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©  Improvements  in  or  relating  to  feed  devices. 
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A  feed  device  (1)  for  solid  fuel  domestic  appliances 
comprises  a  hopper  (2)  with  downwardly  inclined  sides  (3) 
defining  a  discharge  slot  (4)  beneath  which  is  located  a  flat 
plate  (6)  in  spaced  relation  thereto.  The  plate  (6)  is  mounted 
on  a  central  pivot  (7)  and  is  movable  thereabout  by  a  suitable 
low  power  low  speed  drive  (5).  A  spreader  device  comprising 
two  series  of  inclined  spaced  apart  metal  strips  (8)  is  located 
below  the  plate  (6).  Fuel  held  within  the  hopper  (2)  flows  out 
onto  the  plate  (6)  and  assumes  a  natural  angle  of  repose 
when  the  plate  (6)  is  horizontal.  Upon  small  angular  move- 
ment  of  the  plate  (6),  fuel  is  caused  to  flow  off  the  plate  (6) 
which  in  use  is  disposed  evenly  over  a  fire  bed  by  the 
spreader  device. 



This  i n v e n t i o n   concerns  improvements  in  or  r e l a t i n g   to  f e e d  

devices   for   use  p a r t i c u l a r l y   a l though  not  e x c l u s i v e l y   in  s o l i d  

fuel   domest ic   c o m b u s t i o n . a p p l i a n c e s .  

One  of  the  needs  e s p e c i a l l y   in  modern  t imes  is  for  a  means  o f  

a u t o m a t i c a l l y   f e ed ing   so l i d   fuel   onto  the  f i r e b e d   of  a  s o l i d   f u e l  

burning   a p p l i a n c e s ,   t he reby   o b v i a t i n g   the  need  for  manual  o p e r a t i o n .  

I t   is  d e s i r a b l e   to  p rov ide   a  system  g iv ing   i n c r e m e n t a l   f e e d . t o  

ma in t a in   the  c o r r e c t   combustion  r a te   and  thus  o u t p u t .  

Various  s u g g e s t i o n s   have  been  made  in  an  endeavour  to  meet  t h i s  

need.  For  example  r o t a r y   valves  or  s l i d i n g   p l a t e s   have  been  p r o p o s e d  

but  these   s u f f e r   from  the  d i s a d v a n t a g e s   of  high  power  c o n s u m p t i o n  

for  the  dr ive   motors  and  they  both  involve   a  s h e a r i n g   or  c r u s h i n g  

a c t i o n   on  the  fue l .   P a r t i c u l a r l y   for  the  domest ic   market,   low  power ,  

low  cost   mechanisms  are  r e q u i r e d .  

One  of  our  e a r l i e r   i nven t i ons   d e s c r i b e d   and  claimed  i n  

GBPA  2  011  065  is  d i r e c t e d   to  the  use  of  a  paddle   wheel  r o t o r   which  

found  s u c c e s s f u l   a p p l i c a t i o n   when  used  for  s i n g l e s   size  coal  as  i t  

did  not  invo lve   shea r ing   of  the  fue l .   However  i t   p rovided  a  

batch  feed  and  a t t empt s   to  modify  th i s   system  to  give  an  i n c r e m e n t a l  

feed  were  u n s u c c e s s f u l .   Also  for  l a r g e r   s ized   fue l ,   f o r  



example  doubles ,   the  d imens ions   of  the  paddle  wheel  would  become  t o o  

g r e a t   to  accommodate  w i t h i n   the  conf ines   of  a  domest ic   a p p l i a n c e .  

An  ob j ec t   of  the  i n v e n t i o n   is  t h e r e f o r e   to  p rov ide   an  improved  

feed  d e v i c e .  

Acco rd ing ly   the  i n v e n t i o n   p rov ides   a  feed  device   i n c l u d i n g   i n  

combina t ion   a  hopper  with  at  l e a s t   two  i n c l i n e d   bounding  wal ls   l e a d i n g  

at  r e l a t i v e l y   lower  ends  t h e r e o f   to  a  d i s cha rge   o u t l e t ,   a  p l a t e  

d i sposed   beneath   the  o u t l e t   at  such  a  d i s t a n c e   t h e r e f r o m   as  to  a l l o w  

in  use  m a t e r i a l   from  the  hopper   to  assume  a  n a t u r a l   angle  of  r e p o s e ,  

and  means  for  moving  the  p l a t e   such  t h a t   in  use  upon  movement  of  t h e  

p l a t e   m a t e r i a l   is  caused  to  d i s c h a r g e   from  the  p l a t e .  

