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©  Roof  tile. 
©  A  tile  (10,120)  is  formed  from  a  relatively  thin  sheet 
adapted  to  cooperate  with  similar  tiles  to  form  a  tiled  surface. 
When  the  tile  is  installed,  the  central  axis  (12,125)  thereof 
coincides  with  a  line  defining  free  water  flow  down  the  tile 
between  upper  and  lower  tile  portions  (14,15).  The  tile  has 
first  and  second  raised  ribs  (45,46;  131,132)  extending 
symmetrically  as  mirror  images  of  each  other  on  each  side  of 
central  axis.  Each  rib  has  upper  (49,51)  and  lower  rib  (50,52) 
portions  which  are  interconnected  so  as  to  extend  con- 
tinuously  between  the  upper  and  lower  tile  portions  to  « 
increase  stiffness  of  the  tile.  The  stiffened  tile  is  better  able  to  I 
resist  weight  of  a  person  walking  on  the  roof,  and  also  resists 
a  tendency  fpr  the  lower  portion  of  the  tile  to  lift  when  wind  ~\ 
blows  onto  the  roof.  The  upper  rib  portions  (49,51)  are  33 
generally  complementary  to  the  lower  rib  portions  (50,52)  so 
that  the  lower  rib  portions  of  an  upper  tile  can  fit  over  upper 
rib  portions  pf  a  lower  tile.  Thus  rib  axes  (47,48)  of  upper  and 
lower  rib  portions  are  also  mirror  images  of  each  other  about 
a  lateral  axis  (27,127)  disposed  perpendicularly  to  the 
longitudinal  axis  (12,125).  When  the  tiles  fitted,  the  ribs  of  the 
tiles  are  interlocked  and  this  increases  accuracy  of  installa- 
tion  of  the  tiles,  as  well  as  reducing  a  tendency  of  water 
seepage  past  edges  of  the  tiles.  The  tiles  exhibit  a  high 
degree  of  fitting  tolerance,  even  when  fitted  on  an  uneven 
roof,  thus  permitting  use  of  relatively  unskilled  labour. 
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BACKGROUND  OF  THE  I N V E N T I O N  

Field  of  the  I n v e n t i o n  

The  invention  relates   to  a  tile  par t icular ly   for  instal la t ion  on  a  sloping  r o o f ,  

but  the  tile  could  have  applicat ions  e lsewhere ,   for  example  on  a  v e r t i c a l  

wa l l .  

Prior  A r t  

Convent ional   inter locking  roof  tiles  or  shingles  have  been  known  for  m a n y  

years,   and  are  commonly  found  as  two  main  types,  namely  relat ively  t h i ck  

clay  tiles,  or  sheet  tiles,  which  are  made  from  sheet  metal  or  other  s imi l a r  

thin  mate r ia l .   The  clay  tiles  are  heavy,  mechanica l ly   re la t ively  weak  and 

are  limited  in  mechanical   complexi ty   due  to  manufac tur ing   difficult ies  and 

m a t e r i a l  l i m i t a t i o n s .  M e t a l l i c   sheet  tiles  also  have  problems,   for  e x a m p l e  

a  tendency  to  bend  and  be  pe rmanent ly   deformed  af ter   a  person has  wa lked  

over  the  roof,  which  is  aggrava ted   by  insuff ic ient   backing  support  for  t h e  

tile.  Also,  if  a  relat ively  thin  mate r ia l   is  used,  the  tile  might  lack  a d e q u a t e  

s t i f fness   to  resist  bending  under  strong  wind  forces  blowing  up  the  roof  and  

bending  the  tile  upwardly,  thus  pe rmi t t ing   water  to  pene t ra t e   under  the  t i l e .  

While  a t t empts   have  been  made  to  st iffen  re la t ively  thin  tiles  using  s e v e r a l  

raised  ribs  extending  be tween  edges   of  the  tile,  commonly  the  ribs  i n c r e a s e  

diff iculty  of  instal lat ion  of  the  tile  because  some  designs  of  tile  do  n o t  

permit   much  variation  or  to lerance  to  the  "fit"  between  over lapp ing  

portions  of  adjacent   tiles,  par t icu lar ly   when  in s t a l l ed   on  uneven  roofs .  

Commonly,   with  prior  art  ribbed  metal l ic   tiles,  fitting  errors  dur ing  

insta l la t ion  of  a  series  of  tiles  can  accumula te   to  such  an  extent  t h a t  



unsightly  gaps  can  exist  be tween  overlapping  portions  of  ad jacent   t i l e s ,  

which  can  permi t   entry  of  water   into  the  roof.  In  general  the  more  c o m p l e x  

the  r ibbed  s t r uc tu r e   of  the  overlapping  port ions,   the  g rea te r   the  d i f f i c u l t y  

and  cost  of  m a n u f a c t u r e   and  i n s t a l l a t i o n .  

Typical   me ta l l i c   tiles  are  shown  in  U.S.  Pa ten ts   279,487  issued  to  Jones ;  

294,256  issued  to  Montross  et  al;  361,031  issued  to  Thorn;  397,298  issued  t o  

Lee,  and  2 ,202,830  issued  to  Bussey.  These  patents   disclose  m e t a l l i c  

roofing  tiles  with  ribs  to  coopera te   with  adjacent   tiles,  and  part ial ly  to  

s t i f fen   the  tile.  However ,   some  of  the  immedia te   edge  f i t t ing  s t r u c t u r e  

includes  the  ac tua l   ribs  themse lves ,   and  these  are  quite  complex  and  wou ld  

likely  p resen t   d i f f icul t ies   when  installing  the  tiles.  Ribs  p r o v i d e d  

i m m e d i a t e l y   ad jacent   edges  of  the  tiles  without  flat  side  margins  e x t e n d i n g  

to  the  edges  can  present   d i f f icul t ies   during  the  m a n u f a c t u r e   and  i n s t a l l a t i o n .  

In  gene ra l ,   to  produce  a  tile  of  a  given  size,  tiles  with  several   ribs  o r  

co r ruga t ions   require  considerably   more  sheet   stock  or  raw  sheet   m a t e r i a l  

than  a  f lat ,   unribbed  tile  or  a  tile  with  fewer  ribs.  Also,  some  tiles  r e q u i r e  

a  r e l a t ive ly   wide  overlap  with  adjacent   tiles  to  obtain  a  water   tight  j o i n t ,  

and  this  a f f ec t s   the  number  of  tiles  required  to  cover  a  specific  roof  a r e a  

with  tiles  of  a  given  size.  Clearly  the  g rea te r   the  overlap  between  t i l e s ,  

the  more  ti les  are  requi red   to  cover  a  given  roof  area.  Some  prior  art  t i l e s  

have  many  cor ruga t ions   and  also  require  a  large  overlap  and  thus  t h e  

e f f e c t i v e n e s s   of  such  tiles  for  covering  area  is  low.  

Some  of  the  prior  art  tiles  have  in te r f i t t ing   edge  portions  which  c o o p e r a t e  

closely  with  c o m p l e m e n t a r y   edge  portions  of  ad jacent   tiles  such  t h a t  

r e l a t ive ly   small  gaps  of  short  lengths  exist  between  the  tiles.  There  gaps  

can  be  of  such  a  size  as  to  cause  water   to  be  drawn  by  capi l lar i ty   e f f e c t s  

through  the  gaps,  around  the  ribs  and  into  the  roof,  giving  the  impression  of  

a  leaking  r o o f .  



