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@  Apparatus  for  drying  manure  and  similar  residual  products. 

Apparatus  for  drying  manure  or  similar  residual  pro- 
ducts,  which  apparatus  includes  a  drying  chamber  (5)  and 
a  heating  chamber  (3)  therebelow,  an  agitator  (7)  having 
an  agitator  arm  for  being  in  contact  with  the  bottom  wall 
(6)  of  the  drying  chamber.  For  purpose  of  assuring  the 
application  of  the  agitator  arm  (9)  against  the  bottom  wall 
(6)  a  bias  means  (30)  is  pvorided  and/or  the  bottom  wall 
(6)  is  supported  freely  at  its  peripheral  portion. 

A  condensation  device  (20)  is  provided  for  the  con- 
densation  of  vapours  obtained  in  the  drying  process.  An 
expel  fan  (22,  23)  expels  said  vapours  to  the  condensation 
device  from  which  condensation  water  and  residual  gas 
are  suppled  to  a  collecting  vessel  (26).  From  said  collec- 
ting  vessel  (26)  a  conduit  (27)  extends  to  the  heat  cham- 
ber,  the  heating  device  of  which  is  a  burner  (4)  for  fossile 
combustibles.  Said  residual  gas  is  combusted  in  the  hea- 
ting  chamber. 



The  p r e s e n t   i nven t ion   r e l a t e s   to  an  appara tus   for  drying  manure 

and  s i m i l a r   r e s idua l   p roduc ts   which  appa ra tus   inc ludes   a  hea t ing   cham- 

ber  with  an  a s s o c i a t e d   hea t ing   device  for  the  hea t ing   of  manure  in  a 

drying  chamber  placed  t h e r e o v e r   and  s e p a r a t e d   from  the  hea t ing   cham- 

ber  by  i t s   bottom  wal l ,   and  an  a g i t a t o r   d i sposed   in  the  drying  cham- 

ber  and  having  at  l e a s t   one  a g i t a t o r   arm. 

In  drying  appa ra tu s   of  th i s   kind  which  are  used  for  the  d r y -  

ing  of  e .g .   manure  from  p o u l t r y ,   as  fowls,   for  reducing  the  smell  o f  

the  manure  and  for  making  the  manure  e a s i e r   to  handle ,   the  arm  of  t h e  

a g i t a t o r   is  to  move  in  con t ac t   with  the  upper  su r face   of  the  bo t tom 

wall  of  the  drying  chamber  for  p r e v e n t i n g   manure  to  be  baked  to  t h e  

bottom  w a l l .  

When  o p e r a t i n g   the  drying  appa ra tus   the  bottom  wall  will  be 

heated  and  expands.   Since  the  bottom  wall  is  f ixed  to  the  side  w a l l s  

of  the  drying  a p p a r a t u s ,   the  bottom  wall  be  buckled  and  so  the  a g i t a t o r  

which  is  r e l a t i v e l y   r i g id   cannot ,   when  being  moved,  be  app l i ed   a g a i n s t  

the  e n t i r e   su r f ace   of  the  bottom  wal l .   Thus,  in  the  p r i o r   a r t   d r y i n g  

appa ra tu s   manure  will  be  baked  to  some  p o r t i o n s   of  the  bottom  wall  and 

so  heat  t r a n s f e r   from  the  heat  chamber  therebe low  to  the  drying  chamber 

will  be  reduced.   The  baked  manure  will  press  the  a g i t a t o r   arm  upwards ,  

and  a f t e r   a  shor t   while  a  cake  of  baked  manure  is  formed  over  the  e n t i r e  

bottom  of  the  drying  chamber .  

Since  baked  manure  in  one  phase  of  the  drying  process   has  a  ve ry  

s t i c k y   nature   the  a g i t a t o r   arm  will  be  sub j ec t ed   to  high  s t r e s s   which 

can  r e s u l t   in  undue  de fo rma t ions   and  rup tu re   of  the  a g i t a t o r   arm  a t  

i t s   f i x i n g   poin t   to  the  a g i t a t o r   arm. 



