underlying  structural  member. 
Fitting  conventional  architectural  cover  panels  to  a 
structural  support  member  can  also  be  an  expen- 
sive,  labor  and  time  intensive  effort  since  the  pan- 
els  have  to  be  cut  and  trimmed  in  order  to  fit  a 
variety  of  complex  curves  and  shapes  of  the  struc- 
tural  support  member.  Thus  there  still  exists  a 
need  for  a  light-weight  architectural  cover  panel 
which  is  adaptable  to  the  varying  dimensions  and 
shapes  of  differing  structural  support  members  but 
adequately  resistant  to  wind  loading  forces. 

panel  the  flexibility  to  either  expand  or  contract 
along  any  desired  axis  so  as  to  conform  to  the 
shape  of  a  structural  support  member  while  further 
providing  significant  reinforcement  against  wind 

5  loading  forces.  Adjacent  panels  may  be  overlapped 
or  nested  at  their  ends  with  the  result  that  a  plural- 
ity  of  panels  can  be  efficiently  and  economically 
joined  contiguously  to  attractively  cover  the  full 
extent  of  a  complexly  shaped  structure. 

10  In  one  preferred  embodiment  of  the  architec- 
tural  cover  panel  system  of  the  present  invention, 
the  individual  panels  further  may  be  provided  with 
edge  portions  projecting  from  the  longitudinal  mar- 
gins  or  sides  of  the  convex  portions  of  the  panels. 

75  The  edge  portions  also  may  be  corrugated,  with 
these  corrugations  lying  generally  parallel  to  and 
intersecting  the  corrugations  of  the  convex  panel 
portion.  The  edge  portions  provide  a  simple  meth- 
od  of  attaching  the  panel  to  a  structural  support 

20  member  and  further  provide  additional  resistance 
to  wind  loading  forces. 

The  novel  features  which  are  believed  to  be 
characteristic  of  the  present  invention,  together  with 
further  objsctives  and  advantages  thereof,  will  be 

25  better  understood  from  the  following  detailed  de- 
scription  considered  in  connection  with  the  accom- 
panying  drawings,  wherein  like  numbers  designate 
like  elements.  It  should  be  expressly  understood, 
however,  that  the  drawings  are  for  purposes  of 

30  illustration  and  description  only  and  are  not  in- 
tended  as  a  definition  of  the  limits  of  the  invention. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
35 

FIG.  1  is  a  perspective  view  of  the  adaptive 
architectural  cover  panel  system  of  the  present 
invention  installed  over  an  illustrative  architectural 
structure; 

40  FIG.  2  is  a  perspective  view  of  one  preferred 
embodiment  of  an  individual  adaptive  architectural 
cover  panel  of  the  present  invention; 

FIG.  3  is  a  perspective  view  of  yet  another 
preferred  embodiment  of  an  individual  adaptive  ar- 

45  chitectural  panel  of  the  present  invention; 
FIG.  4  is  a  perspective  view  of  the  individual 

architectural  panel  illustrated  in  FIG.  2  attached  to 
an  exemplary  structural  support  member. 

SUMMARY  OF  THE  INVENTION 

Briefly,  and  in  general  terms,  the  present  in- 
vention  provides  a  light-weight  architectural  cover 
panel  system  which  is  both  resistant  to  wind  load- 
ing  forces  and  also  readily  adaptable  to  structural 
support  members  having  a  variety  of  dimensions 
and  surface  shapes  without  excessive  trimming  or 
cutting  of  individual  panels. 

More  specifically,  the  present  invention  resides 
in  a  system  of  adaptive  architectural  cover  panels 
made  from  relatively  thin  sheet  material  and 
formed  in  a  generally  convex  cross-sectional 
shape,  whether  of  curved  or  angular  configuration 
or  otherwise.  The  panels  are  provided  with  corruga- 
tions  lying  in  the  cross-sectional  plane,  allowing  the 

50 
DETAILED  DESCRIPTION  OF  THE  INVENTION 

Referring  to  the  figures,  and  more  particularly 
FIG.  1  thereof,  there  is  shown  an  illustrative  ap- 
plication  of  the  present  inventive  adaptive  architec- 
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2,  the  panel  16  is  further  provided  with  edge  por- 
tions  21  projecting  from  the  longitudinal  sides  of 
the  convex  body  portion  24.  The  edge  portions  21 
are  also  provided  with  corrugations  27  which  are 

5  oriented  perpendicular  to  the  longitudinal  axis  of 
the  panel  and  thus  lie  parallel  to  and  intersect  with 
or  merge  into  the  corrugations  18  of  the  convex 
body  portion  24.  These  edge  portions  21  permit 
the  adaptive  panels  16  to  be  very  easily  mounted 

10  on  to  a  structural  support  member  while  maintain- 
ing  the  adaptive  character  of  the  panel  16  and 
adding  to  its  wind  loading  resistance. 