SUMMARY  OF  THE  I N V E N T I O N  

The  present   Invention  reduces  the  diff icul t ies   and  d i sadvantages   of  the  p r i o r  

art  by  providing  a  tile  which  is  relat ively  simple  to  manu fac tu r e   by  p r e s s ing  

a  thin  sheet  of  meta l .   T h e  p r e s e n t   tile  can  be  installed  using  r e l a t i v e l y  

unskilled  labour  due  to  r e l a t ive ly   wide  f i t t i n g  t o l e r a n c e   result ing  from  t h e  

simplicity  of  the  ribbed  s t ruc ture   which  coopera tes   with  adjacent   t i l e s .  

Port ions  of  t i les  which  coopera te   with  adjacent   tiles  can  be  made  to  have  a 

wide  to lerance  to  variat ions  in  spacing  between  adjacent   tiles,  and  can  

a c c o m m o d a t e ,   to  some  ex ten t ,   unevenness  or  i r regular i t ies   in  the  r o o f .  

F u r t h e r m o r e ,   the  tiles  of  t he  i nven t ion   have  r a i s ed  r i b   portions  wh ich  

provide  the  s t i f fness   which  extends  the  full  length  of  the  tile  i.e.  b e t w e e n  

upper  and  lower  tile  por t ions  ,   which  can  resist  the  weight  of  a  pe r son  

walking  on  the  roof  without  permanent   deformat ion .   The  s t i ffness  of  t h e  

tile  is  such  that  s t rong  wind   blowing  upwards  along  the  roof  will  have  a 

negligible  tendency  to  lift  the  tile,  when  compared  with  some  prior  art  t i l e s .  

Also,  spacing  between  coopera t ing   portions  of  adjacent   tiles  is  such  as  to  

reduce  any  tendency  for  capi l lar i ty   ef fects   to  draw  water   hor izonta l ly ,   or  

slightly  upwardly  between  adjacent   t i l e s .  

In  cont ras t   with  some  prior  art  tiles,  the  present  tile  has  only  two  raised  r ibs  

which  do  not  r e q u i r e  m u c h   additional  sheet  stock  for  forming  w h e n  

compared  with  a  flat  unribbed  tile.  Also,  the  present   tile  requires  a 

re la t ively  small  overlap  with  adjacent   tiles,  and thus  re la t ively  fewer  t i l e s  

are  required  to  cover a  given  area.  The  two  factors  above  cont r ibute   to  t h e  

overall  ef f ic iency  of  this  present  tile  in  covering  a  given  roof  a r e a .  

A  tile  according  to  the  invention  is  adapted  to  cooperate   with  similar  tiles  t o  

form  a  tiled  surface .   The  tile  is  a  relat ively  thin  sheet  having  a  p e r i p h e r y  

having  first  and  second  side  edges  in tersect ing  at  upper  and  lower  c o r n e r s .  

The  edges  a r e  d i sposed   symmet r ica l ly   about  a  central   longitudinal  axis  



extending  between  the  corners  and  adapted  so  that ,   when  the  tile  is 

instal led,   the  central   axis  coincides  essent ia l ly   with  a  line  defining  f r e e  

water   flow  down  the  tile.  The  tile  has  a  la teral   axis  disposed  normally  t o  

the  cent ra l   axis  to  divide  the  tile  into  upper  and  lower  tile  port ions.   The  

tile  has  first  and  second  raised  ribs  having  respec t ive   rib  axes  e x t e n d i n g  

symmet r i ca l ly   as  mirror  images  of  each  other  on  each  side  of  the  c e n t r a l  

axis.  Each  rib  has  upper  and  lower  rib  portions  on  opposite  sides  of  t h e  

la tera l   axis  which  are  i n t e r connec t ed   so  as  to  extend  continuously  b e t w e e n  

the  upper  and  the  lower  tile  portions  to  increase  s t i ffness  of  the  tile.  The  

tile  is  fur ther   c h a r a c t e r i z e d   in  that   the  rib  axes  are  mirror  images  of  e a c h  

other  about  the  la teral   axis,  and  the  upper  rib  portions  are  g e n e r a l l y  

c o m p l e m e n t a r y   to  the  lower  rib  portions  so  that  the  lower  rib  portions  of  an  

upper  tile  can  fit  over  upper  rib  portions  of  a  lower  tile.  The  tile  also  has  a  

general ly  flat  first  side  margin  of  the  tile  extending  between  the  first   s ide  

edge  of  the  tile  and  an  ad jacent   i n t e r m e d i a t e   length  of  the  first  rib  r e m o t e  

from  the  upper  and  lower  corners ,   and  a  similar  generally  flat  second  s ide  

margin  of  the  tile  extending  between  the  second  side  edge  of  the  tile  and  an  

ad jacent   i n t e rmed ia t e   length  of  the  second  rib  remote   from  the  upper  and 

lower  c o r n e r s .  

A  detai led  disclosure  following,  re la ted   to  drawings,  described  s e v e r a l  

embodimen t s   of  the  invention,   which  is  capable  of  expression  in  s t r u c t u r e  

other  than  that   described  and  i l l u s t r a t e d .  

DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  simplified  top  plan  of  a  tile  according  to  t h e  

i n v e n t i o n ,  

Figure  2A  is  a  simplified  f r a g m e n t e d   section,   as  would  be  s e e n  

part ial ly  on  line  2-2  of  Figure  1,  with  another  f r a g m e n t e d  

section  as  would  be  seen  from  line  A-A  of  Figure  1 

super imposed  thereon  in  broken  outline  for  comparison  o f  

s i z e ,  



Figure  2B  is  a  simplified  f r agmen ted   section  on  line  2-2  of  Figure  1, 

with  another  similar  f r a g m e n t e d   section  as  would  be  s een  
from  line  B-B  of  Figure  1  superimposed  thereon  in  b roken  

outline  to  show  a  comparison  of  s i ze ,  

Figure  3  is  a  simplified  f r agmen ted   top  plan  of  a  plurality  of  t i l e s  

fi t ted  together   showing  coopera t ion   between  a d j a c e n t  

t i l e s ,  

Figure  4  is  a  simplified  f r a g m e n t e d   section  on  line  4-4  of  Figure  3, 

showing  coopera t ion   be tween  adjacent   edge  portions  of  

t i l e s ,  

Figure  5  is  a  simplified  top  plan  of  a  second  embodiment   t h e  

invention,  showing  also  addit ional  securing  m e a n s ,  

Figure  6  is  a  s implif ied,   f r agmen ted   section  on  line  6-6  of  F igu re  

5,  

Figure  7  is  a  s implif ied,   f r agmen ted   section  similar  to  Figure  6  of  

a  third  embodiment   of  the  i nven t ion .  

DETAILED  DISCLOSURE 

Figures  1,  2A  and  2B 

A  tile  10  is  formed  from  a  relat ively  thin  sheet  of  metall ic  material   and  has  

a  periphery  disposed  symmet r ica l ly   about  a  central   longitudinal  axis  12. 