Another  problem  in  p r io r   a r t   drying  a p p a r a t u s e s   is  the  vapou r s  
which  during  the  heat  t r e a t m e n t   evapora te   from  the  manure .These  vapou r s  

are  brought   to  a  condensa t ion   device  where  the  major  par t   is  condensed  

and  the  r e s idua l   par t   is  d e l i v e r e d   to  the  ambient  a tmosphere .   Al though  

the  amount  is  smal l ,   the  r e s idua l   vapour  par t   d e l i v e r e d   to  the  a m b i e n t  

a tmosphere   will  cause  an  embarassing  smell  in  the  v i c i n i t y   and  i n  t h e  

s u r r o u n d i n g s   of  the  drying  a p p a r a t u s .   In  p r io r   a r t   drying  a p p a r a t u s  

said  vapours  also  escape  from  the  drying  chamber  through  bushings  f o r  

the  a g i t a t o r   sha f t   and  through  the  supply  opening,   thereby  a g g r a v a t i n g  

the  problem  of  the  s m e l l .  

The  purpose  of  the  i nven t ion   is  to  obta in   a  drying  appara tus   o f  

tha t   kind  mentioned  by  way  of  i n t r o d u c t i o n ,   which  appa ra tus   e l i m i n a t e s  

the  above  mentioned  d r awbacks .  

Thus,  the  drying  appara tus   according   to  the  i nven t ion   e l i m i n a t e s  

almost   e n t i r e l y   the  problem  of  the  smell .   Moreover,  in  the  o p e r a t i o n   o f  

the  drying  appa ra tus   a  s a t i s f a c t o r y   con tac t   is  ob ta ined   for  the  a g i t a t o r  

arm  a g a i n s t   the  bottom  wall  of  the  drying  chamber .  

Said  purpose  is  achieved  by  means  of  an  appara tus   for  d r y i n g  

manure  and  l ike   r e s idua l   p roducts  - in   which  appara tus   the  a g i t a t o r   arm 

is  biased  a g a i n s t   said  bottom  wall  to  provide  for  con t ac t   a g a i n s t   s a i d  

bottom  wall  during  the  o p e r a t i o n   of  the  drying  appara tus   and/or   t h a t  

said  bottom  wall  i s  s u p p o r t e d   f r e e l y   at  i t s   p e r i p h e r a l   po r t ion   for  e l i -  

mina t ing   buckl ing  of  the  bottom  wall  when  s u b j e c t e d   to  heat  during  t h e  

o p e r a t i o n   of  the  drying  a p p a r a t u s .   For  e l i m i n a t i n g   t he  p rob l em  of  smel l  

the  appa ra tu s   has  a  condensa t ion   device  connected  to  the  drying  chamber  

for  r e c e i v i n g   and  condensa t ing   vapours  evapora ted   from  the  manure  in  t h e  

drying  p r o c e s s ,   a  c o l l e c t i n g   vessel  connected  to  the  o u t l e t   of  the  con-  

d e n s a t i o n   dev ice ,   as  well  as  an  expel  fan  for  e x p e l l i n g   said  vapours  t o  

the  c o n d e n s a t i o n   device .   The  hea t ing   device  is  a  burner  for  f o s s i l e   com- 

b u s t i b l e s   and  r e s t   gas  ob ta ined   from  the  condensa t ion   device  is  s u p p l i e d  

to  the  hea t ing   chamber  for  combustion  t h e r e i n .  

The  inven t ion   is  d e sc r i bed   in  de t a i l   below  with  r e f e r e n c e   to  t h e  

accompanying  d r a w i n g s .  

Fig.  1  is  a  f ragmentary   s ec t ion   view  through  an  appara tus   a c c o r d -  

ing  to  the  i n v e n t i o n   for  d ry ing  manure ,   taken  along  l ines   I-I  in  Fig.  3.  

