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(54)  Vertical-shaft  type  kiln  provided  with  means  for  transporting  goods  therethrough. 

A  kiln  comprises  a  vertical  shaft  for  pallets  on  which 
goods  to  be  heat  treated  are  placed  and  means  for lowering 
the  pallets  intermittently  or  continuously  down  the  shaft  from 
a  loading  station  at the top  of the  shaft to  an  unloading  station 
at  its  base.  Air  at  ambient  temperature  or  preheated  air  is 
introduced  in  a  controlled  manner  at the  base  of the  shaft  and 
heating  means  are  provided  in  the  shaft  intermediate  its  ends. 



The  i n v e n t i o n   c o n c e r n s   improvements   in  or  r e l a t i n g   to  k i l n s ,  

p a r t i c u l a r l y   but  not  e x c l u s i v e l y   k i l n s   for  f i r i n g   ce ramic   m a t e r i a l s .  

The  i n v e n t i o n   may  app ly   a l so   to  k i l n s   for  the  hea t   t r e a t m e n t   o f  

meta l   p r o d u c t s   and  p r o d u c t s   of  o t h e r   m a t e r i a l s .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  k i l n  

which  is  t h e r m o d y n a m i c a l l y   more  e f f i c i e n t   than  p r i o r   k i l n s .  

A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d   a  k i l n  

c o m p r i s i n g   a  s u b s t a n t i a l l y   v e r t i c a l   s h a f t ,   t r a n s p o r t   means  f o r  

s u p p o r t i n g   goods  to  be  heat   t r e a t e d   in  the  s h a f t   and  for  m o v i n g  

the  goods  from  the  top  to  the  bottom  of  the  s h a f t ,   means  f o r  

i n t r o d u c i n g   a i r   at  or  near   the  base  of  the  s h a f t   and  h e a t i n g   means  

i n t e r m e d i a t e   the  top  and  base  of  the  s h a f t .  

F u r t h e r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d  

a  method  of  h e a t i n g   goods  c o m p r i s i n g   p l a c i n g   goods  at  the  t o p  

of  the  s u b s t a n t i a l l y   v e r t i c a l   s h a f t ,   l o w e r i n g   the  goods  down  t h e  

s h a f t ,   h e a t i n g   the  s h a f t   i n t e r m e d i a t e   i t s   ends  and  i n t r o d u c i n g  

a i r   at  or  a d j a c e n t   i t s   base  such  t h a t   as  the  goods  are  l o w e r e d  

they   are  p r o g r e s s h e l y   h e a t e d   u n t i l   they  reach   a  maximum  t e m p e r a t u r e  

at  sa id   h e a t i n g   zone  and  are  p r o g r e s s i v e l y   coo led   as  they  p r o g r e s s  

towards   the  base  of  the  s h a f t .  

An  embodiment   of  the  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

by  way  of  example  only  with  r e f e r e n c e   to  the  a ccompany ing   d r a w i n g s  

in  w h i c h : -  

Fig.   1  is  a  h o r i z o n t a l   c r o s s - s e c t i o n   t h r o u g h   a  k i l n ;   a n d  



Fig .   2  is  a  p a r t i a l   v e r t i c a l   c r o s s - s e c t i o n   t aken   on  t h e  

l i n e   I I  -  I I   of  Fig.   1 .  

A  v e r t i c a l   k i l n   c o m p r i s e s   a  f ramework  i n c o r p o r a t i n g   f o u r  

c o r n e r   frame  members  10  which  s u p p o r t   t h e r e b e t w e e n   k i l n   w a l l  

p a n e l s   12  each  having  a  base  p l a t e   14,  a  r e f r a c t o r y   a n d / o r   c e r a m i c  

f i b r e   i n s u l a t i o n   i n t e r m e d i a t e   p o r t i o n   16,  and  an  i n n e r   r e f r a c t o r y  

l a y e r   18.  S u p p o r t s   20,  two  for   each  pane l ,   are  c a n t i l e v e r e d  

out  from  the  base  p l a t e   14  and  p r o j e c t   beyond  the  f r o n t   face  o f  

the  r e f r a c t o r y   l a y e r   18  i n t o   the  s h a f t   22  of  the  k i l n .  