When  the  tile  is  installed,  the  central   longitudinal  axis  12  co inc ides  

essent ial ly  with  a  line  defining  free  water   flow  down  the  tile,  shown  as  an 

arrow  13,  between  upper  and  lower  tile  portions  14  and  15.  The  tile  has  

first  and  second  side  edges  18  and  19  disposed  symmetr ica l ly   about  the  axis 

12.  The  side  edge  18  has  generally  s t ra ight   upper  and  lower  edge  por t ions  



21  and  22  r e spec t i ve ly ,   and  the  side  edge  19  has  upper  and  lower  edge  

port ions  25  and  26.  The  edge  portions  21  and  25  are  inclined  at  equal  angles  

28  to  a  t r ansverse   line  or  la teral   axis  27  which  is  disposed  perpendicular ly   to  

the  cen t ra l   axis  12  of  the  tile  and  divides  the  tile  into  the  upper  and  l o w e r  

portions  14  and  15.  Similarly,   edge  portions  22  and  26  are  inclined  at  equa l  

angles  31  to  the  line  27.  P re fe rab ly ,   the  angles  28  and  31  are  equal  to  45 

degrees ,   so  that  the  portions  21  and  22,  and  the  portions  25  and  26,  a r e  

inclined  to  each  other  at  90  degrees ,   ignoring  mitred  edge  portions  as  will  be  

descr ibed.   Upper  and  lower  portions  of  the  side  edges  18  and  19  i n t e r s e c t  

each  other  at  upper  and  lower  corners  29  and  30  respec t ive ly   of  the  tile  as  

shown,  the  axis  12  extending  be tween  the  corners.  Angles  be tween  a d j a c e n t  

sides  21  and  25,  and  22  and  26  are  also  90  degrees,   so  as  to  define  a  gene ra l ly  

square  tile,  which,  when  instal led  with  the  central   axis  12  v e r t i c a l  

resembles   a  general ly   d i a m o n d - s h a p e d   tile.  As  can  be  seen,  a  first  m i t r e d  

edge  portion  33  i n t e r c o n n e c t s   the  upper  and  lower  edge  port ions  21  and  22,  

and  a  second  mi t red   edge  port ion  34  i n t e rconnec t s   the  upper  and  lower  edge  

portions  25  and  26.  The  mit red  edge  portions  33  and  34  are  d isposed 

s y m m e t r i c a l l y   re la t ive   to  the  longitudinal   and  la teral   axes  13  and  27  a n d  

provide  c l ea r ance   for  ad jacen t   tiles,  as  will  be  described  with  re ference   to  

Figure  3.  Firs t   and  second  nail  holes  35  and  36  are  posit ioned  adjacent   t h e  

mi t red   edge  portions  33  and  34,  and  spaced  slightly  upwardly  from  t h e  

t r ansve r se   line  27.  The  holes  receive   nails,  not  shown,  for  securing  to  a 

base  of  the  roof,  such  as  ba t tens   or  plywood  sheathing,   not  shown.  The  nai ls  

and  holes  serve  as  a t t a c h m e n t   means  adjacent   the  first  and  second  s ide 

edges  and  genera l ly   ad jacen t   the  lateral   axis  27  to  provide  an  a t t a c h m e n t   t o  

the  roof  app rox ima te ly   half  way  down  the  tile.  This  limits  an  e f f e c t i v e  

m o m e n t   arm  of  the  free  end  or  lower  portion  15  of  the  tile  for  bending  a b o u t  

the  axis  27,  and  also  permi ts   the  nail  to  be  covered  by  adjacent   upper  tiles  as  

will  be  d e s c r i b e d .  

Broken  lines  39  and  40  des ignate   approximate   positions  of  lower  edge  

port ions  of  two  ad jacent   tiles  (not  shown)  f i t ted  over  and  to  the  left  and 

right  r e spec t ive ly   of  the  tile  10.  Similarly,  broken  lines  41  and  42 



represent   approximate   positions  of  upper  edge  portions  of  two  o t h e r  

adjacent   tiles,  (not  shown),  f i t ted  under  and  to  the  left  and  right  of  the  t i l e  

1 0 .   This  produces  generally  equal  overlaps  43  between  adjacent  tiles  which  

are  important   to  the  invention,   as  will  be  described  with  re ference   to  F i g u r e  

3. 

The  above  describes  a  d iamond-shaped  tile  of  very  simple  form,  which  

resembles ,   to  some  extent ,   old  fashioned  relat ively  thick  clay  tiles,  s imp le  

metal l ic   or  natural  slates  tiles.  The  present   invention  is  distinguished  f r o m  

this  basic  s t ructure   by  providing  first  and  second  raised  ribs  45  and  46  which  

e x t e n d  s y m m e t r i c a l l y   as  mirror  images  of  each  other  on  each  side  of  t h e  

longitudinal  axis  12.  The  first  rib  45  has  a  first  rib  axis  47  (broken  line)  and  

upper  and  lower  rib  portions  49  and  50.  Similarly,  the  second  rib  46  has  a 

second  rib  axis  48  (broken  line)  and  upper  and  lower  rib  portions  51  and  52. 

The  r ib axes  are  central   axes  of  the  respect ive   ribs  and  thus  also  extend  as  

mirror  images  of  each  other  on  each  side  of  the  longitudinal  axis  12.  The  

upper  and  lower  rib  portions  of  each  rib  are  in te rconnec ted   so  as  to  e x t e n d  

continuously  and  smoothly  between  the  upper  and  lower  tile  portions  14  a n d  

15  to  increase  st iffness  of  the  tile  re la t ive  to  a  flat  plate.  As  seen  in  F i g u r e  

2A,  the  rib  45  has  a  convex  upper  rib  surface  54  and  a  concave  lower  r ib  

surface  55,  the  rib  surfaces  being  spaced  apar t  by   thickness  56  of  the  r ib  

which  approximates   to  thickness  of  a  centre   portion  57  of  the  tile.  Thus  t h e  

tile  has  an  essential   equal  th ickness   throughout   and  can  be  made  by  s imp ly  

pressing  a  thin  gauge  steel  of  about   0.5  mm  thickness  (about  27  g a u g e ) ,  

suitably  t rea ted   for  corrosion  res is tance   and  preferably  coated  with  a  f ine  

mineral  granules.  The  granules  appear  to  increase  fitting  to lerance  and  

tend  to  reduce  capillary  action  between  close  fi t t ing  portions  of  tiles.  The  

rib  46  is  similarly  shaped,  so  that  both  ribs  have  upper  convex  surfaces  on 

the  same  side  as  the  tile.  The  first  and  second  ribs  45  and  46  are  s p a c e d  

inwardly  from  the  adjacent   first  and second  side  edges  18  and  19  to  d e f i n e  

generally  flat  first  and  second  side  margins  59  and  60  respect ively  of  t h e  

tile.  It  is  noted  that  the  first  side  margin  59  ex t ends   between  t h e  

respect ive   first  side  edge  18  of  the  tile  and  an  adjacent  first  i n t e r m e d i a t e  



length  67  of  the  first  rib  45  remote   from  the  upper  and  lower  corners  29  and 

30.  Similarly  the  second  side  margin  60  extends  between  the  r e s p e c t i v e  

second  side  edge  19  of  the  tile  and  an  ad jacen t   i n t e r m e d i a t e   length  68  of  t h e  

second  rib  46  remote   from  the  upper  and  lower  corners.   The  i n t e r m e d i a t e  

lengths  of  the  ribs  are  defined  more  fully  later.   The  centra l   portion  57  is 

genera l ly   flat   and  coplanar   with  the  first  and  second  side  margins  59  and  60, 

as  best  seen  in  Figures  2A  and  2B. 