The  p l a t e   is  p r e f e r a b l y   f l a t   or  s u b s t a n t i a l l y   f l a t   and  is  w i d e r  

than  the  d i scha rge   o u t l e t   of  the  h o p p e r .  

The  p l a t e   is  c o n v e n i e n t l y   mounted  on  a  c e n t r a l   p i v o t ,   movement 

about  the  p ivot   in  e i t h e r   d i r e c t i o n   in  use  o c c a s i o n i n g   the  d i s c h a r g e  

of  m a t e r i a l   from  the  p l a t e .  

The  means  for  moving  the  p l a t e   may  a d v a n t a g e o u s l y   be  a  s m a l l  

slow  speed  motor,  c o n v e n i e n t l y   e l e c t r i c a l ,   which  is  coupled  via  a  

crank  a r rangement   to  the  p i v o t   of  the  p l a t e ,   t h e r e b y   in  use  g iv ing   a  

small  angu la r   movement  of  the  p l a t e .   The  degree  of  angu la r   movement 

is  c o n v e n i e n t l y   of  the  o rder   of  2°  to  7 ° .  

A l t e r n a t i v e l y ,   the  means  for  moving  the  p l a t e   comprises   a  

v i b r a t o r   for  t r a n s m i t t i n g   i n t e r m i t t e n t   v i b r a t i o n s   to  the  p l a t e   t h e r e b y  

u p s e t t i n g   in  use  the  n a t u r a l   angle  of  repose  of  m a t e r i a l   r e s t i n g   on 

the  p l a t e .  



The  angu la r   o r i e n t a t i o n   of  the  hopper  wal ls   is  a d v a n t a g e o u s l y  

of  the  order   of  35°  t o   450  to  the  h o r i z o n t a l .  

o p e r a t i o n   of  t h i s   device  w i l l   give  an  i n c r e m e n t a l   feed  of  m a t e r i a l  

from  the  hopper .   However,  in  the  case  of  a  coal  burning  a p p l i a n c e ,   i t  

is  d e s i r a b l e   in  some  cases  to  d i s t r i b u t e   the  fed  m a t e r i a l   evenly  o n t o  

a  f i r e b e d .   This  cannot  be  achieved  by  the  dev ice ,   which  wi l l   d i s c h a r g e  

the  coal  onto  the  f i r e b e d   into  two  p i l e s .   To  avoid  th i s   problem,  where  

n e c e s s a r y ,   the  device  may  also  inc lude   a  s p r e a d e r   device  l o c a t e d   b e l o w  

the  p l a t e .   Conven ien t l y   the  s p r e a d e r   device   comprises   two  s e r i e s   o f  

spaced  apa r t   metal  s t r i p s ,   each  s e r i e s   being  for   l o c a t i o n   ad j acen t   one 

edge  of  the  p l a t e   at  an  angle  of  about  250  to  the  h o r i z o n t a l   such  t h a t  

a  p r o p o r t i o n   of  the  m a t e r i a l   d i s c h a r g e d   from  the  p l a t e   is  d e f l e c t e d  

below  the  p l a t e .  

The  p r e s e n t   i n v e n t i o n   is  p r e f e r a b l y   d i r e c t e d   to  a  feed  device  f o r  

f eed ing   so l id   fuel   to  a  combustion  a p p l i a n c e   and  a  f u r t h e r   aspect   o f  

the  i n v e n t i o n   is  d i r e c t e d   to  a  so l i d   fuel   combust ion  a p p l i a n c e  

i n c o r p o r a t i n g   such  a  feed  d e v i c e .  

By  way  of  example,  one  form  of  feed  device   according   to  t h e  

i n v e n t i o n   is  d e s c r i b e d   below  with  r e f e r e n c e   to  the  accompanying  d r awings  

in  w h i c h : -  

Figure  1  d i a g r a m m a t i c a l l y   i l l u s t r a t e s   the  i n v e n t i o n   in  c r o s s  

s e c t i o n ;   and 

Figure  2  is  a  plan  view  along  the  l ine   A-A  of  Figure  1. 