A  mechanism,   not  shown,  is  p r o v i d e d   to  move  the  p a n e l s  

e i t h e r   t r a n s v e r s e l y   of  the   s h a f t   ax i s   or  v e r t i c a l l y .   In  Fig.   1 

the  p a n e l s   are  shown  in  t h e i r   i n n e r m o s t   p o s i t i o n   and  i t   s h o u l d  

be  o b s e r v e d   t h a t   in  t h i s   p o s i t i o n   a  gap  24  is  p r o v i d e d   b e t w e e n  

the  r i g h t   hand  panel   12  and  the  r i g h t   hand  edge  of  a  p a l l e t   o r  

bat  26  s u p p o r t e d   on  the  s u p p o r t s   20.  The  gap  p r o v i d e s   a  p a s s a g e  

for   ga ses   from  the  u n d e r s i d e   of  the  bat  to  the  upper   s ide   on 

which  ware  27  is  s u p p o r t e d .  

On  o p e r a t i o n   of  the  pane l   moving  mechanism  the  pane l s   12 

and  t h e i r   s u p p o r t s   20  are   l owered   down  the  s h a f t   u n t i l   the  b a t  

26  is  s u p p o r t e d   on  the  next   lower   se t   of  s u p p o r t s   20.  The  f i r s t  

se t   of  s u p p o r t s   then  move  t r a n s v e r s e l y   away  from  the  s h a f t   a x i s  

such  t h a t   they  can  be  r a i s e d   to  t h e i r   i n i t i a l   l e v e l   w i t h o u t  

f o u l i n g   the  edges  of  the  ba t .   Once  at  t h i s   i n i t i a l   l e v e l   t h e  

mechanism  moves  them  t r a n s v e r s e l y   inwards   ready  to  r e c e i v e   a n o t h e r  

bat  26  from  the  set   of  s u p p o r t s   a b o v e .  



The  c o r n e r   frame  members  10  of  the  k i l n   have  a  s t e p p e d  

c r o s s - s e c t i o n   and  the  s i d e s   of  the  pane l s   12  have  a  c o r r e s p o n d i n g  

s t e p p e d   c r o s s - s e c t i o n   to  p r o v i d e   a  c o n v e c t i o n   and  r a d i a t i o n   s e a l .  

To  comple te   the  s ea l   the  base  p l a t e   14  is  p r o v i d e d   w i t h  

a  f l a n g e   28  at  each  end  t h e r e o f   the  f l ange   i n c o r p o r a t i n g   a  c h a n n e l  

30  in  which  is  mounted  a  s e a l i n g   s t r i p   32  of  a  hard  smooth  low 

f r i c t i o n   m a t e r i a l   such  as  fused  a l u m i n i a   or  c a r b o n ,   the  s t r i p   32  

being  s p r i n g   loaded  in  such  a  way  t h a t   i t   is  urged  out  of  t h e  

c h a n n e l   i n to   c o n t a c t   with  a  f l a n g e   34  s u p p o r t e d   by  the  f r a m e  

member  10.  I t   w i l l   be  r e a l i s e d   t h a t   the  sea l   s t r i p   32  p r o v i d e s   a 

r e l a t i v e l y   g a s - t i g h t   s ea l   between  the  movable  p a n e l s   12  and  t h e  

f i x e d   frame  member  10 .  

F ig .   2  shows  t h a t   the  pane l s   12  are  so  a r r a n g e d   t h a t   t h e  

gas  p a s s a g e   24  d e f i n e d   by  one  panel   is  a r r a n g e d   o n  t h e   o p p o s i t e  

s ide  of  the  k i l n   from  the  pa s sage   24  d e f i n e d   by  the  c o r r e s p o n d i n g  

panel   of  the  set   of  pane l s   above  or  below  sa id   p a n e l .   With  s u c h  

an  a r r a n g e m e n t   gas  f l owing   upwards  t h r o u g h   the  s h a f t   is  c a u s e d  

to  pass  in  a  r e l a t i v e l y   h o r i z o n t a l   d i r e c t i o n   over   the  ware  27 

on  the  bats   26,  then  upwards  to  t h s u p p e r   s u r f a c e   of  the  next  b a t ,  

a long  t h i s   bat  and  then  upwards  at  the  o p p o s i t e   end  t h e r e o f .  