Fig.  2  is  a  top  view  of  the  a g i t a t o r   arm  of  the  drying  a p p a r a t u s .  

Fig.  3  is  a  cross  s ec t ion   view  of  the  drying  appara tus   in  Fig.  1 ,  

taken  along  l i nes   I I I - I I I   in  Fig.  1. 



In  the  fo l lowing   d e s c r i p t i o n   the  drying  appara tus   a c c o r d i n g  

to  the  i nven t ion   by  way  of  n o n - l i m i t i n g   example  is  u s e d ' f o r   d r y i n g  

fowl  manure.  However,  the  drying  appa ra tu s   can  be  used  for  all  k i n d s  

of  s i m i l a r   r e s idua l   p r o d u c t s ,   i n c l u d i n g   d ige s t ed   sludge  from  sewage  t r e a t -  

ment  p l a n t s .  

Fig.  1  shows  a  p r io r   a r t   appara tus   for  drying  manure,  which  appa -  

. r a tus   is  provided  with  means  accord ing   to  the  i n v e n t i o n .   The  d r y i n g  

a p p a r a t u s ,   r e f e r e n c e d   1,  is  made  of  s tee l   and  s tands  on  a  founda t ion   2. 

The  drying  appa ra tu s   has  bottom  heat  chamber  3  which  communicates  w i t h  

a  hea t ing   device   4,  e .g .   an  oil  burner .   Above the  heat  chamber  a  d r y i n g  

chamber  5  is  provided  s e p a r a t e d   from  the  hea t  chamber   by  means  of  i t s  

bottom  wall  6  having  a  p la in   upper  s u r f a c e .   An  a g i t a t o r   7  is  p r o v i d e d  

w i t h   a  sha f t   8  c e n t r a l l y   l oca ted   in  drying  chamber  5  which  has  a  p r e -  
f e r r e d   c i r c u l a r   cross  s ec t ion   shape.  A g i t a t o r   7  at  the  lower  po r t ion   o f  

s h a f t   8,  which  is  loca ted   a d j a c e n t   to  the  bottom  wall  6,  has  a  r i g i d  

a g i t a t o r   arm  9  a t t a c h e d   t h e r e t o   which  arm  along  i t s   ex t ens ion   c o n t a c t s  

the  upper  s u r f a c e   of  the  bottom  wall  6.  A  motor  11  connected  to  s h a f t   8 

is  suppor ted   on.a  frame  on  the  top  of  the  a p p a r a t u s .   The  motor  is  a r r a n -  

ged  for  r o t a t i n g   sha f t   8  and  the  a g i t a t o r   arm  9  which  will   s t i r   up  manu- 

re  from  the  bottom  wall  and  p reven t   manure  from  baking  to  said  s u r f a c e .  

Manure  to  be  dr ied   is  supp l i ed   to  the  drying  chamber  through  a  s u p p l y  

opening  c losed   by  means  of  a  door  10.  Shaf t   8  has  a  not  shown  guide  on 

the  bottom  wall  6 .  

A  condensa t i on   device  20  for  t r e a t m e n t   of  vapours ,   i nc lud ing   c e r -  

t a in   gases ,   evapora ted   from  the  manure  under  the  drying  process   is  shown 

on  the  appa ra tus   top  po r t ion   for  reducing  the  p r o b l e m s  o f   bad  smell  which  

u s u a l l y   e x i s t s   in  drying  manure .  

