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A  floor  grating. 

The  invention  discloses  a  method  of  forming  gratings 
suitable  for  use  as  walkways  etc.  The  method  includes  the 
steps  of  forming  transverse  bearer  bars  (1) from  strips  of  flat 
plate  by  punching  a  series  of  transverse  slots  across  the 
central  axis  of  each  plate,  then  folding  the  plates  to  form 
U-sections  with  the  slots  located  in  the  apices  of  the 
U-sections.  Longitudinal  bars,  which  are  lengths  of  flat  bar, 
are  then  inserted  as  tight  press-fits  into  the  slots,  and  the 
undersides  of  the  longitudinal  bars  are  deformed  laterally 
between  the  legs  of  each  U-section  to  prevent  their  removal 
from  the  slots.  A  strong  lightweight  grating  results. 



FIELD  OF  THE  INVENTION 

THIS  i n v e n t i o n   r e l a t e s   to  a  method  for  forming  f l o o r   g r a t i n g s   which  a r e  

s u i t a b l e   for  s u p p o r t i n g   s u b s t a n t i a l   loads  off   the  ground,  and  to  g r a t i n g s  

formed  by  the  method.  In  p a r t i c u l a r ,   the  i n v e n t i o n   r e l a t e s   to  g r a t i n g s  

of  the  type  having  two  se t s   of  p a r a l l e l   bars  ex t end ing   at  r i g h t   a n g l e s  

to  one  ano the r   to  form  a  load  s u p p o r t i n g   grid  a r r a n g e m e n t .   Such  g r a t i n g s  

are  commonly  used  in  e l e v a t e d   walkways  e t c .  

In  th i s   s p e c i f i c a t i o n ,   the  two  sets   of  bars  will   be  r e f e r r e d   to  a s  

l o n g i t u d i n a l   and  t r a n s v e r s e   bars  r e s p e c t i v e l y ,   but  t h i s   is  not  to  be 

taken  in  any  way  as  l i m i t i n g   the  d i r e c t i o n   in  which  e i t h e r   set   may  e x t e n d  

in  an  a s semb led   g r a t i n g .  

BACKGROUND  TO  THE  I N V E N T I O N  

It  has  a l r e a d y   been  proposed  to  use  i n v e r t e d   U-shaped  members  for   t h e  

t r a n s v e r s e   bars   (see  United  S t a t e s   Patent   No.  1 ,620 ,846   to  A.E.  W e l l s ) ,  

with  s l o t s   being  cut  in  the  ap ices   of  these   members  to  r e c e i v e   p o r t i o n s  

of  the  l o n g i t u d i n a l   b a r s .   In  United  S t a t e s   Pa ten t   No.  1 , 6 2 0 , 8 4 6 ,   t h e  

p r e f e r r e d   s h a p e  o f   the  l o n g i t u d i n a l   bars  is  a  square  s e c t i o n .   A c c o r d i n g  

to  tha t   p a t e n t ,   once  a  s e r i e s   of  t r a n s v e r s e   bars  have  been  a r ranged   i n  

p a r a l l e l   with  t h e i r   s l o t s   a l i g n e d ,   the  l o n g i t u d i n a l   bars  are  d r o p p e d  

l oose ly   into  the  s l o t s   to  form a  gr id .   The  s l o t s   are  made  deep  enough 

to  r e ce ive   the  ful l   he igh t   of  the  l o n g i t u d i n a l   b a r s .  

Once  in  p o s i t i o n   in  the  s l o t s ,   the  l o n g i t u d i n a l   bars  are  deformed  o u t w a r d l y  

in  those  r eg ions   l y ing   between  the  legs  of  the  U-shaped  t r a n s v e r s e   b a r s  

to  prevent   t h e i r   removal  from  the  s l o t s .   The  t r a n s v e r s e   bars  are  a l s o  

deformed  above  the  l o n g i t u d i n a l   bars  to  provide   f u r t h e r   i n su rance   a g a i n s t  

withdrawal  from  the  s l o t s .  