At  the  base  of  the  s h a f t   22  (not   shown)  means  are  p r o v i d e d  

for  i n t r o d u c i n g   cold  or  p r e - h e a t e d   a i r   i n to   the  k i l n   and  means 

are  p r o v i d e d   a l so   for  s u p p l y i n g   bats   26  s u p p o r t i n g   ware  27  to  t h e  

top  of  the  k i l n .   H e a t i n g   means  which  may  be  e l e c t r i c   e l e m e n t s  

or  gas  or  o i l   bu rne r s   are  p r o v i d e d   i n t e r m e d i a t e   the  base  and  t o p  

of  the  k i l n   and  the  mechanism  for  c a u s i n g   movement  of  the  p a n e l s  

is  so  a r r a n g e d   t ha t   i t   p r o g r e s s e s   the  ba ts   26  s u p p o r t i n g   ware  27 



downwards  t h r o u g h   the  k i l n .  

T h u s ,  i n  o p e r a t i o n ,   cold  a i r   is  i n d u c e d   to  r i s e   up  f r o m  

the  base  of  the  k i l n   in  the  o p p o s i t e   d i r e c t i o n   to  the  movemen t  

of  goods  down  the  k i l n   so  t h a t   the  t e m p e r a t u r e   of  the  a i r   i s  

i n c r e a s e d   as  i t   r i s e s   upwards  c o o l i n g   the  goods.   When  the  r i s i n g  

a i r   r e a c h e s   or  is  nea r   to  the   peak  t e m p e r a t u r e   of  the  k i l n   i t  

is  h e a t e d   by  the  h e a t i n g   means  to  a  t e m p e r a t u r e   above  the  d e s i r e d  

maximum  t e m p e r a t u r e   of  the   goods  and  h e a t e d   gases   then  pass  up  

the  k i l n   g i v i n g   o f f   hea t   to  the  incoming   goods  p a s s i n g   d o w n w a r d s  

so  t h a t   when  the  gases   r each   the  top  of  the  k i l n   the  major   p a r t  

of  the  c o m b u s t i o n   hea t   has  been  t r a n s f e r r e d   to  the  downward  m o v i n g  

goods.   The  t e m p e r a t u r e   of  the  hot  a i r   l e a v i n g   the  k i l n   w i l l  

t y p i c a l l y   be  about   150°  to  2500C  and  of  the  goods  l e a v i n g   t h e  

k i l n   about   150°  to  200°C.  I f   the  peak  t e m p e r a t u r e   is  1200°C  

then  some  80% of  the  hea t   in  the  goods  is  r e c o u p e r o t e d   i n t o   t h e  

sy s t em.   S i m i l a r l y   some  80%  of  the  heat   in  the  gases   at  p e a k  

t e m p e r a t u r e   is  r e c o u p e r a t e d .   Of  c o u r s e   i t   is  p o s s i b l e   to  p r e - h e a t  

goods  a n d / o r   the  a i r   b e f o r e   they  are  r e i n t r o d u c e d   i n t o   the  k i l n .  

Means,  for  example   an  o r i f i c e ,   at  the  top  a n d / o r   base  o f  

the  k i l n   may  be  p r o v i d e d   to  c o n t r o l   the  flow  of  a i r   t h e r e t h r o u g h ,  

the  o r i f i c e   may  be  a d j u s t a b l e   and  may  be  a u t o m a t i c a l l y   c o n t r o l l e d .  

I t   w i l l   be  r e a l i s e d   t h a t   the  mechanism  for   c o n t r o l l i n g   t h e  

movement  of  the  p a n e l s   w i l l   cause  i n t e r m i t t e n t   movement  of  t h e  

pane l s   but  i t   can  be  so  r e g u l a t e d   t h a t   i t   c auses   c o n t i n u o u s   movement  

t h e r e o f   downwards  t h r o u g h   the  k i l n .  

