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A  pneumatic  recovery  floor  for  recovering  particles  from 
an  enclosure  has  a  floor  plate  (7.8;  28)  provided  with  aper- 
tures  (12, 16;  37),  spaced  above  a  base  plate  (3;  19;  24),  and 
substantially  the  whole of the  intervening  space  between  the 
floor  plate  and  base  plate  forms  a  pneumatic  conveying  duct 
for  removing  particles  which  fall  through  the  apertures  in  the 
ftoor  plate.  To  provide  auniform  air flow  in  the  conveying  duct 
the  base  plate  may  descend  in  steps  or may  slope  downwards 
the  air  outlet,  and  or  the  width  of  the  duct  may  increase 
towards  the  air  outlet,  To  provide  uniform  air  flow  over  the 
floor  area  and  uniform  entry  into  the  duct  the  apertures  may 
increase  in  spacing  or  decrease  in  size  towards  the  air  outlet 

end   of  the  duct.  The  apertures  may  be  in  recesses  in  the  floor 
plate,  or  more than  one  floor  plate  may  be  provided  with 

cainciderrcapertures,the apertures in the upper plate or plates 
being  larger  than  those  below. 





This  inven t ion   r e l a t e s   to  the  recovery  of  p a r t i c u l a t e  

m a t e r i a l   from  an  enc losu re .   In  p a r t i c u l a r   but  not  e x c l u s i v e l y  

i t   r e l a t e s   to  an  abras ive   b l a s t i n g   c a b i n e t   or  room  wherein  t h e  

a b r a s i v e   is  conveyed  from  the  enc losu re   a f t e r   use  in  order  t o  

be  c leaned  and  r e u s e d .  

Abrasive  b l a s t i n g   systems  are  well  known  which  compr i se  

an  e n c l o s u r e   in  which  a r t i c l e s   are  s u b j e c t e d   to  sur face   t r e a t m e n t  

by  a b r a s i v e   p a r t i c l e s   with  means  to  recover   and  clean  the  s p e n t  

a b r a s i v e   so  tha t   it  can  be  r e - c i r c u l a t e d   for  use  again.   B l a s t i n g  

systems  which  provide  these  o p e r a t i o n s   are  desc r ibed   in  B r i t i s h  

Pa t en t   No.  934,088  wherein  the  ab ras ive   used  f a l l s   through  a 

fl.oor  compris ing  a  p l u r a l i t y   of  h o p p e r - l i k e   pockets   and  e m p t i e s  

t h r o u g h  a p e r t u r e s   from  the  pockets   into  ducts  which  are  s i t u a t e d  

in  rows  between  the  hoppe r - l i ke   p o c k e t s .  

In  order  to  a f ford   the  o p e r a t o r   proper   v i s i b i l i t y   i n s i d e  

the  e n c l o s u r e ,   v e n t i l a t i o n   is  provided  by  the  entry  of  a i r   t h r o u g h  

b a f f l e d   a p e r t u r e s   in  the  roof.  The  a i r   is  then  drawn  downwards 

through  the  hopper  a p e r t u r e s ,   spaced  s u b s t a n t i a l l y   evenly  o v e r  

the  e n t i r e   f loor   area.   The  v e n t i l a t i o n   a i r   also  p r o v i d e s  

the  necessary   air   streams  that   carry  the  u s e d  a b r a s i v e   and  d e b r i s  

out  of  the  room  through  the  a fo remen t ioned   d u c t s .  



The  e n c l o s u r e   descr ibed   in  B r i t i s h   Pa t en t   No.  9 3 4 , 0 8 8 ,  

by  using  a  p l u r a l i t y   of  small  hoppers,   has  a  small  ove ra l l   f l o o r  

t h i c k n e s s   compared,  for  i n s t a n c e ,   with  a  s i n g l e - h o p p e r   e n c l o s u r e .  

As  a  r e s u l t   the  e n c l o s u r e   can  be  placed  d i r e c t l y   on  a  f a c t o r y  

f l o o r ,   r e q u i r i n g   only  a  shallow  ramp  for  a cces s ,   or  may  a l t e r n a t i v e l y  

be  i n s t a l l e d   in  a  shallow  recess .   However,  the  f loo r   c o n s t r u c t i o n  

is  a  c o m p l i c a t e d   arrangement   of  pa r t s   assembled  t o g e t h e r   to  p r o v i d e  

both  the  hoppers  and  the  conveying  d u c t s .  

The  p r e s e n t   inven t ion   provides  a  g r e a t l y   improved  f l o o r  

c o n s t r u c t i o n   for  the  pneumatic  recovery  of  p a r t i c u l a t e   m a t e r i a l ,  

in  which  s u b s t a n t i a l l y   the  e n t i r e   u n d e r - f l o o r   area  serves  a s  

the  conveying  duc t ing   for  removal  of  the  p a r t i c u l a t e   m a t e r i a l .  