There  are  a  number  of  problems  a s s o c i a t e d   with  the  manufac tu re   of  a  g r a t i n g  

of  the  type  d i s c l o s e d   in  USP  1 ,620 ,846 .   In  t h i s   p a t e n t ,   the  i n v e r t e d  



U-shaped  members  are  formed  by  f o r c i n g   the  legs   of  an  angle  s e c t i o n  

member  toward  one  a n o t h e r .   In  view  of  the  s u b s t a n t i a l   s t r e n g t h   of  m o s t  

s t anda rd   ang le   s e c t i o n s   a v a i l a b l e ,   t h i s   o p e r a t i o n   is  not  e a s i l y   a c h i e v e d .  

The  d i f f i c u l t y   is  i n c r e a s e d   in  t h a t   s t a n d a r d   angle   s e c t i o n s   have  a 

f i n i t e   r a d i u s   in  the  f i l l e t   of  the  s e c t i o n   which  p r o v i d e s   some  r e s i s t a n c e  

to  bending  the  legs  of  the  s e c t i o n   towards  one  a n o t h e r .  

Another  problem  is  encoun te red   in  the  p r o v i s i o n   of  the  s l o t s   in  t h e  

ap ices   of  the  t r a n s v e r s e   members.  It  is  s u g g e s t e d   in  USP  1 ,620 ,846   t h a t  

th is   be  a c h i e v e d   by  a  l a t e r a l   punching  o p e r a t i o n ,   or  by  c u t t i n g .   I t  

will  be  a p p r e c i a t e d   tha t   the  f i l l e t   of  the  a n g l e . s e c t i o n   will  p r o v i d e  

r e s i s t a n c e   to  t h i s   o p e r a t i o n   as  we l l .   The  very  na tu r e   of  the  a n g l e  

s e c t i o n   r e n d e r s   the  punching  o p e r a t i o n   at  the  apex  a  d i f f i c u l t   o n e .  

Deformat ion   of  the  l o n g i t u d i n a l   bars  is  ach ieved   by  means  of  a  p r e s s i n g  

o p e r a t i o n .   The  bed  p l a t e   of  the  press  used  is  shaped  to  deform  t h e  

t r a n s v e r s e   bars   in  the  r eg ion   of  the  edges  of  the  s l o t s   to  cause  t h e s e  

edges  to  o v e r l a p   the  l o n g i t u d i n a l   bars  which  have  been  r e c e i v e d   in  t h e  

s l o t s .   Such  d e f o r m a t i o n   has  the  e f f e c t   of  r educ ing   the  c o m p r e s s i v e  

s t r e n g t h   of  the  upper  edges  of  the  t r a n s v e r s e   b a r s .   F u r t h e r m o r e ,   t h e  

f ac t   t ha t   the  whole  depth  of  the  l o n g i t u d i n a l   bars   is  r e c e i v e d   w i t h i n  

the  s l o t s   formed  in  the  t r a n s v e r s e  b a r s   means  t h a t   the  uppermost  e d g e s  

of  the  s t ee l   of  the  t r a n s v e r s e   bars  are  unable   to  take  any  c o m p r e s s i v e  

load ing   at  a l l ,   s ince   t he re   is  no  c o n t i n u i t y   of  m a t e r i a l   above  the  l e v e l  

of  the  l o n g i t u d i n a l   b a r s .  

A  f u r t h e r   d i s a d v a n t a g e   of  the  g r a t i ng   d e s c r i b e d   in  US-PS  1 ,620 ,846   l i e s  

in  the  p r o t e c t i o n   of  the  g r a t i n g   a g a i n s t   c o r r o s i o n   o n c e - i t   has  b e e n  

f a b r i c a t e d .   Sharp  bends  e t c .   should  be  avoided  i f   g a l v a n i s i n g   o r  

p a i n t i n g   o p e r a t i o n s   are  c o n t e m p l a t e d , t o   ensure   t h a t   a  uniform  c o a t i n g  

is  a c h i e v e d .   The  d e f o r m a t i o n   employed  in  the  g r a t i n g   shown  in  the  US 

s p e c i f i c a t i o n   will   give  r i s e   to  sharp  edges  at  the  s ides   of  the  s l o t s ,  

and  c o n s e q u e n t l y   to  d i f f i c u l t y   in  app ly ing   the  n e c e s s a r y   c o a t i n g   t o  

these   c r i t i c a l   a reas   of  the  s tee l   to  p r o t e c t   i t .  