In  the  embodiment   d e s c r i b e d   above  only   one  p o i n t   of  c o l d  

a i r   a d m i s s i o n   and  one  p o i n t   of  hea t   i n t r o d u c t i o n   is  d e s c r i b e d   b u t  

cold  a i r   or  hea t   can  be  added  in  any  zone  of  the  k i l n   to  vary   t h e  



shape  of  the  f i r i n g   cyc l e   of  the  goods  p a s s i n g   t h e r e t h r o u g h .  

S i m i l a r l y   hot  gases   may  be  removed  at  any  p o i n t .   The  t e m p e r a t u r e  

of  the  peak  zone  or  zones  may  be  c o n t r o l l e d   u s ing   c o n v e n t i o n a l  

c o n t r o l l i n g   t e c h n i q u e s   to  r e g u l a t e   the  flow  of  fue l   to  t h e  

b u r n e r s   or  e l e c t r i c i t y   to  the  h e a t i n g   e l e m e n t s .   T h e r m o d y n a m i c  

a n a l y s i s   shows  t h a t   l e s s   than  the  s t o i c h o i m e t r i c   q u a n t i t y   of  g a s e s  

is  r e q u i r e d   so  t h a t   the  a t m o s p h e r e   is  n o r m a l l y   o x i d i z i n g .   A 

small   q u a n t i t y   of  cold  a i r   may  be  r e q u i r e d   to  be  a d m i t t e d   a t  

the  b u r n e r s   a long  with  fuel   to  improve  the  q u a l i t y   of  c o m b u s t i o n  

or  to  p r e v e n t   " c r a c k i n g "   of  the  fuel   and  s u b s e q u e n t   carbon  b u i l d  

up  on  the  b u r n e r s   but  t h i s   a i r   is  not  r e q u i r e d   for  t h e r m o d y n a m i c  

r e a s o n s .   I f   a  r e d u c i n g   a t m o s p h e r e   is  r e q u i r e d   i n s i d e   the  k i l n  

i t   can  be  o b t a i n e d   e c o n o m i c a l l y   by  i n t r o d u c i n g   some  of  the  g a s e s  

l e a v i n g   the  k i ln   back  i n t o   the  base  of  the  k i l n   as  c o o l i n g   g a s .  

so  t h a t   when  i t   s u p p o r t s   combus t ion   in  the  f i r i n g   zone  a  r e d u c i n g  

a t m o s p h e r e   is  p r o d u c e d .  

A  normal  type  of  h e a t i n g   and  c o o l i n g   cyc le   is  o b t a i n e d  

when  the  t he rma l   c o n t e n t   of  the  r i s i n g   a i r   is  s i m i l a r   to  t h e  

t h e r m a l   mass  per  un i t   time  of  the  ba ts   or  p a l l e t s   and  l o a d s .  

An  e x c e s s i v e   flow  of  a i r   m o d i f i e s   the  h e a t i n g   curve  to  g i v e  

q u i c k e r   e a r l i e r   h e a t i n g   and  s lower   h e a t i n g   as  the  peak  t e m p e r a t u r e  

is  a p p r o a c h e d ;   c o o l i n g   is  s i m i l a r l y   m o d i f i e d   to  give  f a s t   e a r l y  

c o o l i n g   and  s lower   c o o l i n g   towards   the  bottom  of  the  k i l n .   An 

i n s u f f i c i e n t   flow  of  a i r   g ives   the  o p p o s i t e   e f f e c t .  

The  k i l n   may  be  loaded  at  the  top  manua l l y   and  u n l o a d e d  

manua l ly   at  the  bottom  but  t h i s   is  e x p e n s i v e   in  l a b o u r   as  w e l l  

as  being  heavy  and  awkward  work  and  the  m e c h a n i c a l   h a n d l i n g  



means  for   l o a d i n g   and  u n l o a d i n g   may  be  p r o v i d e d ,   the  means  i n c l u d i n g ,  

for  example ,   a  v e r t i c a l   s t o r a g e   magaz ine   (no t   s h o w n ) .  