As  illustrated  in  FIG.  4,  this  preferred  embodi- 
ment  of  the  panel  16  may  be  mounted  onto  an 

75  illustrative  structural  support  member  30  by  attach- 
ing  channel  members  33  onto  the  opposing  edges 
of  the  support  member  30.  The  edge  portions  21  of 
the  panel  10  may  then  be  affixed  within  the  chan- 
nels  33  by  any  convenient  means  such  as,  for 

20  example,  suitable  fasteners.  It  should  be  under- 
stood  that  for  the  purposes  of  the  present  inven- 
tion,  however,  the  panel  16  could  also  be  directly 
attached  to  the  structural  support  member  30. 

The  present  inventive  adaptive  architectural 
25  cover  panel  need  not  be  restricted  to  convex  con- 

figurations  which  are  generally  curved  in  cross- 
section  such  as  the  panel  16  shown  in  FIG.  2.  By 
way  of  illustration,  another  preferred  embodiment 
of  an  individual  adaptive  panel  22  of  the  present 

30  invention  is  further  shown  in  FIG.  3.  In  this  embodi- 
ment  the  panel  22  has  a  convex  configuration 
which  is  generally  truncated  triangular  in  cross- 
section  with  the  internal  intersections  36  of  the 
body  portion  39  forming  angles  generally  exceed- 

35  ing  ninety  degrees.  The  body  portion  39  is  also 
provided  with  corrugations  42  generally  oriented 
perpendicular  to  the  longitudinal  axis  of  the  panel 
22  and  generally  parallel  to  the  cross-sectional 
plane  of  the  panel  22.  This  embodiment  may  fur- 

40  ther,  but  need  not  necessarily,  be  provided  with 
edge  portions  45  attached  to  the  lateral  sides  of  the 
body  portion  39  forming  further  corrugations  48 
oriented  parallel  to  and  intersecting  or  merging  with 
the  corrugations  42  of  the  body  portion  39.  As  with 

45  the  embodiment  discussed  above  in  connection 
with  FIG.  2,  the  panel  22  of  this  embodiment  can 
similarly  be  expanded  and  contracted  along  its 
entire  length  or  width  to  adapt  the  panel  22  to 
structural  support  members  of  varying  dimensions 

so  without  specialized  tailoring.  Additionally,  localized 
expansion  and  contraction  of  the  corrugations  42 
and  48  permit  curvature  of  the  panel  22  so  as  to 
adapt  to  the  complex  surface  curvatures  of  various 
structural  support  members. 

55  It  will,  of  course,  be  understood  that  modifica- 
tions  of  the  present  invention  will  be  apparent  to 
others  skilled  in  the  art.  Consequently,  the  scope  of 
the  present  should  not  be  limited  by  the  particu- 

tural  panel  system  10  covering  the  edges  of  struc- 
tural  support  members  13  forming  a  monorail  track 
and  monorail  station  platform.  The  ends  of  adjacent 
panels  10  may  be  overlapped  and  nested  to  ob- 
scure  the  junctures  of  the  panels  and  provide  a 
cleaner,  more  aesthetically  appealing  architectural 
appearance  to  the  underlying  support  members. 
Although  relatively  light,  and  therefore  adding  little 
to  the  load  bom  by  the  structural  support  members 
13,  the  panels  10  are  still  sufficiently  strong  to 
resist  normal  wind  loading. 

One  preferred  embodiment  of  an  individual 
panel  1  6  that  forms  part  of  the  panel  system  1  0  is 
more  fully  illustrated  in  FIG.  2.  As  shown,  the  panel 
16  is  made  from  a  square  or  generally  rectangular 
sheet  of  relatively  thin  material  and  is  formed  into  a 
panel  having  a  generally  convex  cross-section.  The 
panel  16  is  also  provided  with  a  plurality  of  cor- 
rugations  18,  oriented  perpendicular  to  a  longitudi- 
nal  axis  of  the  panel  and  parallel  to  the  plane  of  the 
panel  cross-section.  The  corrugations  18  add  en- 
hanced  flexibility  to  the  panel  16  while  simulta- 
neously  providing  additional  structural  reinforce- 
ment.  The  configurations  illustrated  in  FIG.  2  char- 
acterize  only  one  type  of  fold  pattern  contemplated 
by  the  present  invention.  As  illustrated,  the  cor- 
rugations  of  the  panel  16  provide  generally  flat 
surfaces  19  meeting  at  varying  angles  with  alternat- 
ing  surfaces  20  lying  in  essentially  parallel  planes. 
Other  corrugation  patterns  could  also  be  used  such 
as,  for  example,  where  the  alternating  flat  surfaces 
20  would  lie  in  non-parallel  planes  and  every  third 
flat  surface  would  lie  in  the  same  plane. 