The  ove ra l l   t h i c k n e s s   of  the  f loor   i n c l u d i n g   the  duct ing  is  t h e r e b y  

reduced  to  a  minimum.  The  f loor   c o n s t r u c t i o n   is  c o n s i d e r a b l y  

s i m p l i f i e d   and  the  manufac tur ing   cos t s   reduced ,   compared  w i t h ,  

for   example,  the  f l oo r   c o n s t r u c t i o n   d e s c r i b e d   in  B r i t i s h   P a t e n t  

No.  9 3 4 , 0 8 8 .  

It  is  p r e f e r r e d   tha t   the  conveying  ducts   have  a  p r o g r e s s i v e l y  

i n c r e a s i n g   c ros s   s ec t i on   in  the  d i r e c t i o n   of  flow  of  a i r   and 

p a r t i c u l a t e   m a t e r i a l .   This  is  to  ma in t a in   a  r ea sonab ly   un i fo rm 

a i r   v e l o c i t y   as  more  a i r   en te r s   the  duct  through  the  f loor   a p e r t u r e s .  

However  a  f l o o r   with  a  cons t an t   duct  s e c t i o n   and  thus  an  i n c r e a s i n g  

duct  v e l o c i t y   can  s t i l l   give  s a t i s f a c t o r y   pe r fo rmance ,   at  l e a s t  

in  small  e n c l o s u r e s .  

According  to  the  p resen t   i n v e n t i o n ,   an  a p e r t u r e d   f l o o r  

p l a t e   is  spaced  above  a  base  p la te   and  the  i n t e r v e n i n g   space  

forms  a  pneumatic  conveying  duct;  the  a p e r t u r e s   are  d e t e r m i n e d  

in  size  and  number  to  allow  a  c o n t r o l l e d   q u a n t i t y   of  a i r   to  e n t e r  

the  duct  and  so  spaced  tha t ,   should  the  complete   f loo r   be  cove red  

with  p a r t i c u l a t e   m a t e r i a l ,   the  p i les   of  m a t e r i a l   wi th in   the  d u c t  

will   not  unduly  r e s t r i c t   the  flow  of  a i r   through  the  d u c t .  



The  f loor   c o n s t r u c t i o n   may  comprise  a  f loo r   p l a t e  

which  is  loose  or  a t tached   by  screws  or  b o l t s   and  can  be  e a s i l y  

removed  so  that   complete  access  is  ob ta ined   to  the  duct  sys tem,  

e .g .   for  m a i n t e n a n c e .  

The  conveying  ducting  may  for  example  be  d iv ided  i n t o  

s e c t i o n s   by  ba f f l e s   extending  between  upper  and  lower  f loor   p l a t e s ,  

for  ease  of  i n s t a l l a t i o n .   The  o r i f i c e s   c o n t r o l l i n g   the  flow 

of  a i r   and  p a r t i c u l a t e   mater ia l   from  the  e n c l o s u r e   do  not  have 

to  be  of  v a r i a b l e   s ize_or   p i t ch ing   in  order  to  provide  a  s u b s t a n t i a l l y  

even  downdraft   over  the  room  area,   or  s u b s t a n t i a l l y   un i fo rm 

duct  v e l o c i t y .  

Although  the  invent ion   will  be  d i s cus sed   in  c o n n e c t i o n  

with  b l a s t   e n c l o s u r e s ,   i t   can  also  apply  to  o ther   types  of  rooms 

r e q u i r i n g   s u b s t a n t i a l l y   uniform  downdraft   and  the  removal  of 

p a r t i c l e s .   In  the  case  of  b l a s t   e n c l o s u r e s ,   the  s i m p l i c i t y  

and  compactness  of  the  recen t   c o n s t r u c t i o n   is  such  tha t   i t   can 

be  app l i ed   to  small  b l a s t   c a b i n e t s ,   thus  enab l ing   them  to  be 

placed  d i r e c t l y   on  to  a  tab le   or  bench  by  the  e l i m i n a t i o n   o f  

a  hopper  or  support  l e g s .  