The  b a t s   or  p a l l e t s   for  s u p p o r t i n g   the  ware  may  be  of  c o n v e n -  

t i o n a l   r e f r a c t o r y   form  being  made  in  one  p i ece   and  the  t h e r m a l  

d i f f u s i v i t y   of  the  bat  is  s u i t a b l e   for  c y c l e s   in  the  o r d e r   o f  

4  to  12  hours   t h r o u g h   the  k i l n   with  a  t e m p e r a t u r e   d i f f e r e n c e  

between  the  a d j a c e n t   zones  of  a p p r o x i m a t e l y   150 C.  K i l n s   w i t h  

very  slow  c y c l e s   or  k i l n s   with  l a r g e   t e m p e r a t u r e   d i f f e r e n c e s  

between  a d j a c e n t   zones  may  b e n e f i t   by  the  use  of  c o m p o s i t e   b a t s  

c o n t a i n i n g   one  or  more  l a y e r   of  high  t e m p e r a t u r e   i n s u l a t i o n   s u c h  

as  ce ramic   f i b r e   t o g e t h e r   with  l a y e r s   of  r e f r a c t o r y   bat  m a t e r i a l  

to  cut  down  i n t e r z o n e   heat   t r a n s f e r   by  c o n d u c t i o n   t h r o u g h   the  b a t s  

and  to  r educe   t h e r m a l   s t r e s s e s   in  the  b a t s .  

V a r i o u s   m o d i f i c a t i o n s   can  be  made  w i t h o u t   d e p a r t i n g  f r o m  

the  scope  of  the  i n v e n t i o n .   For  example  a  k i l n   may  c o n t a i n   two  

or  more  s t a c k s   of  ba ts   b u i l t   in  one  s h a f t   or  i t   may  i n c l u d e   more  

than  one  s h a f t   each  i n c l u d i n g   one  or  more  s t a c k s .  

The  means  for   t r a n s p o r t i n g   the  p a l l e t s   or  ba ts   down  t h e  

k i l n   may  be  m o d i f i e d ,   for   example  in  a  low  t o t a l   h e i g h t   k i l n  

or  a  k i l n   with  a  l i g h t   load  or  working   at  low  t e m p e r a t u r e s   w h e r e  

the  ba ts   r e t a i n   most  of  t h e i r   s t r e n g t h   at  peak  t e m p e r a t u r e   t h e  

ba t s   may  be  s u p p o r t e d   d i r e c t l y   on  each  o t h e r   by  c o n v e n t i o n a l  

props  or  pos t s   so  t h a t   a l l   the  we igh t   is  t r a n s m i t t e d   d o w n w a r d s  

to  the  bottom  bat .   To  t r a n s p o r t   the  s t a ck   of  hats   t h r o u g h   t h e  

k i l n   a  s imple   l o w e r i n g   mechanism  e n g a g e a b l e   with  the  bat  n e x t  

to  the  bottom  bat  is  p r o v i d e d .   On  o p e r a t i o n   t h i s   engages   t h e  

bat  next  from  bottom  and  l i f t s   the  s tock   of  bats   away  from  t h e  



b o t t o m   b a t   such   t h a t   i t   can  be  r e m o v e d ,   the   m e c h a n i s m   t h e n  

l o w e r i n g   the   r e m a i n d e r   of  t he   s t a c k   and  r e t r e a t i n g   s u c h   t h a t  

i t   may  be  moved  f o r   s u b s e q u e n t   o p e r a t i o n   on  the   new  n e x t  

f rom  b o t t o m   b a t .   A  f r e s h   ba t   may  t h e n   be  p l a c e d   on  t he   t o p  

of  t he   s t a c k .  

In  a  f u r t h e r   m o d i f i c a t i o n   o p e r a t i n g   on  a  p r i n c i p l e  

s i m i l a r   to  the   p r i n c i p l e   d e s c r i b e d   above   w i t h   r e f e r e n c e   t o  

F i g s .   1  and  2  t he   s u p p o r t s   20  may  be  r e t r a c t a b l e   m e m b e r s  

p r o j e c t i n g   t h r o u g h   a p e r t u r e s   in  t he   i n s u l a t i n g   p a n e l s .   I n  

t h i s   m o d i f i c a t i o n   s u p p o r t s   a r e   p r o v i d e d   in  one  p a i r   o f  

o p p o s e d   w a l l s   o n l y   and  a r e   a r r a n g e d   in  each   w a l l   in  g r o u p s  

of  f o u r .   The  p a n e l   s e c t i o n s   s u p p o r t i n g   the   i n n e r   two  s u p p o r t s  

of  t he   f o u r   a re   v e r t i c a l l y   m o v e a b l e .  