N e v e r t h e l e s s ,   the  use  of  U-shaped  t r a n s v e r s e   members  has  been  shown 



to  have  c e r t a i n   advantages   as  r ega rds   weight   s av ings .   It  is  a c c o r d i n g l y  

an  o b j e c t   of  the  p re sen t   i n v e n t i o n   to  p rov ide   a  method  of  m a n u f a c t u r e  

for   a  g r a t i n g   employing  such  members,  which  method  does  not  s u f f e r   f rom 

the  d i s a d v a n t a g e s   set  out  above  in  r e s p e c t   of  the  known  g r a t i n g s .  

SUMMARY  OF  THE  INVENTION 

The  i n v e n t i o n   provides   a  method  of  forming  a  f loor   g r a t i n g   having  a 

p l u r a l i t y   of  i n v e r t e d   U-shaped  t r a n s v e r s e   bars  and  a  p l u r a l i t y   o f  

l o n g i t u d i n a l   bars ,   the  l o n g i t u d i n a l   bars   being  f i t t e d   in  s l o t s   fo rmed  

in  the  ap ices   of  the  U - s h a p e d   bars  and  being  deformed  in  those   r e g i o n s  

ly ing  w i th in   the  U-shapes ,   c h a r a c t e r i s e d   by  the  s teps  of  forming  t h e  

t r a n s v e r s e   bars  by  fo ld ing   them  from  f l a t   p l a t e s   and  by  deforming  t h e  

l o n g i t u d i n a l   bars  wi thout   c u t t i n g   in to   the  ma te r i a l   of  the  l o n g i t u d i n a l  

bars ,   so  t ha t   t h e i r   depth  is  s u b s t a n t i a l l y   the  same  in  those   r e g i o n s  

ly ing  w i t h i n   the  U-shapes  as  in  those   r e g i o n s   ly ing  o u t s i d e   the  U -  

s h a p e s .  

P r e f e r a b l y ,   the  l o n g i t u d i n a l   bars  are  p r e s s - f i t t e d   into  the  s l o t s .  

The  s l o t s   may  be  formed  in  the  ap ices   of  the  t r a n s v e r s e   bars  by  punch ing  

pr ior   to  f o l d i n g   the  f l a t   p l a t e .  

The  l o n g i t u d i n a l   bars  may  be  deformed  by  app ly ing   a  l a t e r a l   fo rce   to  t h e  

ma te r i a l   of  each  l o n g i t u d i n a l   bar  in  those   r e g i o n s   lying  w i th in   t h e  

U-shapes  to  produce  a  bulge  on  one  s ide   of  the  plane  of  the  l o n g i t u d i n a l  

b a r .  

C o n v e n i e n t l y ,   a d j a c e n t   l o n g i t u d i n a l .   bars   in  each  U- shape . a r e   deformed 

s i m u l t a n e o u s l y   by  fo rc ing   between  them  a  p r e s s i n g   head  having  an  o p e r a t i v e  

width  g r e a t e r   than  the  c l e a r   spacing  between  the  l o n g i t u d i n a l   b a r s .  