In  p r io r   a r t   drying  appa ra tus   the  h o r i z o n t a l   bottom  wall  6  is  f i x e d -  

ly  connected   to  the  s ide  walls  of  the  drying  a p p a r a t u s .   In  o p e r a t i n g   t h e  

drying  appa ra tus   bottom  wall  6  will  expand  in  rad ia l   d i r e c t i o n ,   t h e r e b y  

being  buckled,   showing  e l eva t ed   and  lowered  p o r t i o n s .   Owing  to  th i s   a g i -  

t a t o r   arm  9,  when  being  r o t a t e d ,   will  not  be  able  to  c o n t a c t   the  e n t i r e  

su r face   of  the  bottom  wal l ,   and  the  lower  p o r t i o n s   of  the  bottom  wal l  

will  not  be  reached  by  the  a g i t a t o r   arm. 

For  the  d i scha rge   of  dr ied   manure  from  the  drying  chamber  a  d i s -  

charge  box  50  is  p rov ided .   The  d i s c h a r g e   box  is  s e p a r a t e d   from  the  h e a t  

chamber  by  means  of  v e r t i c a l   walls  and  has  a  door  51  in  bottom  wall  6 

to  be  maneuvred  from  ou t s ide   the  drying  a p p a r a t u s .   A  p r io r   a r t   d i s -  



charge  box  (not  shown)  has  a  h o r i z o n t a l   bottom  at  the  level  of  t h e  

heat  chamber  bottom  and  an  opening  in  the  side  wall  of  the  drying  appa -  
r a t u s ,   from  which  opening  dried  manure  can  be  d i s cha rged   on  a  c o n v e y o r .  

Moreover,  the  drying  appa ra tus   has  a  not  shown  d i s cha rge   d e v i c e  

for  combustion  gases  and  may  be  provided  with  a  not  shown  c i r c u l a t i o n  

means  for  combustion  gases  for  o b t a i n i n g   a  uniform  t empera tu re   in  t h e  

heat  chamber .  

According  to  the  i nven t ion   two  f e a t u r e s   are  proposed  which  can 

be  used  s e p a r a t e l y   or  t o g e t h e r   for  e l i m i n a t i n g   the  problem  of  manure 

being  baked  to  the  bottom  wall  of  the  drying  chamber .  

In  accordance   with  one  of  these  f e a t u r e s   bottom  wall  6  at  i t s  

p e r i p h e r a l   por t ion   is  suppor ted  f r e e l y   at  the  side  wal ls   of  the  d r y i n g  

a p p a r a t u s ,   said  suppor t   c o n s i s t i n g   of  cont inuous   or  d iv ided  f lange   means ,  

p r e f e r a b l y   a  con t inuous   rim  12,  p r o t r u d i n g   from  the  s ide  wa l l s .   The  b o t -  

tom  wall  6  has  a  d iameter   which  is  s l i g h t l y   less   than  the  d iameter   o f  

the  drying  chamber  at  i ts   bottom  when  the  heat  chamber  is  heated  to  i t s  

o p e r a t i n g   t empera tu re   which  is  app rox ima te ly   200°C.  Thus,  when  the  d r y -  

ing  appa ra tu s   is  not  in  o p e r a t i o n ,   viz.  is  not  hea ted ,   there   is  a  c l e a r -  

ance  or  spacing  between  the  p e r i p h e r a l   c i r c u m f e r e n t i a l   edge  of  the  bot tom 

wall  and  the  side  wall  of  the  drying  chamber,  which  c l e a r a n c e   p e r m i t s  

the  bottom  wall  to  expand  f r e e l y ,   when  s u b j e c t e d   to  heat .   This  e x p a n s i o n  

in  r ad ia l   d i r e c t i o n   is  not  p revented   by  the  s ide  walls   of  the  drying  a p p a -  
r a tus   and  so  the  bottom  wall  will   not  be  sub j ec t ed   to  any  buck l ing .   Thus ,  

a g i t a t o r   arm  9  will  con t ac t   the  u p p e r  s u r f a c e   of  the  bottom  wall  when 

sha f t   8  is  r o t a t e d .   For  purpose  of  r e i n f o r c e m e n t   r ad ia l   r ibs   14  are  p r o -  
vided  on  the  bottom  s ide   of  bottom  wall  6,  said  r ibs   compr is ing   f l a t  

iron  bars ,   each  being  spot  welded  at  one  of  t h e i r   narrow  s ides   to  t h e  

bottom  wal l .   Ribs  14  are  uni formly  spaced  around  the  bottom  wal l .   In  F i g .  