In  o p e r a t i o n   the   i n n e r   s u p p o r t s   and  the   p a n e l   s e c t i o n  

on  w h i c h   t hey   a re   m o u n t e d   a r e   r a i s e d   s l i g h t l y   to  l i f t   t h e  

bat   t h e r e o n   c l e a r   of  t he   o u t e r   s u p p o r t s   and  the   o u t e r  

s u p p o r t s   a re   t h e n   r e t r a c t e d   s u c h   t h a t   the   ba t   r e s t i n g   o n  

the   i n n e r   s u p p o r t s   can  be  l o w e r e d   on  d o w n w a r d s   m o v e m e n t  

of  t he   i n n e r   s u p p o r t s   and  the   p a n e l   s e c t i o n   on  wh ich   t h e y  

a re   m o u n t e d .   A f t e r   the   ba t   has  been   l o w e r e d   be low  t h e  

l e v e l   of  t he   o u t e r   s u p p o r t s   t he   o u t e r   s u p p o r t s   a re   a d v a n c e d  

such   t h a t   c o n t i n u e d   l o w e r i n g   r e s u l t s   in  t he   ba t   b e i n g   p l a c e d  

on  the   a d v a n c e d   o u t e r   s u p p o r t s   at  t he   n e x t   l o w e r   l e v e l .   A f t e r  

a  s m a l l   f u r t h e r   d o w n w a r d s   m o v e m e n t   of  the   i n n e r   s u p p o r t s  

t h e y   a r e   r e t r a c t e d   and  t h e r e a f t e r   r a i s e d   to  t h e i r   s t a r t i n g  

l e v e l .  



1.  A  k i l n   c h a r a c t e r i s e d   in  t h a t   i t   c o m p r i s e s   a  s u b s t a n t i a l l y  

v e r t i c a l   s h a f t   ( 2 2 ) ,   t r a n s p o r t   means   ( 2 0 , 2 6 )   f o r   s u p p o r t i n g  

goods   (27)   to  be  h e a t   t r e a t e d   in  t he   s h a f t   and  f o r   m o v i n g  

t he   g o o d s   f rom  t h e   top   to  t he   b o t t o m   of  t he   s h a f t ,   m e a n s  

f o r   i n t r o d u c i n g   a i r   a t   or  n e a r   t he   b a s e   of  t he   s h a f t   a n d  

h e a t i n g   means   i n t e r m e d i a t e   t h e   top   and  b a s e   of  t h e   s h a f t .  

2.  A  k i l n   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i s e d   in  t h a t  

the   t r a n s p o r t   means   i n c l u d e   s u p p o r t s   (20)   and  p a l l e t s   o r  

b a t s   or  c o n t a i n e r s   (26)   a d a p t e d   to  be  r e m o v a b l y   m o u n t e d  

on  s a i d   s u p p o r t s ,   t he   s u p p o r t s   and  p a l l e t s   b e i n g   s o  

a r r a n g e d   t h a t   g a s e s   r i s i n g   t h r o u g h   t he   k i l n   a re   d i r e c t e d  

to  p a s s   s u b s t a n t i a l l y   h o r i z o n t a l l y   o v e r   t he   goods   t h e r e o n .  

3.  A  k i l n   as  c l a i m e d   in  c l a i m   2,  c h a r a c t e r i s e d   in  t h a t  

c h a n n e l s   ( ?4 )   a r e   p r o v i d e d   in  t h e   s h a f t   w a l l s   at   t h e  

o p p o s i t e   s i d e s   of  a l t e r n a t e   p a l l e t s   ( 2 6 ) .  