To  enable  ad jacent   tiles  to  coopera te   with  each  other,   in  this  e m b o d i m e n t  

the  upper  rib  portions  49  and  51  are  smaller   than  the  lower  rib  portions  50 

and  52  r e spec t i ve ly ,   so  that  the  lower  rib  portions  of  an  upper  tile  can  f i t  

over  upper  rib  portions  of  a  lower  tile.  Thus  the  upper  rib  portions  a r e  

genera l ly   c o m p l e m e n t a r y   to  the  lower  rib  portions.   Thus  it  can  be  s e e n  

tha t   the  rib  axes  of  the  upper  and  lower  rib  portions  are  also  mirror  i m a g e s  

of  each  other   about  the  lateral   axis  27,  so  that   the  tile,  or  at  least  axes  o f  

the  ribs,  are  essent ia l ly   s y m m e t r i c a l   about  both  the  cent ra l   and  la teral   a x e s  

12  and  30  respec t ive ly .   To  a t ta in   a  re la t ively   close  fit  be tween  upper  and 

lower  t i les,   it  is  essential   that   the  rib  portions  do  not  in te r fe re   p r e m a t u r e l y  

with  each  other ,   so  that  coplanar  flat  portions  of  the  tiles  on  ei ther   side  o f  

the  rib  port ions  can  con tac t   each  o ther ,   as  will  be  described  with  r e f e r e n c e  

to  Figure  4.  While  it  is  not  necessary   that   the  engaging  upper  and  l o w e r  

su r faces   of  the  rib  portions  and  ad jacent   tile  portions  are  e x a c t l y  

c o m p l e m e n t a r y   to  each  other,   the  lower  rib  portion  should  be  no  greater   in 

height   or  width  than  the  maximum  that   can  fit  closely  underneath   the  upper  

rib  por t ion.   To  avoid  prior  art  problems  relating  to  the  capi l lar i ty   e f f e c t  

be tween   closely  f i t t ing  tiles,  that   is  the  ability  of  water   to  be  d rawn  

upwardly  through  a  narrow  gap  be tween   adjacent   tiles,  p referably   t h e r e  

should  be  some  reasonable   c l ea rance   between  edges  of  two  tiles.  This  

c l e a r a n c e   can  be  of  the  order  of  0.5  mi l l ime t re s ,   or  slightly  g rea te r   and  this  

should  prevent   excessive  problems  due  to  capi l lar i ty ,   and  will  also  p e r m i t  

g r e a t e r   t o l e r ance   in  manufac tu r ing   and  f i t t ing  of  t i l e s .  



In  Figure  2A,  the  plane  of  s ec t ion   shown  in  full  outline  is  taken  on  t h e  

central   axis  27,  and  in te rsec ts   the  first  r a i s e d  r i b  4 5  a t  a n   t ransi t ion  r ib  

portion  62,  which  is  at  a  p o s i t i o n  i n t e r m e d i a t e  o f  t h e  u p p e r   and  l o w e r  r i b  

portions  49  and  50.  The  t ransi t ion  r ib  por t ion  62   connects  the  upper  and  

lower  rib  portions  49  and  50.  The  partial   sect ion  shown  in  broken  outline  is 

taken  on  the  upper  rib  portion  49,  and  i t   can  be  seen   that  the  upper  r ib  

portion  i s  sma l l e r  in   c ross - sec t ion   than  the  t ransi t ion  rib  portion  62.  As 

drawn,  a   lower  surface  61  of  the  upper  r ib   por t ion   49  is  spaced  from  t h e  

lower  surface  55  of  the  t ransi t ion  rib  portion  62  by  an  amount  equa l  

approximate ly   to  one  half  of  the  th i ckness  56   of  the  plate.  This  is  no t  

cr i t ical ,   but  for  this  par t icular   embodiment   this  is  the  preferred  d i f f e r e n c e  

in  positions  of  the  lower  s u r f a c e .  

The  transit ion  rib  portion  62  is  a  por t ion  of  a  curve  or  arc  centred  on  po in t  

64,  which  is  disposed  on  the  axis  27.  The  t rans i t ion   rib  portion  62  is  d e f i n e d  

by  an  arc  65  positioned  between  in te rsec t ions   of  the  first  rib  45  with  t h e  

broken  lines  39  and  41  which  represents   the  position  of  the  edges  of  a d j a c e n t  

tiles.  The  arc  65  subtends  an  angle  66  at  the  point  64,  which  is  t y p i c a l l y  

about  10-20  degrees,   although  this  can  vary  depending  on  the  overlap  of  t h e  

tile  and  the  shape  of  the  first  r ib .  

The  upper  rib  portion  49  has  an  e s sen t i a l l y  cons t an t   c ross -sec t ion   from  an 

upper  end 69  adjacent   the  upper  edge  portion  21  of  the  tile  to  a  l o w e r  

connection  70  with  the  t ransi t ion  p o r t i o n  6 2 .  S i m i l a r l y ,   the  lower  r ib  

portion  50  has  an  essentially  constant   c ross - sec t ion   from  an  uppe r  

connection  73  with  the  t ransi t ion  portion  62  to  a  lower  end  74  adjacent   t h e  

lower  edge  portion  22  of  the  tile.  It  can  be  seen  that  each  upper  r ib  

portion,  as  defined  above  by  its  cons t an t   c ross - sec t ion ,   has  a  g e n e r a l l y  

shallow  S-shape  with  a  gene ra l ly  s t r a igh t   mid  portion  77  disposed  b e t w e e n  

upwardly  and  downwardly  curved  upper  and  lower  terminal  portions  78  and 



79.  The  mid  port ion  is  general ly  parallel   to  the  ad jacent   upper  side  e d g e  

por t ion  2 1 .   Similar ly ,   the  lower  rib  portion  50  has  an  essent ia l ly   c o n s t a n t  

c r o s s - s e c t i o n   and  a  general ly  shallow  S-shape  with  a  general ly   s t ra ight   m id  

p o r t i o n   82  disposed  between  upwardly  and  downwardly  curved  upper  and  

lower  t e rmina l   port ions  83  and  84.  The  mid  portion  82  is  generally  p a r a l l e l  

to  the  a d j a c e n t   lower  side  edge  portion  22.  It  can  be  seen  that   t h e  

i n t e r m e d i a t e   length  67  of  the  rib  45  includes  the  two  s t ra ight   mid  po r t i ons  

77  and   82,  the  t rans i t ion   portion  62  and  the  te rminal   portions  79  and  93 

i n t e r c o n n e c t i n g   the  portions  above.  Most  of  the  terminal   portions  78  and  

84  ad j acen t   and  in te r sec t ing   the  edges  21  and  22  considered  to  be  too  c lo se  

the  the  edges  to  be  included  in  the  i n t e r m e d i a t e   length  67.  