3  th ree   r ibs   14  are  shown  in  dashed  l i n e s .  

For  secur ing   the  p o s i t i o n i n g   of  bottom  wall  6  such  t ha t   the  door  

51  made  t h e r e i n   to  the  d i s cha rge   box  50  will  be  in  c o r r e c t   p o s i t i o n   o v e r  

the  d i s cha rge   box  shor t   r ad ia l   notches  13  are  made  in  the  bottom  wa l l  

around  i t s   c i r c u m f e r e n c e .   The  notches  13  coopera te   with  v e r t i c a l   s h o u l d e r s  

14  on  the  upper  side  of  the  rim  12.  Said  shou lde r s   p r e f e r a b l y   have  the  J  

same  he ight   as  the  t h i c k n e s s   of  the  bottom  wall  in  order  not  to  be  o f  

h indrance   to  the  r o t a t i n g   a g i t a t o r   arm. 

According  to  another   f e a t u r e   of  the  appara tus   according  to  t h e  

i nven t ion   a  p r e s su re   arm  30  is  d isposed  between  sha f t   8  and  the  a g i t a t o r  



arm  9.  Spaced  from  the  lower  po r t ion   of  sha f t   8  there   is  around  t h e  

sha f t   clamped  a  c o l l a r   31  having  two  p r o j e c t i n g   p a r a l l e l   ears  32 

between  which  an  axle  bar  33  is  mounted.  Two  opposing  ears  34  hav ing  

an  i n t e r m e d i a t e   axle  bar  35  are  d isposed  on  the  upper  s ide  of  t h e  

a g i t a t o r   arm  9.  The  p r e s su re   arm  30  which  in  a  p r e f e r r e d   embodiment  o f  

the  a g i t a t o r   assembly  inc ludes   two  s e c t i o n s   36,  37  and  an  i n t e r m e d i a r y  

b i a s i n g ' m e a n s   38  is  f ixed  at  i t s   ends  to  said  axle  bars  by  means  o f  

bush ings .   Thus,  p r e s su re   arm  30  is  p i v o t a b l y   suppor ted   at  i t s   bo th  

e n d s .  

Sect ion   36  of  the  p r e s s u r e   arm  connected  to  sha f t   8  has  a  f i r s t  

pipe  with  a  f l ange   39  at  i t s   free  end.  Sect ion   37  of  the  p r e s su re   arm 

connected   to  the  a g i t a t o r   arm  9  has  a  second  pipe  with  a  small  d i a -  

meter ,   which  pipe  is  movably  suppor ted   in  said  f i r s t   pipe.   Spaced  from 

said  f i r s t   pipe  a  stop  40  is  f ixed  to  the  second  pipe.   The  b i a s i n g  

means  38  is  placed  between  stop  40  and  f lange  39  on  the  f i r s t   pipe  and 

has  the  shape  of  a  p r e s su re   spring  for  urging  a g i t a t o r   arm  9  a g a i n s t  

bottom  wall  6.  

Thus,  p r e s su re   arm  30  urges  the  a g i t a t o r   arm  9,  which  at  i t s  

po in t   of  a t t achment   to  sha f t   8  is  r o t a t a b l y   suppor ted   around  a  sha f t   4 2 ,  

a g a i n s t   the  bottom  wall .   A g i t a t o r   arm  9  is  made  of  a  r e s i s t a n t   r i g i d  

m a t e r i a l   to  be  s u b s t a n t i a l l y   plane  in  o p e r a t i o n .  