4.  A  k i l n   as  c l a i m e d   in  any  one  of  t he   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   in  t h a t   i t   i n c l u d e s   means   f o r   a d m i t t i n g   a i r  

to  t he   c o l u m n ,   means   f o r   r e m o v i n g   h e a t e d   g a s e s , a n d   h e a t i n g  

z o n e s   a l l   at   v e r t i c a l l y   s p a c e d   l o c a t i o n s .  

5.  A  k i l n   as  c l a i m e d   in  any  one  of  t he   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   in  t h a t   t h e   t r a n s p o r t   means   i n c l u d e   a  

p l u r a l i t y   of  f i r s t   and  s e c o n d   s e t s   of  s u p p o r t s   a r r a n g e d  

on  one  p a i r   of  o p p o s e d   w a l l s   of  t h e   s h a f t   the   s u p p o r t s  

of  e a c h   s e t   b e i n g   a r r a n g e d   at  t he   same  l e v e l   and  a l l   t h e  

s u p p o r t s   b e i n g   m o v a b l e   t r a n s v e r s e l y   of  t he   s h a f t   t h e  

s e c o n d   s e t   b e i n g   m o v a b l e   l o n g i t u d i n a l l y   of  the   s h a f t   a l s o  

s u c h   t h a t   a  f i r s t   s e t   s u p p o r t i n g   a  p a l l e t   may  be  r e t r a c t e d  

w h e r e b y   t h e   p a l l e t   i s   s u p p o r t e d   on  a  s e c o n d  



s e t   w h i c h   t h e n   l o w e r s   t he   p a l l e t   o n t o   a  now  a d v a n c e d  

f i r s t   s e t   at   a  l o w e r   l e v e l   and  t h i s   a f t e r   r e t r a c t i n g  

p r i o r   to  b e i n g   r a i s e d   a g a i n   to  t h e i r   s t a r t i n g   l e v e l  

a t   w h i c h   t i m e   t h e y   a r e   a d v a n c e d   b e n e a t h   a  f u r t h e r   p a l l e t .  

6.  A  k i l n   as  c l a i m e d   in  any  one  of  t h e   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   in  t h a t   means   a re   p r o v i d e d   f o r   c o n t r o l l i n g  

t h e   f l o w   of  gas  t h r o u g h   t h e   k i l n .  

7.  A  m e t h o d   of  h e a t i n g   goods   c h a r a c t e r i s e d   in  t h a t   i t  

c o m p r i s e s   p l a c i n g   g o o d s   at   t he   top   of  t h e   s u b s t a n t i a l l y  

v e r t i c a l   s h a f t ,   l o w e r i n g   the   goods   down  t h e   s h a f t ,  h e a t i n g  

t h e   s h a f t   i n t e r m e d i a t e   i t s   ends   and  i n t r o d u c i n g   a i r   a t   o r  

a d j a c e n t   i t s   b a s e   s u c h   t h a t   as  t he   g o o d s   a r e   l o w e r e d   t h e y  

a r e   p r o g r e s s i v e l y   h e a t e d   u n t i l   t h e y   r e a c h   a  max imum 

t e m p e r a t u r e   a t   s a i d   h e a t i n g  z o n e   and  a r e   p r o g r e s s i v e l y  

c o o l e d   as  t h e y   p r o g r e s s   t o w a r d s   t h e   b a s e   of  t he   s h a f t .  

8.  A  m e t h o d   as  c l a i m e d   in  c l a i m   7 ,  . c h a r a c t e r i s e d   in  t h a t  

t h e   gas  i s   c a u s e d   to  f l o w   in  a  s i n u o u s   m a n n e r   up  the   s h a f t  

s u c h   t h a t   i t   p a s s e s   o v e r   t he   goods   in  a  d i r e c t i o n   s u b s t a n t i a l l y  

t r a n s v e r s e   to  t he   s h a f t   a x i s .  

9.  A  m e t h o d   as  c l a i m e d  i n   any  one  of  c l a i m s   7  o r   8  ,   i n  

. w h i c h   t h e   g o o d s   a r e   s u p p o r t e d   on  p a l l e t s ,   b a t s   or  c o n t a i n e r s  

w h i c h   a r e   l o w e r e d   i n t e r m i t t e n t l y   down  t h e   s h a f t .  
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