Another  a spec t   of  the  i nven t ion   p rov ides   a  f loo r   g ra t ing   having  a 

p l u r a l i t y o f   i nve r t ed   U-shaped  t r a n s v e r s e   bars   and  a  p l u r a l i t y   of  l o n g i t u d i n a l  

bars ,   the  l o n g i t u d i n a l   bars  being  f i t t e d   in  s l o t s   formed  in  the  ap ices   o f  

the  U-shaped  bars  and  being  deformed  in  t hose   reg ions   ly ing  wi th in   the  U- 

shapes,   c h a r a c t e r i s e d   in  tha t   the  t r a n s v e r s e   bars  are  formed  by  f o l d i n g  

them  from  f l a t   p l a t e s ,   and  in  tha t   the  l o n g i t u d i n a l   bars  are  deformed  w i t h o u t  

c u t t i n g   into  the  mate r ia l   of  t h e  l o n g i t u d i n a l   bars  s o  t h a t   t h e i r   depth  i s  



s u b s t a n t i a l l y   the  same  in  those   r eg ions   lying  w i th in   the  U - s h a p e s  

as  in  those  r eg ions   ly ing   o u t s i d e   the  U - s h a p e s .  

P r e f e r a b l y ,   a  p o r t i o n   of  each  l o n g i t u d i n a l   bar  p r o j e c t s   above  t h e  

level   of  the  ap ices   of  the  t r a n s v e r s e   b a r s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  i n v e n t i o n   wil l   now  be  f u r t h e r   d e s c r i b e d ,   by  way  of  e x a m p l e ,  

with  r e f e r e n c e   to  the  accompanying  drawings  in  which  

Figure  1  is  a  p e r s p e c t i v e   view  of  a  g r a t i n g   accord ing   to  the  i n v e n t i o n ;  

Figure  2  is  an  u n d e r n e a t h   view  of  the  g r a t i n g   shown  in  Figure   1;  and  

Figure  3  is  a  s ide  view  of  the  g r a t i n g   shown  in  Figure  1 .  

Figure  4  shows  a  plan  view  of  a  p l a t e   a f t e r   a  punching  o p e r a t i o n   t o  

form  s l o t s   ac ross   the  c e n t r a l   ax i s ;   and 

Figure  5  shows  an  end  view  of  a  t r a n s v e r s e   bar  a f t e r   punching  a n d  -  

fo ld ing   along  the  c e n t r a l   a x i s ,   and  a  l o n g i t u d i n a l   bar  c a s t e l l a t e d  

along  i t s   upper  edge  p r i o r   to  i n s e r t i o n   in  a  s l o t   in  the  t r a n s v e r s e   b a r .  

DESCRIPTION  OF  A  PREFERRED  EMBODIMENT 

The  s e c t i o n   of  f i n i s h e d   g r a t i n g   shown  in  Figure  1  is  made  up  o f  

t r a n s v e r s e   bea re r   bars  1  and  l o n g i t u d i n a l   bars  2.  Each  t r a n s v e r s e  

bearer   bar  has  a  U-shaped  c r o s s - s e c t i o n ,   as  can  be  most  c l e a r l y  

seen  in  Figures   3  and  5.  The  U-shape  in  f a c t   approx imates   t o ' a  

V-shape,  but  in  p r a c t i c e   t he re   will   always  be  some  rad ius   at  t h e  

apex  of  the  s e c t i o n ,   and  the  s e c t i o n   is  a c c o r d i n g l y   d e s c r i b e d   a s  

U-shape.  F u r t h e r m o r e ,   i t   is  p r e f e r r e d   to  have  a  s l i g h t l y   r o u n d e d  

apex,  for  i t   will   be  a p p r e c i a t e d   t h a t   i t   could  be  u n c o m f o r t a b l e  

on  the  f e e t   of  a  person  walking  over  the  g r a t i n g   i f  t h e   ap i ce s   o f  

the  t r a n s v e r s e   bea re r   bars  are  too  sha rp ly   p o i n t e d .  



It  will  a l so   be  seen  in  the  drawings  t h a t   the  l o n g i t u d i n a l   bars  2  have 

c a s t e l l a t e d   upper  edges .   This  serves   as  an  aid  in  the  p r e v e n t i o n   o f  

s l i p p a g e   on  the  g r a t i n g .   It  will  be  a p p r e c i a t e d   tha t   g r a t i n g s   of  t h e  

type  under  c o n s i d e r a t i o n   are  o f ten   used  at  s u b s t a n t i a l   e l e v a t i o n s ,   and 

tha t   s l i p p a g e   of  a  person  walking  over  the  g r a t i n g   could  have  d i s a s t e r o u s  

c o n s e q u e n c e s .  