A g i t a t o r   arm  9  has  two  s e c t i o n s ,   viz.   one  r ad ia l   s ec t ion   43  con-  

nected  to  sha f t   8  and  an  outer   s ec t i on   44  p o s i t i o n e d   i n - the   same  p l a n e  

but  somewhat  angles  in  the  d i r e c t i o n   of  r o t a t i o n   ( r e f e r e n c e d   with  a r r o w  

45).  Owing  to  th i s   a  pocket  46  is  formed  towards  which  manure  s c r a p e d  

from  the  bottom  is  ga thered   when  a g i t a t o r   arm  9  is  r o t a t e d   in  the  d r y -  

ing  chamber.  Pocket  46  has  a  rad ia l   p o s i t i o n   over  door  51  so  tha t   d r i e d  

manure  for  the  purpose  of  d i s c h a r g i n g   is  scraped  down  into  the  d i s c h a r g e  

box  50  when  door  51  is  open.  Moreover  a g i t a t o r   arm  9  along  i t s   f o r w a r d  

p o r t i o n   seen  in  t h e  d i r e c t i o n   of  r o t a t i o n   may  have  a  l o n g i t u d i n a l   s e c t i o n  

47  of  p a r t i c u l a r l y   r e s i s t a n t   m a t e r i a l .  

In  the  drying  appa ra tus   according   to  the  i n v e n t i o n ,   in  c o n t r a r y  

to  p r io r   a r t   drying  appara tus   the  d i s cha rge   50  extends  below  the  bot tom 

of  heat  chamber  3,  there   having  a  c o l l e c t i n g   pocket  52  the  volume  o f  

which  permits   r e c e p t i o n   of  the  e n t i r e   badge  of  manure  which  in  one  o p e r a -  
t ion  cycle  is  dr ied   in  the  drying  chamber.  Discharge  box  50  occupies  a 

a  s e c t i o n   of  heat  chamber  3  s epa ra t ed   the re f rom  by  means  of  walls   and 

has  a  t r a n s m i s s i o n   par t   to  the  c o l l e c t i n g   pocket  52.  The  l a t t e r   has  an 



outwardly   and  upwardly  s loping  bottom  and  a  conveyor  53,  p r e f e r a b l y  

a  screw  conveyor ,   is  provided  for  conveying  the  dr ied   manure  m a t e r i a l  

from  the  c o l l e c t i n g   pocket .   Owing  to  th i s   the  drying  appa ra tus   can  be 

opera ted   s u b s t a n t i a l l y   cont inuous   such  tha t   the  uneconomical  s t a r t i n g  

phase  for  heat ing  the  drying  appa ra tus   to  i t s   o p e r a t i n g   t empera tu re   i s  

e l i m i n a t e d .  

For  e l i m i n a t i n g   the  problem  of  smell  around  the  drying  a p p a r a t u s  

an  expel  fan  32  is  provided  to  p o s i t i v e l y   e x p e l  t o   the  c o n d e n s a t i o n  

device  20  the  vapours  ob ta ined   in  the  drying  of  manure.  Owing  to  t h i s  

a  nega t ive   p r e s su re   or  a  vacuum  is  c r ea t ed   i n  t h e   drying  chamber  and 

so  there   will  be  no  leakage  of  vapours  to  the  ambient  a t m o s p h e r e .  

In  the  embodiment  i l l u s t r a t e d   in  Fig.  1  a  dome  21  is  p r o v i d e d  

in  t h e  r o o f   of  the  drying  chamber  for  c o l l e c t i n g   the  vapours  o b t a i n e d  

in  the  drying  p rocess .   At  l e a s t   one,  and  p r e f e r a b l y   two  d i s cha rge   c o n -  
du i t s   24  connects   dome  21  to  the  condensa t ion   device  20  which  is  a  c o n -  

ven t iona l   heat  exchange  assembly  for  cool ing   the  vapours  conveyed  t h e r e -  

to  for  c o n d e n s a t i o n .   The  empel le r   23  of  fan  22  is  p o s i t i o n e d   in  dome 

21  and  a r ranged  to  expel  said  vapours  to  the  condensa t ion   device  20 .  