The  accompanying  drawings  show,  by  way  of  example  o n l y ,  

embodiments  of  the  inven t ion :   in  the  d r a w i n g s : -  

F i g u r e   1  is  a  l o n g i t u d i n a l   s ec t ion   through  one  v e r s i o n  

of  the  f l oo r   of  an  abras ive   b l a s t i n g   e n c l o s u r e   on  the  l ine   A-A 

of  F igure   3,  

Figure  2  is  a  cross  s ec t ion   through  the  f l o o r   on  the  l i n e  

B-B  of  Figure  3 ,  

Figure  3  is  a  plan  view  of  the  f loor   with  the  a i r   e n t r y  

b a f f l e s   removed, 



F i g u r e  4   is  a  l o n g i t u d i n a l   s ec t ion   through  an  a l t e r n a t i v e   f l o o r  

c o n s t r u c t i o n ,  

F igu re `5   is  a  s ec t ion   through  a  f u r t h e r   vers ion   of  the  f l o o r  

of  an  a b r a s i v e   b l a s t i n g   e n c l o s u r e ,   on  the  l ine   C-C  of  F i g u r e  

7 .  

Figure   6  is  a  s ec t i on   through  the  said  f loo r   on  the  l i ne   D-D 

of  F igure   7.  

Figure   7  is  a  plan  view  of  the  f loo r   on  the  l ine   E-E  of  F i g u r e  

5 .  

Figure   8  is  a  s e c t i o n   through  the  f l oo r ,   on  the  l ine   F-F  o f  

F igure   7,  and 

Figure   9  shows  an  a l t e r n a t i v e   de ta i l   of  the  f loor   p l a t e .  

F igures   1  -   3  show  an  enc lo su re   1,  with  a  roof  provided  w i t h  

a i r   e n t r i e s   (not  shown)  walls  2,  and  a  s tepped  base  p l a t e   3  which  

c a n  c o n v e n i e n t l y   r e s t   on  a  f a c t o r y   f loor   or  bench.  An  o u t l e t  

duct  4  is  connec ted   to  a  fan  or  s i m i l a r   means  (not  shown)  f o r  

c r e a t i n g   an  a i r   flow  5  along  and  from  the  duct.   This  in  t u r n  

r e s u l t s   in  an  a i r   flow  into  the  e n c l o s u r e   through  the  roof ,   t h e  

a i r   f lowing  v e r t i c a l l y   downwards  as  i n d i c a t e d   by  arrows  6 .  

The  o p e r a t i n g   f l o o r   of  the  enc lo su re   is  a  f loo r   p l a t e   7,  mounted 

on  a  secondary  f l o o r   p l a t e ,   8,  spaced  above  the  base  p l a t e   3 ,  

and  in  the  case  of  a  b l a s t   room  where  the  o p e r a t o r   e n t e r s   t h e  

e n c l o s u r e ,   the  f l oo r   p la te   7  p rovides   the  working  area  on  which  

the  o p e r a t o r   s t ands .   In  the  case  of  a  b l a s t   c a b i n e t   which 

is  ope ra t ed   from  ou t s i de ,   the  f l oo r   p l a t e   7  is  the  c a b i n e t   work 

f l o o r   on  which  components  are  placed  for  p r o c e s s i n g .  



The  spacing  of  the  f loor   p la te   assembly  7  and  8  above  t h e  

base  p l a t e   3  forms  a  conveying  duct  9,  for  the  removal  of  air   and 

a b r a s i v e   from  the  enc losure   1  into  the  o u t l e t   duct  4.  The  d i s t a n c e  

between  the  secondary  f loor   p la te   8  and  the  base  p l a t e   3  is  d e t e r m i n e d  

by  the  volume  of  air   being  recovered  and  the  a i r   v e l o c i t y   n e c e s s a r y  

to  convey  the  ab ras ive   p a r t i c u l a t e   mate r ia l   along  the  convey ing  

duct   9 .  

It  is  also  necessary   t h a t   the  conveying  v e l o c i t y   in  the  d u c t  

9  be  s u b s t a n t i a l l y   c o n s t a n t .   Too  low  a  v e l o c i t y   will  r e s u l t  

in  a b r a s i v e   lying  in  the  duct,   while  too  high  a  v e l o c i t y   will  r e s u l t  

in  unneces sa ry   wear  and  excess ive   r e s i s t a n c e   to  flow,  r e q u i r i n g  

an  e x c e s s i v e l y   la rge   fan  m o t o r .  

The  f loo r   assembly  7  and  8  is  suppor ted   on  l o n g i t u d i n a l   s u p p o r t s  

10  which  also  ensure  a  seal  along  the  side  of  each  f l oo r   s e c t i o n  

to  enc lose   the  duct  9.  The  l o n g i t u d i n a l   suppor t s   also  p r o v i d e  

a t t a c h m e n t   for  the  base  p la te   3  which  is  manufac tured   for  conven ience  

in  a  s e r i e s   of  over lapp ing   s t e p s .  