The  t r a n s v e r s e   b e a r e r   bars  1  are  formed  in  the  f o l l o w i n g   manner :  

S t r i p s   of  f l a t   p l a t e   are  passed  beneath   a  punch,  which  is  ope ra t ed   t o  

punch  a  s e r i e s   of  spaced  t r a n s v e r s e   s l o t s   5  from  the  p l a t e s   across   t h e i r  

cen t r a l   axes .   One  such  p la te   is  i l l u s t r a t e d   in  F igure   4  a f t e r   the  punch-  

ing  o p e r a t i o n .  

The  p l a t e s   are  then  folded  to  the  shape  shown  in  F igure   5  about  t h e  

c e n t r a l   a x i s .   The  r e s u l t i n g   U - s e c t i o n   then  has  a  s e r i e s   of  s p a c e d  

s l o t s   5  l o c a t e d   along  i t s   apex .  

The  t r a n s v e r s e   b e a r e r   bars  1  are  then  a r r a n g e d   in  a  spaced  p a r a l l e l  

r e l a t i o n s h i p   with  the  c o r r e s p o n d i n g   s l o t s   in  each  bar  d i r e c t e d   upward ly  

and  in  a l i gnmen t   with  one  ano the r ,   ready  to  r e c e i v e   l o n g i t u d i n a l   bars  2 

to  form  the  g r a t i n g .  

The  l o n g i t u d i n a l   bars  2  are  l eng ths   of  f l a t   bar .   The  bars  2,  p r ior   t o  

t h e i r   i n s e r t i o n   into  the  s l o t s ,   are  c a s t e l l a t e d   along  t h e i r   upper  edges  

to  provide   a  b e t t e r   f oo tho ld   for  p e r s o n s  u s i n g   the  g r a t i n g .  

Each  l o n g i t u d i n a l   bar  2  is  then  forced  as  a  t i g h t   p r e s s - f i t   into  o n e  

row  of  a l i g n e d   s l o t s .   It  should  be  noted  t h a t   the  d imens ions   of  t h e  

s l o t s   are  such  t h a t   when  the  p la te   has  been  fo lded   to  produce  the  t r a n s -  

verse  b e a r e r   ba r s ,   the  depth  of  the  s l o t s   is  not  s u f f i c i e n t   to  r e c e i v e  

t h e   ful l   depth  of  the  l o n g i t u d i n a l   bars .   The  c a s t e l l a t e d   po r t ion   o f  

each  l o n g i t u d i n a l   bar  p ro t rudes   above  the  level   of  the  ap ices   of  t h e  

t r a n s v e r s e   b a r s ,   as  can  c l e a r l y   be  seen  in  F igure   3.  As  the  l o n g i t u d i n a l  

bars  are  f o r ced   into  the  s lo t s   in  the  t r a n s v e r s e   ba r s ,   the  t i g h t n e s s  

of  the  f i t   may  r e s u l t   in  the  upper  edge  of  the  s tee l   of  the  t r a n s v e r s e  

bars  being  s u b j e c t e d   to  compress ion ,   i . e .   a  " p r e s t r e s s i n g "   of  t h e s e  

upper  edges  t akes   p l ace .   A  s l i g h t   bowing  of  the  t r a n s v e r s e   bars  may  even 



take  p l a c e .   It  will   be  a p p r e c i a t e d   t h a t   t h i s   ac t s   to  i n c r e a s e   the  o v e r a l l  

s t r e n g t h   of  the  assembled  g r a t i n g .   When  compared  to  the  g r a t i n g   d i s c l o s e d  

in  US  p a t e n t   No.  1 , 6 2 0 , 8 4 6 ,   it   will   be  seen  t h a t   the  c o n t i n u i t y   o f  

m a t e r i a l   at  the  l eve l   of  the  ap ices   of  the  t r a n s v e r s e   bars   in  the  p r e s e n t  

i n v e n t i o n   makes  for  g r e a t e r   s t r e n g t h   in  compres s ion   a long  the  upper  edges  

of  the  t r a n s v e r s e   bars  than  does  the  lack  of  c o n t i n u i t y   of  ma te r i a l   in  t h e  

e a r l i e r   d i s c l o s u r e .  