The  second   raised  rib  46  has  a  c ro s s - s ec t i on   which  varies  similarly  to  the  r ib  

45  and  has  a  t r ans i t ion   rib  portion 63  which  is  general ly  similar  to  the  p o r t i o n  

62  of  the  f i rs t   raised  rib,  but  is  a  mirror  image  thereof   about  the  axis  12. 

Thus  t he  r a i s ed   rib  46  has  upper  and  lower  te rminal   portions  86  and  87  which  

i n t e r s e c t   the  edges  25  and  26  ad jacent   the  corners  29  and  30.  T h e  

i n t e r m e d i a t e   length  68  r emote   from  the  corners  29  and  30  similarly  does  n o t  

include  most   of  the  te rminal   portions  86  and  87.  As  can  be  seen  in  F i g u r e  

2B,  the  lower  rib  portion  52  has  a  c ros s - sec t ion   shown  part ial ly  in  b r o k e n  

outline  tha t   is  larger  than  the  c ros s - sec t ion   of  the  t rans i t ion   rib  portion  63 ,  

which  is  iden t ica l   in  size  to  the  portion  62  of  Figure  2.  Each  upper  rib  p o r t i o n  

is  thus  connec t ed   smoothly  to  the  respec t ive   lower  rib  portion  by  a  

r e s p e c t i v e   t r ans i t ion   rib  portion.  The  t ransi t ion  rib  portion  has  a  size  which  

inc reases   from  i n t e r s ec t i ons   with  the  upper  rib  portion  to  the  lower  r ib  

port ion  to  provide  a  continuous  t ransi t ion  between  the  ad jacen t   rib  p o r t i o n s  

so  that   the  lower  rib  portions  of  an  upper  tile  can  fit  over  the  upper  r ib  

por t ions   of  a  lower  tile,  and  so  that  the  tile  has  continuous  s t i ffening  r ibs  

ex tend ing   be tween   upper  and  lower  tile  p o r t i o n s .  

As  can  be  seen  in  Figure  1,  the  upper  te rminal   portions  78  and  86  of  t h e  



upper  rib  portions  49  and  51,  and  the lower  terminal   portions  84  and  87  of  

the  lower  r ib  por t ions   50  and 52  are  spaced  apart   by  spacings  88  and  89 

respect ively   to  provide  c learance  the rebe tween   to  permit   water  to  pass  

easily  down  the  tile.  Also,  the  upper  and  lower  t e rmina l  po r t ions   of the  r i b  

portions  curve  smoothly  upwardly  and  downwardly  respec t ive ly   to  i n t e r s e c t  

side  edges  of  the  t i l e  a d j a c e n t   the  upper  and  lower  corners  29  and  30 

respec t ive ly ,   and  curva tures   of  the  terminal   portions  are  generally  equal  to  

each  other,  so  as  to  permit   complementa ry   overlapping  of  the  rib  portions  as 

previously  descr ibed,   and  as  described  in  more  detail   with  r e f e rence   to  

Figures  3  and  4. 

O P E R A T I O N  

Figures  3  and  4  

The  roof  which  is  to  be  tiled  can  be  fi t ted  with  longitudinally  e x t e n d i n g  

bat tens ,   not  shown,  o r  p lywood   sheathing,   depending  on  c o n v e n t i o n a l  

building  prac t ice .   If  bat tens  are  used,  space  between  adjacent   b a t t e n s  

corresponds  to  space  between  nail  ho l e s  o f   adjacent   tiles,  which  is 

approximate ly   one  half  of  the  length  of  the  tile  measured  along  the  axis  12. 

For  any  roof  s t ruc tu re   the  method  of  ins ta l l ing  the   tiles  is  essential ly  t h e  

s a m e .  

Tiles  are  first  laid  along  the  l ower  po r t i on   of  the  roof,  preferably  in 

horizontal   lines  extending  from  end  to  end  of  the  roof.  Adjacent   h o r i z o n t a l  

rows  of  tiles  are  installed,   one  upon  the  other,  working  progressively  up 

towards  the  ridge  of  t h e  r o o f .  

Figure  3  shows  portions  of  five  horizontal  rows  of t i les,   the  rows  d e s i g n a t e d  

91  through  95  moving  progressively  up  the  roof.  Mitred  portions  o f  

adjacent  tiles  in  the  same  row  are  closely  adjacent   each  other.  Four  nai ls  



97,.  shown  in  broken  outl ine,   secure  some  tiles  of  the  row  93,  and  are  in 

themse lves   covered  by  lower  portions  of  side  margins  of  the  tiles  in  an  u p p e r  

row  94.  Similarly  nails  98  secure  the  tiles  of  the  row  92  and  are  covered  by 

side  margin  lower  portions  of  the  tiles  in  row  93.  Edges  of  tiles  that  a r e  

covered  by  side  margins  of  other  tiles  are  shown  in  broken  out l ine,   and  it  c an  

be  seen  that  all  tile  edges  are  well  overlapped  to  reduce  chances  of  w a t e r  

passing  be tween   ti les,   ei ther  by  wind  force,  water   flow  or  c a p i l l a r i t y .  

For  conven ience   of  exp lana t ion ,   the  tile  10  is  shown  as  the  centra l   tile  in  t h e  

row  93  and  it  can  be  seen  that  the  downwardly  curved  lower  t e r m i n a l  

port ions  84 and  87  of  the  lower  rib  portions  50  and  52  merge  smoothly  w i t h  

the  t r ans i t ion   rib  portions  105  and  106  respec t ive ly   of  two  lower  tiles  108 

a n d   109  in  the  row  92.  Similarly,   lower  terminal   portions  110  and  111  o f  

tiles  112  and  113  in  the  upper  row  94  overlap  and  merge  smoothly  with  t h e  

i n t e r m e d i a t e   portions  62  and  63  of  the  tile  10.  Water  flowing  down  the  r o o f  

in  d i rec t ion   of  the  arrow  13  is  r e s t r i c t ed   only  slightly  by  the  continuous  S -  

shaped  curves  of  raised  ribs  which  never  totally  obs t ruct   water   flow.  It  is 

seen  that   the  lower  rib  portions  50  and  52  of  the  tile  10  overlap  c o m p l e t e l y  

upper   rib  port ions,   not  shown  in  Figure  3,  of  the  tiles  108  and  109. 

Similar ly ,   lower  rib  port ions  116  and  117  of  the  tiles  112  and  113  o v e r l a p  

comple t e ly   upper  rib  portions  49  and  51,  not  shown  in  Figure  3,  of  tile  10. 

The  over lapping  be tween   the  lower  rib  portions  of  the  upper  tile  and  u p p e r  

rib  por t ions   of  a  lower   tile  are  more  clearly  seen  in  Figure  4  which  shows 

coope ra t ion   be tween  the  tiles  112,  10  and  109.  The  rib  portion  116  is  shown 

over lapping  the  rib  portion  49,  and  the  rib  portion  52  of  the  tile  10  is  shown 

over lapping  upper  rib  portion  118  of  the  tile  109.  The  overlapping  r ib  

port ions  are  shown  to  be  exact ly   c o m p l e m e n t a r y ,   but  this  is  not  n e c e s s a r i l y  

des i rable   or  p rac t i ca l   for  tiles  manu fac tu r ed   and  installed  to  n o r m a l  

t o l e r a n c e s .  