Air  drawn  from  the  o u t l e t   duct  4  en te r s   the  conveying  d u c t  

9  through  two  pa ths .   A  la rge   p r o p o r t i o n ,   for  example  o n e - t h i r d ,  

of  th i s   flow  en te r s   through  the  entry  a p e r t u r e   11,  the  r ema inde r  

being  drawn  through  the  p e r f o r a t i o n s   12  in  the  secondary  f loor   p l a t e  

8.  The  p e r f o r a t i o n   size  and  spacing  is  such  tha t   the  a i r   e n t e r i n g  

r e s u l t s   in  a  c o n s t a n t   v e l o c i t y   beneath  the  p l a t e   8,  as  the  convey ing  

duct  he igh t   i n c r e a s e s ,   for  example  from  the  en t ry   height   13  to  t he  

o u t l e t   he igh t   14. 

T h e o r e t i c a l l y ,   owing  to  the  i n c r e a s i n g   dep re s s ion   in  the  convey ing  

duct  from  i t s   entry  a p e r t u r e   to  i t s   o u t l e t ,   a  g r e a t e r   number  o f  

p e r f o r a t i o n s   are  r equ i red   per  uni t   area  of  f l o o r   ad jacent   to  

the  en t ry   compared  with  the  area  ad jacen t   to  the  o u t l e t   in  o r d e r  

to  provide   a  uniform  inc rease   in  air   flow  as  the  duct  height   i n c r e a s e s .  

A l t e r n a t i v e l y ,   if  the  spacing  is  c o n s t a n t ,   the  p e r f o r a t i o n s   may 
be  v a r i a b l e   in  s ize ,   dec reas ing   towards  the  duct  o u t l e t .   In 



p r a c t i c e   however,  i t   has  been  found  t h a t   a  uniform  pa t t e rn   o f  

p e r f o r a t i o n s   over  the  e n t i r e   f loor   area  wil l   provide  a  s u b s t a n t i a l l y  

uniform  v e l o c i t y   in  the  conveying  duct  beneath  the  f loo r   s u f f i c i e n t  

for  the  recovery  of  ab ra s ive   a f t e r   u s e .  

A  conven ien t   p r a c t i c a l   way  to  i n c r e a s e   the  duct  he ight   i s  

by  forming  the  base  p la te   3  in  a  s e r i e s   of  ove r l app ing   s teps  3a ,  

3b,  e tc .   Thus  a  step  can  be  provided  wherever  the  duct  v e l o c i t y  

has  i nc reased   to  an  e x c e s s i v e l y   high  f i g u r e ,   and  arranged  so 

as  to  reduce  the  v e l o c i t y   to  tha t   j u s t   s u f f i c i e n t   to  convey  t h e  

a b r a s i v e .  

By  varying  the  length  of  each  step  in  the  d i r e c t i o n   of  t h e  

a i r   flow,  compensat ion   can  be  made  for  the  v a r i a t i o n   in  a i r   f l ow  

e n t e r i n g   a  uniform  p a t t e r n   of  p e r f o r a t i o n s .   This  can  be  a c h i e v e d  

by  the  use  of  l onger   s t eps   at  the  en t ry   end  and  decreas ing   in  l e n g t h  

towards  the  o u t l e t .  

As  an  example  of  the  very  shal low  t h i c k n e s s   of  f loor   t h a t  

r e s u l t s   from  such  a  system,  the  o u t l e t   he igh t   14  can  be  as  l i t t l e  

as  30  mm  for  an  a b r a s i v e   b l a s t i n g   room  3m.  along  the  duct  l e n g t h .  

Should  the  f l o o r   area  be  f u l l y   covered  with  abras ive   the  a b r a s i v e  

wil l   c o l l e c t   in  the  conveying  duct  9  in  the  form  of  p i les   15  ( F i g u r e  

2)  determined  by  the  angle  of  repose  of  the  m a t e r i a l .   It  is  e s s e n t i a l  

t h e r e f o r e ,   t h a t   the  spacing  of  the  p e r f o r a t i o n s   12  r e l a t i v e   to  t h e  

o u t l e t   he igh t   14,  be  wide  enough  so  t h a t   the  p i les   of  ab ras ive   do 

not  r e s t r i c t   the  flow  of  air   e x c e s s i v e l y .   This  is  normally  a c h i e v e d  

if  not  more  than  approx imate ly   50%  of  the  duct  area  is  r e s t r i c t e d ,  

viewed  in  the  d i r e c t i o n   of  the  a i r   f l o w .  