R e f e r r i n g   to  the  drawings,   a  feed  device  1  comprises  a  hopper  2 

having  at  l e a s t   two  lower  s ides  3  i n c l i n e d   downwards  a  d i scharge   o u t l e t  



in  the  form  of  a  s l o t   4.  The  angle  of  i n c l i n a t i o n   of  the  s ides   3  i s  

in  t h i s   example  400  as  a  p r e f e r e n c e .   I t   has  been  found  by  e x p e r i m e n t  

t h a t   the  width  of  the  s l o t   4  should  be  of  the  order   of  120  mm  in  o r d e r  

to  feed  doubles   s ize   coal  e f f i c i e n t l y ,   t he re   being  no  uppe r   l i m i t .  

A  f l a t   p l a t e   6  is  l o c a t e d   d i r e c t l y   benea th   the  s l o t   4  at  a  

minimum  d i s t a n c e ,   in  t h i s   embodiment  of  95  mm,  and  is  mounted  at  i t s  

cen t re   on  a  p i v o t   7.  The  minimum  width  of  the  p l a t e   6  in  t h i s   example  

is  256  mm.  The  combina t ion   of  these   d imensions   ensures   t h a t   in  u s e  

m a t e r i a l ,   for   example  so l i d   f u e l ,   in  the  hopper  2  flows  out  of  s l o t   4 

and  assumes  a  n a t u r a l   angle  of  r epose   on  the  p l a t e   6  when  in  a  

h o r i z o n t a l   p o s i t i o n   at  which  no  d i s c h a r g e   t h e r e f r o m   o c c u r s . .  

A  low  power  slow  speed  e l e c t r i c   motor  5  i s  p r o v i d e d   and 

is  coupled  to  the  p ivo t   7  to  impar t   a  slow  o s c i l l a t o r y   motion  to  t h e  

p l a t e   6.  An  angu la r   movement  e i t h e r   s ide  of  the  h o r i z o n t a l   n e u t r a l  

p o s i t i o n   of  up  to  70  has  been  found  to  give  a  d i s c h a r g e   of  m a t e r i a l ,  

for  example  f u e l ,   from  the  p l a t e   in  i n c r e m e n t s .   I t   has  also  b e e n  

de te rmined   by  exper iment   t h a t   a  motor  speed  of  less   than  1  rpm  and  an  

angu la r   movement  in  e i t h e r   d i r e c t i o n   of  6°  gives  a  good  r e s u l t .   At  

motor  speeds  of  between  1  rpm  and  5  rpm  and  an  angle  3°,  good  r e s u l t s  

have  a lso  been  o b t a i n e d .  

Mounted  below  the  p l a t e   6  is  a  s p r e a d e r   device  9  compr i s ing   two 

s e r i e s   of  spaced  apar t   metal  s t r i p s   8.  Each  s e r i e s   of  s t r i p s   s l o p e s  

at  an  angle  of  about  200  to  the  h o r i z o n t a l   towards  the  cen t re   of  t h e  

device ,   t h e i r   lower  ends  being  l o c a t e d   a d j a c e n t   one  edge  of  p l a t e   6.  

In  t h i s   i n s t a n c e ,   the  s t r i p s   are  25  mm  wide  and  spaced  40  mm  a p a r t .  



The  d i s t a n c e   between  the  lower  ends  of  the  s e r i e s   of  s t r i p s   i s  

330  mm  and  the  v e r t i c a l   d i s t a n c e   from  the  p l a t e   6,  when  h o r i z o n t a l ,  

to  the  lower  end  of  the  s t r i p s   8  is  92  mm.  As  the  m a t e r i a l  

d i s c h a r g e s   from  the  p l a t e   6  i t   f a l l s   onto  one  of  the  s e r i e s   o f  

s t r i p s - 8 .   A  p r o p o r t i o n   of  the  m a t e r i a l   is  d e f l e c t e d   by  the  s t r i p s  

to  below  the  p l a t e   6,  and  the  r e s t   f a l l s   th rough  to  spaces  be tween  

the  s t r i p s   8,  thus  p roduc ing   an  even  bed  of  m a t e r i a l .  