The  corrugations  permit  expansion  or  contrac- 
tion  along  the  entire  width  and  length  of  the  panel 
16  to  accommodate  support  members  13  of  vary- 
ing  dimensions,  and  further  allow  for  localized  pan- 
el  expansion  or  contraction  so  as  to  conform  the 
panel  16  to  the  surface  curvature  of  the  support 
member  13.  Thus,  the  corrugations  allow  the  same 
adaptive  cover  panel  16  to  be  used  in  conjunction 
with  several  different  types  of  structural  support 
members  of  varying  dimensions  and  surface 
shapes  without  the  need  for  excessive  cutting  and 
trimming.  At  the  same  time,  however,  the  corruga- 
tions  further  permit  use  of  lighter  materials,  such  as 
sheet  metals,  plastics  or  composite  materials,  for 
the  construction  of  the  panel  1  6  while  still  retaining 
sufficient  rigidity  to  resist  wind  loading.  The  cor- 
rugations  18  also  facilitate  the  overlapping  place- 
ment  of  adjacent  panels  16  so  as  to  obscure  the 
conjunction  of  the  panels  16  and  provide  cleaner 
architectural  lines  as  discussed  above.  Differences 
in  the  thermal  expansion  coefficients  of  the  panels 
16  and  support  members  13  are  also  accommo- 
dated  by  the  adaptive  expansion  and  contraction  of 
the  panels  16. 

In  the  preferred  embodiment  illustrated  in  FIG. 
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tions  of  the  concave  portion  of  the  sheet,  said 
convex  cross-section  and  edge  portions  enabling 
said  sheet  to  conform  to  the  dimensions  and  sur- 
face  curvature  of  the  support  member,  and  said 
means  for  attaching  said  plurality  of  sheets  in- 
cludes  a  plurality  of  channel  members,  attached  to 
the  support  member,  configured  to  receive  and 
retain  said  sheet  edge  portions. 

9.  An  architectural  cover  panel  system  as  set 
forth  in  claim  7,  wherein  said  convex  cross-section 
of  said  sheets  has  a  generally  curved  configuration. 

10.  An  architectural  cover  panel  system  as  set 
forth  in  claim  7,  wherein  said  convex  cross-section 
of  said  sheets  has  a  generally  truncated  triangular 
configuration  having  internal  intersections  at  angles 
greater  than  ninety  degrees. 

1  1  .  An  architectural  cover  panel  system  as  set 
forth  in  claim  7,  wherein  said  sheets  are  made  of  a 
plastic  material. 

12.  An  architectural  cover  panel  system  as  set 
forth  in  claim  7,  wherein  said  sheets  are  made  of 
metal. 

lariy  embodiments  described  above  but  should  be 
defined  only  by  the  claims  put  forth  below  and 
equivalents  thereof. 

The  features  disclosed  in  the  foregoing  de- 
scription,  in  the  claims  and/or  in  the  accompanying 
drawings  may,  both,  separately  and  in  any  com- 
bination  thereof,  be  material  for  realising  the  inven- 
tion  in  diverse  forms  thereof. 

10 
Claims 

1  .  An  adaptive  architectural  cover  panel  for  use 
in  an  architectural  cover  panel  system  for  covering 
a  structural  support  member  of  an  underlying  struc- 
ture,  comprising  a  sheet  of  flexible  material  having 
a  generally  convex  cross  section  with  corrugations 
formed  therein  extending  transverse  to  a  longitudi- 
nal  axis  of  the  panel,  enabling  the  panel  to  conform 
to  the  dimensions  and  surface  curvature  of  the 
support  member. 

2.  An  architectural  cover  panel  as  set  forth  in 
claim  1  ,  and  further  including  edge  portions  formed 
along  the  longitudinal  sides  of  said  flexible  sheet, 
said  edge  portions  having  corrugations  formed 
thereon  oriented  generally  parallel  to  and  intersect- 
ing  the  corrugations  of  the  concave  portion  of  the 
flexible  sheet  to  conform  the  entire  panel  structure 
and  edge  portions  to  the  dimensions  and  surface 
curvature  of  the  support  member. 

3.  An  architectural  cover  panel  as  set  forth  in 
claim  1,  wherein  said  convex  cross-section  of  said 
sheet  has  a  generally  curved  configuration. 

4.  An  architectural  cover  panel  as  set  forth  in 
claim  1  ,  wherein  said  convex  cross-section  of  said 
sheet  has  a  generally  truncated  triangular  configu- 
ration  having  internal  intersections  at  angles  greater 
than  ninety  degrees. 

5.  An  architectural  cover  panel  as  set  forth  in 
claim  1,  wherein  said  sheet  comprises  a  plastic 
material. 

6.  An  architectural  cover  panel  as  set  forth  in 
claim  1,  wherien  said  sheet  comprises  a  generally 
thin  sheet  of  metal. 

7.  An  adaptive  architectural  cover  panel  system 
for  covering  an  underlying  structure,  comprising: 
a  plurality  of  sheets  of  flexible  material  having  a 
generally  convex  cross-section  with  generally  lat- 
erally  oriented  corrugations  lying  in  the  cross  sec- 
tional  plane  of  the  sheet;  and 
means  for  attaching  said  plurality  of  sheets  contig- 
uously  to  cover  the  underlying  structure. 

8.  An  architectural  panel  system  as  set  forth  in 
claim  7,  wherein  said  sheet  further  includes  edge 
portions  generally  projecting  outwardly  from  the 
longitudinal  sides  of  the  convex  portion  of  said 
sheet  and  having  additional  corrugations  oriented 
generally  parallel  to  and  intersecting  the  corruga- 
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