It  has  been  found  t ha t   a  wide  spacing  between  t he  

p e r f o r a t i o n s   for  example  60  mm  does  not  r e s u l t   in  a  bui ld   up 



of  ab ras ive   on  the  f loor   p la te   7.  During  opera t ion   the  movement 

of  the  ab ras ive   by  r i choche t   a f t e r   impact,  an  d  by  d i s tu rbance   due 

to  the  b l a s t   noznle  air  flow,  causes  it  to  t ravel   over  the  f l o o r  

p la te   and  en te r   the  p e r f o r a t i o n s   very  rapidly   a f t e r   d ischarge   from 

the  n o z z l e .  

However,  to  improve  the  c o l l e c t i o n   of  the  abras ive   media  s c a t t e r e d  

over  the  f loo r   area,  the  f loor   plate   7  which  c a r r i e s   any  loads  w i t h i n  

the  cab ine t   or  room  is  provided  with  large  o r i f i c e s   16,  while  t he  

secondary  p la te   8  has  p e r f o r a t i o n s   12  whose  funct ion   is  to  m e t e r  

the  a i r   and  abras ive   flow  in  to  the  duct  9.  As  an  example,  t h e  

f l o o r   p la te   7  may  be  10  mm  thick  with  25  mm  o r i f i c e s   while  the  s econda ry  

p la t e   may  be  3  mm  thick  with  5mm  p e r f o r a t i o n s   to  provide  h o p p e r - l i k e  

e n t r i e s   spaced  over  the  f loor   a r e a .  

Provided  tha t   the  entry  ape r tu r e   11  is  f ree   of  any  r e s t r i c t i o n  

which  may  occur,   for  example,  owing  to  a  sudden  loading  of  a b r a s i v e  

onto  the  f l o o r ,   the  conveying  duct  9  will  be  evac tua ted   of  all  a b r a s i v e  

e n t e r i n g   the  p e r f o r a t i o n s .   This  freedom  from 

o b s t r u c t i o n   is  achieved  by  b a f f l i n g   the  entry  ape r tu r e   by  means 

of  a  g e n e r a l l y   v e r t i c a l   edge  p l a t e   17  p ro tec ted   by  a  cover  plate  18. 

As  an  a l t e r n a t i v e   to  the  use  of  s t e p p e d  p l a t e s   3a,  3b,  e t c . ,  

to  form  the  base  p l a t e ,   Figure  4  shows  a  s ingle  i nc l ined   plate  19, 

whjch  can  be  welded  between  the  l ong i tud ina l   suppor ts   10.  Such 

a  system  provides  a  more  uniform  ve loc i ty   from  the  entry  end  20 

to  the  o u t l e t   end  21,  while  the  avoidance  of  s teps  r e s u l t s   in  a 

reduced  r e s i s t a n c e   to  f l o w .  

The  i n c l i n a t i o n   of  the  plate   19  can  be  cons t an t   which  w i l l  

r e s u l t   in  some  v a r i a t i o n   if  the  p e r f o r a t i o n s   12  are  regular ,   a l t h o u g h  

in  p r a c t i c e   such  v a r i a t i o n   is  a c c e p t a b l e .   A l t e r n a t i v e l y   t h e  

i n c l i n a t i o n   can  vary,  being  shallow  at  the  entry  end  and  s t e e p e n i n g  

towards  the  o u t l e t   as  more  air   en te rs   the  p e r f o r a t i o n s .  



Figures   5  -  8   shows  a  f u r t h e r   ve r s ion   of  the  i nven t ion   where  

the  f l o o r   p la te   and  base  p la te   are  p a r a l l e l ,   compr is ing   an  e n c l o s u r e  

22  with  a  roof  provided  with  a i r   e n t r i e s   (not   shown),  walls   23,  

and  a  base  p la te   24.  An  o u t l e t   duct  25  is  con  nected  to  a  f an  

or  s i m i l a r   means  (not  shown)  for  c r e a t i n g   an  a i r   flow  26  a l o n g  

and  from  the  duct.  This  in  turn  r e s u l t s   in  an  air   flow  i n t o  

the  enc lo su re   through  the  roof,   the  a i r   f lowing  v e r t i c a l l y   downwards 

as  i n d i c a t e d   by  arrows  27. 

The  ope ra t ing   f loor   of  the  e n c l o s u r e   is  a  f l oo r   p la te   28  spaced  

above  the  base  p la te   24  and  as  p r e v i o u s l y   d e s c r i b e d ,   in  the  c a s e  

of  a  b l a s t   room  where  the  o p e r a t o r   en te r s   the  e n c l o s u r e ,   the  f l o o r  

p l a t e   28,  provides  the  working  area  on  which  the  o p e r a t o r   s t a n d s .  

In  the  case  of  a  b l a s t   c ab ine t   which  is  o p e r a t e d   from  o u t s i d e ,   t h e  

f l o o r   p l a t e   28  is  the  cab ine t   work  f l o o r   on  which  components  a r e  

p laced   for  p r o c e s s i n g .  