The  feed  device  of  the  p r e s e n t   i n v e n t i o n   is  p a r t i c u l a r l y  

a p p l i c a b l e   to  a  domest ic   combust ion  app l i ance   in  which  an  i n c r e m e n t a l  

feed  of  s o l i d   fuel   is  r e q u i r e d .   The  i n t e r m i t t e n t   or  c o n t i n u o u s  

a c t u a t i o n   of  the  motor  to  move  the  p l a t e   p rov ides   the  d e s i r e d   f e e d  

c h a r a c t e r i s t i c   at  low  cost   and  a u t o m a t i c a l l y   and  the  sp r eade r   d e v i c e  

p r o v i d e s   an  even  f i r e b e d .   The  d imensions   given  h e r e i n   a r e  

e s p e c i a l l y   s u i t a b l e   for  f eed ing   doubles  s ize  coal ,   but  may  be  

a l t e r e d   accord ing   to  the  m a t e r i a l   to  be  f e d .  



1.  A  feed  device   i nc ludes   in  combina t ion   a  hopper  with  at  l e a s t   two 

i n c l i n e d   bounding  wal ls   l ead ing   at  r e l a t i v e l y   lower  ends  t h e r e o f   to  a  

d i s c h a r g e   o u t l e t ,   c h a r a c t e r i s e d   by  a  p l a t e   (6)  d i sposed   benea th   t h e  

o u t l e t  ( 4 )   at  such  a  d i s t a n c e   t h e r e f r o m   as  to  allow  in  use  m a t e r i a l  

from  the  hopper  (2)  to  assume  a  n a t u r a l   angle  of  r epose ,   and  means  (5)  

for  moving  the  p l a t e   such  tha t   in  use  upon  movement  of  the  p l a t e  

m a t e r i a l   is  caused  to  d i s cha rge   from  the  p l a t e .  

2.  A feed   device   acco rd ing   to  claim  1  c h a r a c t e r i s e d   i n  t h a t   t h e  

p l a t e  ( 6 )   is  f l a t   or  s u b s t a n t i a l l y   f l a t   and  is  wider  than  the  d i s c h a r g e  

o u t l e t   (4)  of  the  h o p p e r .  

3.  A  feed  device  accord ing   to  claim  1  of  2  c h a r a c t e r i s e d   i n  t h a t  

the  p l a t e   (6)  is  mounted  on  a  c e n t r a l   p i v o t   ( 7 ) .  

4.  A  feed  device   acco rd ing   to  any one  of  the  p r eced ing   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  means  for  moving  the  p l a t e   (6)  is  a  low  s p e e d  

power  e l e c t r i c a l   motor  ( 5 ) .  

5.  A  feed  device  accord ing   to  claim  4  as  dependent   on  claim  3 

c h a r a c t e r i s e d   i n  t h a t   the  motor  (5)  is  coupled  to  the  p ivo t   (7)  to  g i v e  

b i - d i r e c t i o n a l   angular   movement  to  the  p l a t e   ( 6 ) .  

6.  A  feed  device  accord ing   to  claim  5  c h a r a c t e r i s e d   i n  t h a t   t h e  

angular   movement  in  e i t h e r   d i r e c t i o n   is  in  the  range  2°  to  70 .  

7.  A  feed  device  accord ing   to  any one  of  the  p r e c e d i n g   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  angular   i n c l i n a t i o n   of  the  wal ls   (3)  is  i n  

the  range  35°  to  4 5 ° .  

8.  A  feed  device   acco rd ing   to  any one  of  the  p reced ing   claims  and 

f u r t h e r   c h a r a c t e r i s e d   by  a  sp r eade r   device   (9)  loca ted   below  the  p l a t e   ( 6 ) .  

9.  A  feed  device  accord ing   to  claim  8,  c h a r a c t e r i s e d   i n  t h a t   t h e  

sp r eade r   dev ice   (9)  comprises   two  s e r i e s   of  spaced  apar t   metal  s t r i p s  



(8),   each  s e r i e s   being  p rovided   for  l o c a t i o n   a d j a c e n t   one  edge  of  t h e  

p l a t e   (6)  at  an  angle  to  the  h o r i z o n t a l   such  tha t   a  p r o p o r t i o n   of  t h e  

m a t e r i a l   d i s c h a r g e d   from  the  p l a t e   (6)  is  d e f l e c t e d   below  the  p l a t e  

( 6 ) .  

10.  A  feed  device  accord ing   to  claim  9  c h a r a c t e r i s e d   in  tha t   t h e  

angle  is  a p p r o x i m a t e l y   2 5 ° .  
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