Once  all  the  l o n g i t u d i n a l   bars  have  been  fo rced   into  t h e i r   s l o t s ,   t h e  

u n d e r s i d e s   of  these   bars  are  deformed  to  p r even t   t h e i r   wi thdrawal   from  t h e  

s l o t s .   R e f e r r i n g   to  Figure  2,  it  wil l   be  seen  t h a t   the  l o n g i t u d i n a l  

bars  are  deformed  by  causing  them  to  bulge  s i deways .   In  p r a c t i c e ,   a 

s i n g l e   p r e s s i n g   head  having  an  o p e r a t i v e   t h i c k n e s s   g r e a t e r   than  t h e  

spac ing   of  the  l o n g i t u d i n a l   bars  is  caused  to  act   between  the  two 

a d j a c e n t   l o n g i t u d i n a l   bars  of  a  pair   in  the  space  between  the  legs  o f  

each  U - s e c t i o n   to  cause  the  bars  to  bulge  in  o p p o s i t e   d i r e c t i o n s .   In  

view  of  the  r a p i d i t y   and  s i m p l i c i t y   of  the  deforming  o p e r a t i o n ,   i t   i s  

d e s i r a b l e   to  deform  the  l o n g i t u d i n a l   bars  in  the  r e g i o n   between  the  l e g s _  

of  each  t r a n s v e r s e   bea re r   bar ,   so  as  to  p rov ide   g r e a t e r   r i g i d i t y   to  t h e  

whole  s t r u c t u r e .  

It  has  been  found  t h a t   g r a t i n g s   manufac tu red   a c c o r d i n g   to  the  method  o f  

the  p r e s e n t   i n v e n t i o n   have  a  weight   some  30%  l e ss   than  c o m p a r a b l e  

g r a t i n g s   which  e x h i b i t   s i m i l a r   s t r e n g t h .   This  is  mainly   due  to  t h e  

method  of  f o r m a t i o n   of  the  t r a n s v e r s e   b e a r e r   b a r s .   It  has  been  found  

t h a t   a  s u i t a b l e   t h i c k n e s s   of  p l a t e   for  use  in  p r e p a r i n g   the  t r a n s v e r s e  

bea re r   bars  is  3mm  for   most  a p p l i c a t i o n s .   Such  p l a t e   is  not  e x c e s s i v e  

in  we igh t ,   and  is  e a s i l y   punched  and  h a n d l e d .  

In  p r a c t i c e ,   i t   has  been  found  n e c e s s a r y   in  some  a p p l i c a t i o n s   to  fold  t h e  

legs  of  the  t r a n s v e r s e   bars  into  almost  p a r a l l e l   a l i g n m e n t   with  one  

a n o t h e r .   This  c o n f i g u r a t i o n   allows  lumps  of  coal  e t c .   to  fa l l   f r e e l y  

between  the  t r a n s v e r s e   bars  wi thout   becoming  jammed.  It  will  be 

a p p r e c i a t e d   t h a t   t h i s   would  be  d i f f i c u l t   to  ach ieve   if   the  t r a n s v e r s e  

b e a r e r   bars  were  formed  from  angle  s e c t i o n   s t ee l   as  s u g g e s t e d   in  US 

p a t e n t   No.  1 , 6 2 0 , 8 4 6 ,   in  view  of  the  d i f f i c u l t y   in  bending  the  l e g s  

of  the  angle   towards  one  a n o t h e r .  



The  g r a t i n g   d e s c r i b e d   a lso  a l lows  for   a  b e t t e r   p r o t e c t i v e   c o a t i n g   to  be 

a p p l i e d   to  the  f i n i s h e d   g r a t i n g   than  does  the  g r a t i n g   of  the  US  p a t e n t .  