The  spacing  of  the  f loo r   p l a t e   28  above  the  base  p la te   24 

forms  a  conveying  duct  29,  for  the  removal  of  a i r   and  ab ras ive   from 

the  enc lo su re   22  into  the  o u t l e t   duct  25.  The  d i s t ance   between 

the  f l o o r   p l a t e  2 8   and  base  p la te   24  is  de te rmined   as  p r e v i o u s l y  

s t a t e d   by  the  volume  of  air   being  recovered   and  the  a i r   v e l o c i t y  

n e c e s s a r y   to  convey  the  ab r a s ive   p a r t i c u l a t e   ma te r i a l   along  t h e  

conveying  duct  29.  It  is  also  necessa ry   t h a t   the  conveying  v e l o c i t y  

in  the  duct  29  be  s u b s t a n t i a l l y   c o n s t a n t .  

The  f loo r   p l a t e   28  is  suppor ted   around  all   i t s   c losed  edges  

b y  s ide   suppor ts   30  and  end  suppor t s   31  to  ensure  a  seal  a round 

the  f l o o r   edge.  The  p la te   is  f u r t h e r   suppor ted   by  i n l e t   s p l i t t e r  

p l a t e s   32  and  o u t l e t   s p l i t t e r   p l a t e s   33,  which  also  a s s i s t   in  u n i f o r m  .  

d i s t r i b u t i o n   of  the  air   flow  through  the  conveying  duct  29  i n t o  

o u t l e t   duct  25.  



The  control   of  the  flow  beneath  the  f loor   p l a t e   28,  in  

order   to  maintain   a  s u b s t a n t i a l l y   uniform  v e l o c i t y ,   is  a c h i e v e d  

by  the  p rov i s ion   of  duct  wall  p l a t e s   34.  

The  outgoing  a i r   flow  26  r e s u l t s   in  a  flow  from  the  e n c l o s u r e  

22,  through  the  f loor   p la te   28.  A  l a rge   p r o p o r t i o n ,   f o r  

example  o n e - t h i r d ,   of  th is   flow  en te r s   through  entry  a p e r t u r e s  

35  and  36,  the  remainder  being  drawn  through  the  p e r f o r a t i o n s  

37  in  the  f loor   p la te   28.  The  p e r f o r a t i o n   size  and  s p a c i n g  

is  such  that   the  a i r   en t e r ing   r e s u l t s   in  a  cons t an t   v e l o c i t y  

beneath  the  p la te   28,  as  the  conveying  duct  width  i n c r e a s e s ,  

for  example  from  the  entry  a p e r t u r e   35,  to  the  o u t l e t   ape r tu re   38.  

Should  the  f loo r   area  be  fu l ly   covered  with  abras ive   t h e  

ab ra s ive   will  c o l l e c t   in  the  conveying  duct  29,  in  the  form  o f  

p i l e s   39  (Figure  8)  determined  by  the  angle  of  repose  of  t h e  

m a t e r i a l .   It  is  e s s e n t i a l   t h e r e f o r e ,   t h a t   the  spacing  of  t h e  

p e r f o r a t i o n s   37  be  wide  enough  so  t ha t   the  p i l e s   of  a b r a s i v e  

do  not  r e s t r i c t   the  flow  of  a i r   e x c e s s i v e l y .   This  is  no rma l ly  

achieved  if  not  more  than  50 %  of  the  duct  area  is  r e s t r i c t e d ,  

viewed  in  the  d i r e c t i o n   of  the  a i r   f l o w .  

-   As  p r ev ious ly   s t a t e d ,   i t   has  been  found  tha t   a  wide 

spacing  between  the  p e r f o r a t i o n s   does  not  r e s u l t   in  a  build  up 
of  a b r a s i v e   on  the  f loor   p la te   28.  During  opera t ion   the  movement 

of  the  abras ive   by  r i c h o c h e t   a f t e r   impact ,   and  by  d i s t u r b a n c e  

due  to  the  b l a s t   nozzle  a i r   flow,  causes   i t   to  t ravel   over  t h e  

f l o o r   p la te   and  en te r   the  p e r f o r a t i o n s   very  r ap id ly   a f t e r   d i s c h a r g e  

from  the  nozzle.   However,  improvements  may  be  e f f ec t ed   by 

the  add i t ion   of  an  upper  f loor   p l a t e   (not  shown)  with  l a r g e  

o r i f i c e s ,   in  a  s i m i l a r   manner  to  t ha t   d e s c r i b e d   for  the  sys tem 

in  F igures   1  -  3 .  