ALTERNATIVES  AND  EQUIVALENTS 

The  tile  10  is  shown  as  a  square  tile,  with  two  oppositely  mitred  c o r n e r s .  

Thus,  angles  between  the  four  main  edges  of  the  tile  are  90  degrees,   and  in 

general  edges  of  the  tile  are  equal  in  length.  While  this  provides  a 

conventional   and pleasing  tile  appea rance ,   variat ions  of  the  overall  shape  of  

the  tile  are  possible,  provided  the  opposite  side  edges  are  disposed  as  m i r r o r  

images  about  the  axis  12,  and  the  adjacent   side  edges  are  mirror  i m a g e s  

about  the  axis  27. 

Also,  in  Figures  2A,  2B  and  4,  it  can  be  seen  that  the  c ross - sec t ions   of  t h e  

rib  portions  of  each  tile  are  generally  c o m p l e m e n t a r y   to  each  other,   that  is 

the  ribs  are  a  portion  of  an  arc  which  merges  smoothly  with  large  radii  in to  

adjacent   flat  portions  of  the  centre   portion  of  the  tile,  and  coplanar   s ide 

margins  of  the  tile.  Clearly,   upper  portions  of  the  lower  tile  which  a r e  

overlapped  by  an  upper  tile  could  be  of  a  d i f fe rent   shape,  and  cons ide rab ly  

smaller  than  under  surfaces  of  the  corresponding  upper  tile.  This  would 

permit  a  grea ter   to lerance  to  i n s t a l l i n g  t h e   tiles,  and,  in  some  c a s e s ,  

reduces  chances  of  water  being  drawn  by  capi l lar i ty   across  the  rib  po r t i ons .  

The  ridges  could  be  different   c r o s s - s e c t i o n s ,   i.e.  t r iangular ,   p a r t i a l l y  

t rapezoidal   etc. ,   as  seen  in  Figures  6  and  7.  

Also,  as  defined,  the  upper  rib  portion  has  the  smallest   constant   c r o s s -  

section,   the  lower  rib  portion  has  the  larges t   cons tant   c ros s - sec t ion ,   and  t h e  

transi t ion  rib  portion  has  a  variable  c ros s - sec t ion   which  changes  s m o o t h l y  

fron  the  smallest   c ross -sec t ion   to  the  largest   c ros s - sec t ion   over  a  short  a r c  

65  to  provide  the  t rans i t ion  in   sizes  of  ribs.  In  an  a l t e rna t ive   raised  r ib ,  

(not  shown),  the  c ross -sec t ion   could  vary  essential ly  continuously  from  t h e  

smallest   adjacent   the  upper  side  edge  (e.g.  equivalent   to  the  rib  upper  end  69 

at  the  edge  21)  to  the  largest  adjacent   the  lower  side  edge  (e.g.  e q u i v a l e n t  

to  the  rib  lower  end  74  adjacent   the  edge  22).  This  would  e f f e c t i v e l y  



e l imina te   the  short  t rans i t ion   rib  portion  (e.g.  62,63)  because  the  whole  

length  of  the  raised  rib  would  have  a  gradually  changing  cross-ppr t ton  which  

would  still  be  generally  c o m p l e m e n t a r y   to  adjacent   ribs  to  p rov ide  

coopera t ion   as  previously  described.   In  yet  another  a l t e rna t ive ,   port ions  o f  

the  upper   rib  portion  could  be  of  one  cons tant   cross  section,   portions  of  t h e  

l o w e r  r i b   portion  would  be  of  a  larger  constant   cross  sections  and  t h e  

i n t e r m e d i a t e   portions  could  e x t e n d  o v e r   a  larger  arc  than  shown  t o  

i n t e r c o n n e c t   the  upper  and  lower  port ions.   Many  variat ions  are  poss ib le ,  

within  the  broad  concept   of  the  upper  rib  portions  being  smaller  than  and  

c o m p l e m e n t a r y   to  the  lower  rib  portions  where  the  tiles  over lap .  

While  the  p refer red   mate r ia l   of  manu fac tu r e   is  corrosion  resistant   s t e e l ,  

a l luminum  alloy  or  suitably  re inforced  plastic  could  be  s u b s t i t u t e d .  

Figures  5  and  6 

An  a l t e r n a t i v e   tile  120  has  first  and  second  side  edges  121  and  122  which  

define  a  general ly   diamond  shaped  tile  with  mitred  opposite  edge  po r t ions  

123  and  124  respec t ive ly .   The  tile  has  a  centra l   longitudinal  axis  125  which  

in t e r sec t s   at  right  angles  a  lateral   axis  127  in t e rconnec t ing   the  mitred  edge  

port ions  123  and  124,  similarly  to  the  tile  10  of  Figures  1  t h r o u g h  4 .  

A  main  d i f fe rence   between  the  tile  120  and  the  tile  10  relates  to  the  r a i sed  

ribs.  The  tile  120  has  first  and  second  raised  ribs  131  and  132  r e s p e c t i v e l y  

which  are  disposed  as  mirror   images  of  each  other  about  the  axis  125.  I n  

con t ras t   with  the  variable  sect ioned  raised  ribs  45  and  46  of  Figures  1 

t h rough  4 ,   the  r ibs  131  and  132  have  equal  and  constant   c r o s s - s e c t i o n s  

extending  from  adjacent   an  upper  corner  137  of  the  tile  towards  a  lower  

corner   138,  that  i s   along  the  comple te   lengths  thereof .   Thus  the  rib  131  has  

upper  and  lower  rib  port ions  134  and  135  of  cons tant   c ross -sec t ion ,   and  t h e  

rib  132  has  upper   and  lower  rib  portions  139  and  140  of  constant  c r o s s -  



sect ion,   all  c ross - sec t ions   being  equal.  Thus  the  transit ion  rib  portions  62 

and  63  of  Figures  1  through  4  are  e l imina ted   as  there  is  no  change  in  c r o s s -  

section  along  the  length  of  the  ribs.  This  has  several  advantages ,   f o r  

example  it  simplifies  tooling,  and  a  suitable  c ross - sec t ion   of  rib  also  p e r m i t s  

generally  parallel  stacking  of  similar  tiles  one  on  top  of  the  other  for  s t o r a g e  

and  t r anspo r t a t i on ,   without  undue  i n t e r f e r e n c e   between  portions  of  the  r ibs .  