The  f a c t   t h a t   no  complex  cr imping  o p e r a t i o n s   t a k e  p l a c e   along  the  a p i c e s  

of  the  t r a n s v e r s e   b a r s ,   with  no  r e s u l t i n g   sharp  edges,   a l lows   f o r  

g r e a t e r   u n i f o r m i t y   of  c o a t i n g   of ,   say  z inc ,   in  a  g a l v a n i s i n g   p r o c e s s .  

The  t i g h t n e s s   of  the  f i t   in  the  s l o t s  a l s o   ac ts   to  l e s s e n   the  l i k e l i h o o d  

of  r e l a t i v e   movement  between  the  two  se ts   of  b a r s ,   with  l e s s   r e s u l t i n g  

a b r a s i o n   between  bars   and  d e s t r u c t i o n   of  a  c o a t i n g   which  has  been  a p p l i e d .  

A  f u r t h e r ,   r e a d i l y   a s c e r t a i n a b l e   advantage   of  the  method  of  t h e  p r e s e n t  

i n v e n t i o n   over  the  d i s c l o s u r e   of  the  United  S t a t e s   p a t e n t   l i e s   in  t h e  

punching  o p e r a t i o n   to  form  the  s l o t s   in  the  ap ices   of  the  t r a n s v e r s e   b a r s .  

It  will   be  a p p r e c i a t e d   t h a t   i t   is  e a s i e r   to  punch  s l o t s   from  a  f l a t  

p l a t e   than  i t   is  to  punch  or  cut  the  s l o t s   l a t e r a l l y   from  the  apex  of  a 

s t e e l   angle  s e c t i o n .  

F u r t h e r m o r e ,   the  p r e s e n t   i n v e n t i o n   is  a p p l i c a b l e   t o  g r a t i n g s   in tended   f o r  

almost   any  span.  With  s t ee l   s e c t i o n s ,   the  d e s i g n e r   is  l i m i t e d   by  t h e  

angle  s e c t i o n s   a v a i l a b l e .   With  i n c r e a s i n g   angle  s i z e ,   t h e r e   will  be 

i n c r e a s i n g   f a b r i c a t i o n   d i f f i c u l t i e s .   Gra t ings   formed  a c c o r d i n g   to  t h e  

p r e sen t   i n v e n t i o n   can  be  des igned   to  sui t   a  wide  range  of  spans ,   b y , . f o r  

example,  i n c r e a s i n g   or  d e c r e a s i n g   the  length   of  the  legs  of  the  t r a n s v e r s e  

b a r s ,   as  the  case  may  b e .  



1 .  

A  method  of  forming  a  f l o o r   g r a t i n g   having  a  p l u r a l i t y   of  i n v e r t e d   U - s h a p e d  

t r a n s v e r s e   bars  and  a  p l u r a l i t y   of  l o n g i t u d i n a l   ba r s ,   the  l o n g i t u d i n a l   b a r s  

being  f i t t e d   in  s l o t s   formed  in  the  ap i ces   of  the  U-shaped  bars  and  b e i n g  

deformed  in  t hose   r eg ions   ly ing   w i th in   the  U-shapes  c h a r a c t e r i s e d   by  t h e  

s teps   of  forming  the  t r a n s v e r s e   bars  by  f o l d i n g   them  from  f l a t   p l a t e s   and 

by  deforming  the  l o n g i t u d i n a l   bars  w i t h o u t   c u t t i n g   into  the  m a t e r i a l   o f  

the  l o n g i t u d i n a l   ba r s ,   so  t h a t   t h e i r   depth  is  s u b s t a n t i a l l y   the  same  i n  

those  r eg ions   l y ing   wi th in   the  U-shapes  as  in  those   r e g i o n s   l y ing   o u t s i d e  

the  U - s h a p e s .  

2 .  

A  method  a c c o r d i n g   to  claim  1,  c h a r a c t e r i s e d   by  p r e s s - f i t t i n g   the  l o n g i -  

tud ina l   bars  into  the  s l o t s .  

3 .  