As  a  general   r u l e ,   the  end  40  of  the  duct  wall  p l a t e   13 

will  be  so  p o s i t i o n e d   t ha t   the  width  of  the  duct  29  at  the  e n t r y  

a p e r t u r e   35,  is  a p p r o x i m a t e l y   o n e - t h i r d   of  the  width  at  the  o u t l e t  

a p e r t u r e   38.  The  o ther   end  of  the   duct  wall  p l a t e   will  be 

approximate ly   mid-way  between  the  side  suppor t   30  (or  s p l i t t e r  

p l a t e   32),  and  the  s p l i t t e r   p l a t e   33.  For  c l a r i t y ,   the  p a t h s  

taken  by  the  a i r   flow  are  i n d i c a t e d   by  arrows  in  Figures   5  -  8 .  

Provided  tha t   the  en t ry   a p e r t u r e s   35  are  free  of  any 

r e s t r i c t i o n   which  may  occur ,   for  example,  owing  to  a  sudden  l o a d i n g  

of  abras ive   onto  the  f l o o r ,   the  conveying  duct  29  will  be  e v a c u a t e d  

of  all  ab ra s ive   e n t e r i n g   the  p e r f o r a t i o n s .   This  freedom  f rom 

o b s t r u c t i o n   is  ach ieved   by  b a f f l i n g   t h e  e n t r y   a p e r t u r e   by  means 

of  a  v e r t i c a l   surround  42,  p r o t e c t e d   by  a  cover  p la te   43 .  

A  m o d i f i c a t i o n   to  the  f l o o r   p l a t e   8  or  28,  in  any  of  t h e  

systems,   to  reduce  the  amount  of  h o r i z o n t a l   f l a t   sur face   be tween  

the  p e r f o r a t i o n s   12  or  37  is  shown  in  Figure  9.  In  th is   t h e  

p la t e   around  the  p e r f o r a t i o n s   is  s l i g h t l y   dished  to  provide  a 

conical   entry  44.  It  is  then  necessary   for  the  p e r f o r a t i o n s  

to  be  spaced  c l e a r   of  any  suppo r t   or  s p l i t t e r   p l a t e s   b e n e a t h  

t h e  f l o o r   p l a t e   7.  Such  a  m o d i f i c a t i o n   would,  of  c o u r s e ,  
e l i m i n a t e   the  need  for  the  upper  f l o o r   p la te   7 .  

Many  minor  v a r i a t i o n s   may  be  made  wi thout   depa r t ing   from 

the  p r i n c i p l e   of  the  i n v e n t i o n ,   namely  a  recovery  f loor   sys tem 

using  the  e n t i r e   f l o o r   area  as  the  recovery  duct  in  order  t o  

keep  the  overa l l   t h i c k n e s s   to  a  minimum.  For  i n s t a n c e ,   t h e  

p e r f o r a t i o n s   may  be  of  v a r i a b l e   s ize  and  spaced  i r r e g u l a r l y   t o  

provide  a  comple te ly   uniform  a i r   flow  over  the  f loor   area  i n  

the  conveying  duct.   The  p e r f o r a t i o n s   may  also  be  shaped  i n  

cross   s e c t i o n ,   for  example  a  con ica l   entry  s ec t ion   may  be  p r o v i d e d  

to  reduce  the  a i r   ent ry   loss   and  a t t e n u a t e   the  noise  c r e a t e d  

by  the  a i r   en te r ing   the  o r i f i c e s . .   Although  the  o u t l e t   duct  4 



or  25  is  shown  connected  across  the  f loo r   duct  o u t l e t s   and  would,  

t h e r e f o r e ,   increase   in  cross  s e c t i o n a l   area  towards  the  r e c o v e r y  

fan  o r  s i m i l a r   means,  the  f loor   o u t l e t s   may  be  connected  by  means 

of  a  f i s h t a i l   e i t h e r   running  h o r i z o n t a l l y   or  v e r t i c a l l y   i n t o  

a  s ing le   d u c t .  



1.  A  pneumatic  recovery   f loo r   s t r u c t u r e   for  p a r t i c u l a t e  

ma te r i a l   compris ing  an  a p e r t u r e d   f loor   p la te   (7,  8;  28)  spaced  above 

a  b a s e p l a t e   (3;  19;  24),  the  i n t e r v e n i n g   space  between  the  f l o o r  

p l a t e   and  base  p la te   forming  pneumatic  conveying  duct ing  (9;  29) 

over  s u b s t a n t i a l l y   the  e n t i r e   f loor   a r e a .  