Similarly  to  the  tile  10,  a  generally  flat  side  margin  141  of  the  tile  e x t e n d s  

between  the  first  side  edge  121  and  an  ad jacent   in te rmedia te   length  147  of  

the  f i rs t  r ib  131  remote  from  the  upper  and  lower  corners  137  and  138.  A 

similar  generally  flat  second  side  margin  142  of  the  tile  extends  between  t h e  

second  side  edge  122  and  an  adjacent   i n t e r m e d i a t e   length  148  of  the  s e c o n d  

rib  132  remote   from  the  upper  and  lower  corners.   Clearly,   a  centre  p o r t i o n  

145  of  the  tile  120  and  the  first  and  second  side  margins  141  and  142  of  t h e  

tile  are  co -p lana r ,   and  would  contac t   similar  centre  portions  and  flat  s ide  

margins  when  the  tiles  are  s tacked.   The  smoothly  curved,  p a r t i a l l y  

circular  c ross - sec t ion   of  the  tile  10,  as  shown  in  Figures  2A,  2B,  and  4,  is 

appropr ia te   provided  the  above  cr i te r ia   are  met.  Al te rna t ive ly ,   the  r a i s e d  

ribs  131  and  132  can  have  a  generally  t r iangular   c ross - sec t ion ,   as  shown  in 

Figures  6,  which  applies  to  the  whole  length  of  the  rib.  In  general,   if  t h e  

tile  is  formed  from  a  thicker  ma te r i a l ,   side  walls  of  the  raised  ribs  would  be  

inclined  more  shallowly  to  prevent   p r ema tu re   in te r fe rence   when  fitting  on 

the  roof,  or  when  s tacking.   A  rib  149  of  an  adjacent   tile  is  shown  in  b roken  

outline  and  ref lec ts   the  c o m p l e m e n t a r y   ribs  when  the  tiles  are  set  on  a  r o o f  

or  when  s t a c k e d .  

First  and  second  nail  holes  151  and  152  are  adjacent   the  mitred  edge  po r t i ons  

123  and  124  r espec t ive ly ,   and  posit ioned  slightly  above  the  axis  127  as  

described  for  the  tile  10.  A  third  nail  hole  153  can  be  provided  adjacent   t h e  

lower  corner  138  and  thus  would  be  appropr ia te   if  the  tile  were  expected  t o  

be  subjected  to  except ional ly   high  wind  speeds  e.g.,  as  encountered  in  a  

tropical  s torm.  Thus  it  is  an  additional  safety  fea ture   which  would  not  be  



required  for  many  envi ronments .   In  con t ras t   with  the  holes  151  and  152,  

the  hole  153  would  not  be  covered  by  adjacent   t i les,   and  thus  a d d i t i o n a l  

sealing  of  hole  would  be  required,   usually  witha  res i l ient   washer.   Nails,  n o t  

shown,  t oge the r   with  the  r e spec t i ve   nail  holes,  serve  as  a t t a c h m e n t   m e a n s  

as  b e f o r e .  

Thus,  in  summary ,   it  can  be  seen  that   the  ribs  of  the  a l t e rna t e   tile  121  a r e  

also  mirror   images  about  the  la teral   axis  127,  as  well  as  about  the  c e n t r a l  

longi tudinal   axis  125.  This  cont ras t s   with  the  tile  10  of  Figure  1,  w h e r e  

only  the  rib  axes  47  and  48  of  the  ribs  are  mirror  images  about  the  l a t e r a l  

axis  27,  in  view  of  the  d i f ference  between  the  c ro s s - sec t i ons   of  the  ribs  45 

and  46  on  opposite  sides  of  the  t ransverse   la tera l   axis  27.  F u r t h e r m o r e ,   if  

the  locat ions   of  the  nail  holes  151 -  153  are  ignored,  the  tile  120  is  now 

essen t ia l ly   s y m m e t r i c a l   about  the  t r ansverse   axis  127  as  well  as  about  t h e  

axis  125.  This  two-axis   symmet ry   also  permi ts   the  tile  to  be  i n v e r t e d  

because  the  upper  and  lower  tile  port ions  are  essent ia l ly   ident ical .   This  

provides  another   advan tage   arising  from  the  d i f fe rence   between  the  tiles  10 

and  120  as  follows.  Cut  portions  or  remnants   of  tiles  that   are  p r o d u c e d  

when  cover ing  a  roof  can  be  more  easily  used,  thus  reducing  waste.   F o r  

example ,   a  roof  with  dormer  windows  or  several   changes  of  roof  l ine 

requires   many  t i l e s   to  be  cut  to  size  to  fit  awkward  places,   and  it  is  m o r e  

likely  that   the  result ing  tile  remnants   would  be  usable  when  the  raised  r ibs  

have  a  cons tan t   c ros s - sec t ion   along  their  length  and  the  tile  has  t w o - a x i s  

s y m m e t r y .  

Figure  7 

Figure  7  shows  another   an  a l t e rna t ive   c ros s - sec t ion   of  a  raised  rib  155  which  

shows  a  t r unca t ed   t r iangular   shaped  sect ion  or  part ia l ly   t r apezo ida l   s e c t i o n  

which  would  also  permit   use  of  a  rib  of  cons tan t   c r o s s - s e c t i o n .  



1.  A  tile  (10,120)  adapted  to  cooperate   with  similar  t i l e s  

(108 ,109 ,112 ,113)   to  form  a  tiled  surface ,   the  tile  being  a 

relat ively  thin  sheet  having  a  periphery  having  first  and  second  s ide  

edges  (18,19;  121,122)  in te r sec t ing   at  upper  and  lower  c o r n e r s  

(29,30;  137,138)  the  per iphery  being  disposed  symmet r i ca l ly   a b o u t  

a  central   longitudinal   axis  (12,125,)   extending  between  the  c o r n e r s  

and  adapted  so  that ,   when  the  tile  is  installed,   the  central   axis  

coincides  essential ly  with  a  line  (13)  defining  free  water  flow  down 

the  tile,  the  tile  having  a  la teral   axis  (27,127)  disposed  normally  t o  

the  central   axis  (12,125)  to  divide  the  tile  into  upper  and  lower  t i l e  

portions  (14,15) ,   the  tile  having  first  and  second  raised  ribs  (45 ,46 ;  

131,132)  having  respec t ive   rib  axes  (47,48)  e x t e n d i n g  

symmet r i ca l ly   as  mirror  images  of  each  other  on  each  side  of  t h e  

central   longitudinal   axis  (12,125) ,   each  rib  having  upper  and  l o w e r  

rib  portions  (49,50,  51,52;  134 ,135 ,139 ,140)   on  opposite  sides  o f  

the  la teral   axis  (27,127)  which  are  i n t e rconnec ted   so  as  to  e x t e n d  

continuously  be tween  the  upper  and  the  lower  tile  portions  ( 1 4 , 1 5 )  

to  increase  s t i f fness   of  the  tile,  the  tile  being  f u r t h e r  

cha rac t e r i z ed   in  t h a t :  

(a)  the  rib  axes  (47,48)  are  mirror  images  of  each  other  a b o u t  

the  la teral   axis  (27,127) ,   and  the  upper  rib  po r t i ons  

(49,51;  134,139)  are  generally  complemen ta ry   to  t he  

lower  rib  portions  (50 ,52;135,140)   so  that  the  lower  r ib  

portions  of  an  upper  tile  can  fit  over  upper  rib  portions  of  

a  lower  t i l e ,  

(b)  a  general ly  flat  first  side  margin  (59,141)  of  the  t i l e  

(10,120)  extends  between  the  first  side  edge  (18,121)  of  

the  tile  and  an  adjacent   i n t e rmed ia t e   length  (67,147)  of  

the  first  rib  (45,131)  remote   from  the  upper  and  l o w e r  



corners   (29,30;  137,138) ,   and  a  similar  generaly  f l a t  

second  side  margin  (60,142) ,   of  the  tile  extends  b e t w e e n  

the  second  side  edge  (19,122)  of  the  tile  and  an  a d j a c e n t  

i n t e r m e d i a t e   length  (68,148)   of  the  second  rib  ( 4 6 , 1 3 2 )  

remote   from  the  upper  and  lower  c o r n e r s .  