A  method  a c c o r d i n g   to  e i t h e r   of  the  p reced ing   c l a ims ,   c h a r a c t e r i s e d   in  t h a t  

the  s l o t s   are  formed  in  the  ap ices   of  the  t r a n s v e r s e   bars   by  punching  p r i o r  

to  fo ld ing   the  f l a t   p l a t e .  

4 .  

A  method  a c c o r d i n g   to  any one  of  the  p reced ing   c la ims ,   c h a r a c t e r i s e d   i n  

t h a t   the  l o n g i t u d i n a l   bars  are  deformed  by  applying  a  l a t e r a l   f o r c e   to  t h e  

mater ia l   of  each  l o n g i t u d i n a l   bar  in  those   r eg ions   ly ing   w i th in   t h e  

U-shapes  to  produce  a  bulge  on  one  s ide  of  the  plane  of  the  l o n g i t u d i n a l  

b a r .  

5 .  

A  method  acco rd ing   to  claim  4,  c h a r a c t e r i s e d   in  tha t   a d j a c e n t   l o n g i t u d i n a l  

bars  in  each  U-shape  a r e  de fo rmed   s i m u l t a n e o u s l y   by  f o r c i n g   between  them 

a  p r e s s i n g   head  having  an  o p e r a t i v e   width  g r e a t e r   than  the  c l e a r   s p a c i n g  

between  the  l o n g i t u d i n a l   b a r s .  



6 .  

A  method  a c c o r d i n g   to  any one  of  the  p receding   c l a i m s ,   c h a r a c t e r i s e d   i n  

t h a t   the  s l o t s   are  formed  so  tha t   a  po r t i on   of  the  l o n g i t u d i n a l   bars  p r o j e c t  

above  the  level   of  the  ap ices   of  the  t r a n s v e r s e   bars  when  the  l o n g i t u d i n a l  

bars  are  r e c e i v e d   in  the  s l o t s .  

7 .  

A  f l o o r   g r a t i n g   having  a  p l u r a l i t y   of  i nve r t ed   U-shaped  t r a n s v e r s e   b a r s  

and  a  p l u r a l i t y   of  l o n g i t u d i n a l   bars ,   the  l o n g i t u d i n a l   bars  being  f i t t e d  

in  s l o t s   formed  in  the  api:ces  of  the  U-shaped  ba r s ,   and  being  deformed  i n  

t hose   r e g i o n s   ly ing   wi th in   the  U - s h a p e s , c h a r a c t e r i s e d   in  t h a t   t h e  

t r a n s v e r s e   bars  are  formed  by  fo ld ing   them  from  f l a t   p l a t e s ,   and  in   t h a t  

the  l o n g i t u d i n a l   bars  are  deformed  wi thout   c u t t i n g   into  the  mate r ia l   o f  

the  l o n g i t u d i n a l   ba r s ,   so  t h a t   t h e i r   depth  is  s u b s t a n t i a l l y   the  same  i n  

those   r e g i o n s   ly ing   wi th in   the  U-shapes  as  in  t hose   r e g i o n s   l y i n g  

o u t s i d e   the  U - s h a p e s .  

8 .  

A  g r a t i n g   accord ing   to  claim  7  c h a r a c t e r i s e d   in  t h a t   the  l o n g i t u d i n a l   b a r s  

are  a  p r e s s - f i t   in  the  s l o t s .  

9 .  

A  g r a t i n g   accord ing   to  e i t h e r   one  of  claims  7  or  8  c h a r a c t e r i s e d   in  tha t   t h e  

l o n g i t u d i n a l   bars  each  have  bulges  formed  in  them  on  o n e  s i d e   of  t h e i r  

plane  in  t hose   r eg ions   ly ing   wi th in   the  U - s h a p e s .  

1 0 .  

A  g r a t i n g   accord ing   to  claim  9,  c h a r a c t e r i s e d   in  t h a t   pa i r s   of  a d j a c e n t  

l o n g i t u d i n a l   bars  have  o p p o s i t e l y   d i r e c t e d   bulges   formed  by  a  s i n g l e  

p r e s s i n g   o p e r a t i o n .  
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