2.  A  f l oo r   s t r u c t u r e   as  claimed  in  claim  1  in  which  the  a p e r t u r e s  

(12,  16;  37)  in  the  f l o o r   p l a t e   (7,  8;  28)  are  determined  in  s i z e  

and  number  to  allow  a  c o n t r o l l e d   q u a n t i t y   of  a i r   to  en ter   the  d u c t i n g  

(9;  29)  and  so  spaced  t h a t   should  the  complete  f loor   be  covered  w i t h  

p a r t i c u l a t e   m a t e r i a l ,   the  p i l e s   of  ma te r i a l   wi th in   the  duc t ing   w i l l  

not  unduly  r e s t r i c t   the  flow  of  a i r   through  t h e  d u c t i n g .  

3.  A  f l o o r   s t r u c t u r e   as  claimed  in  claim  1  or  2  in  which  the  b a s e p l a t e  

(3)  is  formed  in  a  s e r i e s   of  s teps  (3,  3a,  3b)  to  i nc rease   the  e f f e c t i v e  

duct  area  in  the  d i r e c t i o n   of  flow  and  thus  mainta in   a  g e n e r a l l y  

c o n s t a n t   a i r   v e l o c i t y   in  the  duct ing  ( 9 ) .  

4.  A  f l o o r   s t r u c t u r e   as  claimed  in  claim  3  in  which  the  s p a c i n g  

between  s teps   d e c r e a s e s   in  the  d i r e c t i o n   of  f l o w .  

5.  A  f l o o r   s t r u c t u r e   as  claimed  in  c la im  1  or  2  in  which  t h e  

b a s e p l a t e   (19)  is  i n c l i n e d   from  the  h o r i z o n t a l   to  i n c r e a s e   the  e f f e c t i v e  

duct  area  in  the  d i r e c t i o n   of  flow  and  thus  mainta in   a  g e n e r a l l y  

c o n s t a n t   a i r   v e l o c i t y   in  the  ducting  ( 9 ) .  

6.  A  f l o o r   s t r u c t u r e   as  claimed  in  claim  5  in  which  the  i n c l i n a t i o n  

of  the  b a s e p l a t e   i n c r e a s e s   in  the  d i r e c t i o n   of  f l o w .  



7.  A  f l o o r   s t r u c t u r e   as  claimed  in  claim  1  or  2  in  which  t h e  

a p e r t u r e d   f loor   p la te   (28)  and  the  b a s e p l a t e   (24)  are  p a r a l l e l ,   w i t h  

s p l i t t e r   p l a t e s   (32,33,   34)  p o s i t i o n e d   to  def ine  at  l e a s t   one  pneumat ic  

conveying  duct  (29)  of  i n c r e a s i n g   area  from  the  i n l e t   (35)  to  t h e  

o u t l e t   ( 3 6 ) .  

8.  A  f loor   s t r u c t u r e   as  claimed  in  any  of  claims  1  to  5  i n  

which  the  spacing  of  the  a p e r t u r e s   (12,  16,  37)  in  the  flow  p l a t e  

(7,  8,  28)  i n c r e a s e s   towards  the  ducting  o u t l e t   end  to  provide  a 

uniform  air   flow  over  the  f loor   area  and  uniform  ra te   of  entry  a l o n g  

the  length   of  the  duct ing  (9;  2 9 ) .  

9.  A  f loor   s t r u c t u r e   as  claimed  in  any  of  claims  1  to  6  in  w h i c h  ,  

the  size  of  the  a p e r t u r e s   (12,  16,  37)  in  the  f l oo r   p la te   (7,  8; 

28)  dec reases   towards  the  ducting  o u t l e t   end  to  provide  a  un i fo rm 

ai r   flow  over  the  f loor   area  and  uniform  rate  of  entry  along  t h e  

length   of  the  duct ing  (9;  2 9 ) .  

10.  A  f loo r   s t r u c t u r e   as  claimed  in  any  of  c la ims  1  to  7  in  which 

the  a p e r t u r e d   f loor   p la te   comprises   more  than  one  p la te   (7,  8),  w i t h  

the  size  of  the  a p e r t u r e s   (12,  16)  in  the  p l a t e s   (7,8)  d e c r e a s i n g  

downwards  to  provide  a  hoppe r - l i ke   ent ry   to  the  duct ing  (9;  2 9 ) .  

11.  A  f loo r   s t r u c t u r e   as  claimed  in  any  of  claims  1  to  7  in  which 

the  a p e r t u r e d   f loor   p l a t e  ( 8 ;   28)  has  a p e r t u r e s   (12;  37)  which  a r e  

dished  o r  s i m i l a r l y   formed  to  provide  a  h o p p e r - l i k e   entry  (44)  t o  

the  duct ing  (9;  2 9 ) .  
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