2.  A  tile  as  c la imed   in  claim  1  fu r the r   c h a r a c t e r i z e d   in  t h a t :  

(a)  the  upper  rib  port ion  (49,51;  134,139)  of  each  rib  ( 4 5 , 4 6 ;  

131,132)  has  a  convex  upper  rib  surface   ( 5 4 ) ,  

(b)  the  lower  rib  portion  (50,52;  135,140)  of  each  rib  ( 4 5 , 4 6 ;  

131,132)  has  a   concave  lower  rib  surface   (55)  which  is 

genera l ly   c o m p l e m e n t a r y   to  the  convex  upper  rib  s u r f a c e  

(54),  so  as  to  permit   the  lower  rib  portion  of  the  u p p e r  

tile  to  fit  closely  over  the  upper  rib  portion  of  the  l o w e r  

t i l e .  

3.  A  tile  as  c la imed  in  claim  1  fu r the r   c h a r a c t e r i z e d   in  t h a t :  

(a)  the  tile  has  a  general ly  flat  cent re   portion  (57,145)  w h i c h  

is  general ly   coplanar   with  the  first   and  second  s ide  

margins   (59,60;  141,142)  of  the  t i l e .  

4.  A  tile  as  c la imed  in  claim  1  fu r ther   c h a r a c t e r i z e d   in  t h a t :  

(a)  each  side  edge  (18,19;  121,122)  having  general ly  s t r a i g h t  

upper  side  edge  and  lower  side  edge  portions  ( 2 1 , 2 5 ;  

22,26)  which  are  inclined  at  equal  angles  (28,31)  to  t h e  

la tera l   axis  (27,127)  of  the  tile  to  define  a  g e n e r a l l y  

diamond  shaped  t i l e .  



5.  A  tile  as  claimed  in  claim  1  fur ther   c h a r a c t e r i z e d   in  t h a t :  

(a)  each  side  edge  (18,19;  121,122)  having  general ly  s t r a i g h t  

upper  side  edge  and  lower  side  edge  portions  (21 ,25 ;  

22,26)  which  are  inclined  at  equal  angles  (28,31)  to  t he  

lateral   axis  (27,127)  of  the  tile  to  define  a  gene ra l l y  

diamond  shaped  t i l e ,  

(b)  each  upper  rib  portion  (49,51;  134,139)  has  a  g e n e r a l l y  

shallow  S-shape  with  a  generally  s t ra ight   mid  portion  (77) 

disposed  between  upwardly  and  downwardly  curved  upper  

and  lower  terminal   portions  (78,79),   the  mid  portion  (77)  

being  generally  parallel  to  an  adjacent   upper  side  edge  

portion  ( 2 1 ) ,  

(c)  each  lower  rib  portion  (50,52;  135,140)  has  a  gene ra l l y  

shallow  S-shape  with  a  general ly  s t ra ight   mid  portion  (82) 

disposed  between  upwardly  and  downwardly  curved  uppe r  

and  lower  terminal   portions  (83,84),   the  mid  p o r t i o n  

being  general ly  parallel  to  an  adjacent   lower  side  edge  

portion  (22) .  

6.  A  tile  as  claimed  in  claim  1  fur ther   c h a r a c t e r i z e d   in  t h a t :  

(a)  each  upper  rib  portion  (49,57)  is  connected   smoothly  to  

the  respec t ive   lower  rib  portion  (50,52)  by  a  r e s p e c t i v e  

t rans i t ion   rib  portion  (62,63),   the  t rans i t ion   rib  p o r t i o n  

having  a  size  which  increases   from  the  upper  rib  po r t ion  

(49,51)  to  the  lower  rib  portion  (50,52)  to  provide  a 

t rans i t ion   between  the  rib  portions  so  that   the  lower  r ib  

portions  of  an  upper  tile  can  fit  over  the  upper  r ib 

portions  of  a  lower  t i l e ,  



(b)  e ach  uppe r   rib  portion  (49,51)  has  an  essent ia l ly   c o n s t a n t  

c r o s s - s e c t i o n   from  an  upper  end  (69)  adjacent   the  u p p e r  

edge  portion  (21)  of  the  tile  to  a  lower  connect ion   (70)  

with  the  t rans i t ion   portion  ( 6 2 ) ,  

(c)  each  lower  rib  portion  (50,52)  has  an  essent ia l ly   c o n s t a n t  

cross-   sect ion  from  an  upper  connec t ion   (73)  with  t h e  

t rans i t ion   portion  (62)  to  a  lower  end  (78)  ad jacen t   t h e  

lower  edge  portion  (22)  of  the  t i l e .  

7.  A  tile  as  c la imed  in  claim  1  fur ther   c h a r a c t e r i z e d   in  t h a t  :  

(a)  the  upper  and  lower  rib  portions  ( 4 9 , 5 1 , 5 0 , 5 2 ;  

1 3 4 , 1 3 9 , 1 3 5 , 1 3 9 )  h a v e   upper  and  lower  t e rmina l   p o r t i o n s  

( 7 8 , 8 3 ;  7 9 , 8 4 )   r e spec t ive ly   which  are  spaced  apart   t o  

provide  c l ea rance   (88,89)  t h e r e b e t w e e n   to  permit   w a t e r  

to  pass  easily  down  the  t i l e ,  

(b)  the  upper  and  lower  t e rmina l   portions  (78,83;  79,84)  o f  

the  rib  port ions  curve  smoothly  upwardly  and  d o w n w a r d l y  

r e spec t ive ly   to  in te r sec t   side  edges  (18,19;  121,122)  o f  

the  tile  ad jacent   the  upper  and  lower  tile  port ions  ( 1 4 , 1 5 )  

r e s p e c t i v e l y .  

8.  A  tile  as  c la imed  in  claim  4  or  5  fur ther   c h a r a c t e r i z e d   in  t h a t :  

(a)  a  first   mitred  edge  portion  (33,123)  i n t e r c o n n e c t s   t h e  

upper  and  lower  edge  portions  (21,22)  of  the  first   s ide  

edge  ( 1 8 , 1 2 1 ) ,  



(b)  a  second  mitred  edge  portion  (34,124)  in t e rconnec t s   t h e  

upper  and  lower  edge  portions  (25,26)  of  the  second  s ide  

edge  (19,122),   the  first  and  second  mitred  edge  p o r t i o n s  

being  disposed  symmet r i ca l ly   relat ive  to  the  central   ax is  

(12,125)  and  the  lateral   axis  (27,127)  l ine.  

9.  A  tile  as  claimed  in  claim  1  further   cha rac t e r i z ed   in  t h a t :  

(a)  a t t a c h m e n t   means  (35,36)  are  provided  adjacent   the  f i r s t  

and  second  side  edges  (18,19),   so  as  to  be  g e n e r a l l y  

adjacent   the  lateral   axis  (27,127)  l ine.  

10.  A  tile  as  claimed  in  claim  1  fur ther   cha rac t e r i z ed   in  t h a t :  

(a)  the  upper  and  lower  rib  portions  (134,139;  135,140)  have  

essent ia l ly   equal  and  constant   c ross - sec t ions   a long 

c o m p l e t e  l e n g t h s   t h e r e o f .  
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