The  empel le r   23  and  the  sha f t   of  the  empel le r   is  made  of  a  m a t e r i a l .  

which  is  h ighly   r e s i s t a n t   to  said  vapours .   A  condui t   25  connects   t h e  

output   of  the  condensa t ion   device  to  a  c o l l e c t i n g   vessel   26  for  conden-  

s a t i on   water  and  r e s idua l   gas.  From  the  upper  po r t ion   of  c o l l e c t i n g  

vessel   26  a  condui t   27  extends  to  heat  chamber  3  for  the  t r a n s f e r   o f  

the  r e s idua l   gas  t h e r e t o .  

Conduit  27  opens  to  heat  chamber  3  a d j a c e n t   to  heat ing  d e v i c e  

4  which  is  a  burner  for  f o s s i l e   c o m b u s t i b l e s .   In  the  embodiment  i l l u -  

s t r a t e d   in  Fig.  1  the  burner  is  a  gas  or  oil  burner  4.  In  t h i s   embodi-  

ment  condui t   27  opens  a d j a c e n t   to  the  a i r   i n l e t   of  the  burner  4  and  so  

the  r e s idua l   gas  ob ta ined   in  the  condensa t ion   is  fed  through  the  a i r  

i n l e t   into  the  heat  chamber,  the re   being  s u b j e c t e d   to  combustion  t o -  

ge ther   with  f resh   a i r   and  the  combus t ib le   of  the  b u r n e r .  

C o l l e c t i n g   vessel   26  has  a  la rge   volume  for  se rv ing   as  a  b u f f e r  

s to rage   for  r e s idua l   gas  when  the  burner  is  o f f .  



1.  Apparatus  for  drying  manure  and  s i m i l a r   r e s i d u a l   p r o d u c t s ,  

which  appa ra tus   inc ludes   a  heat  chamber  (3)  having  an  a s s o c i a t e d   h e a t  

device  (4)  for  heat ing  manure  in  a  drying  chamber  (5)  d isposed  t h e r e -  

over  and  s e p a r a t e d   from  the  heat ing  chamber  by  i ts   bottom  wall  ( 6 ) ,  

and  an  a g i t a t o r   (7)  d isposed  in  the  drying  chamber  and  having  at  l e a s t  

one  a g i t a t o r   arm  (9)  to  be  moved  in  c o n t a c t   w i t h  t h e   bottom  wall  (6 )  

of  the  drying  chamber,  c  h  a  r  a  c  t  e  r  i  z  e   a  in  tha t   said  a g i t a t o r  

arm  (9)  is  biased  a g a i n s t   said  bottom  wall  (6)  to  provide  for  c o n t a c t  

a g a i n s t   said  bottom  wall  (6)  during  the  o p e r a t i o n   of  the  drying  a p p a -  
r a tus   and/or   tha t   said  bottom  wall  (6)  is  suppor ted   f r e e l y   at  i t s  

p e r i p h e r a l   po r t ion   for  e l i m i n a t i n g   buckling  of  the  bottom  wall  ( 6 )  

when  s u b j e c t e d   to  heat  during  the  o p e r a t i o n   of  the  drying  a p p a r a t u s .  

2.  Apparatus  according   to  claim  1,  the  drying  chamber  (5)  having  

c i r c u l a r   s e c t i o n e d   shape  in  the  h o r i z o n t a l   plane  and  said  a g i t a t o r   (7 )  

i n c l u d i n g   a  sha f t   (8)  cen te red   in  the  drying  chamber  and  connected  to  a 

device  (11)  for  r o t a t i o n g   said  s h a f t ,   c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

t h a t   said  sha f t   (8)  is  c lose   to  the  upper  su r face   of  the  bottom  wall  ( 6 )  

and  tha t   said  a g i t a t o r   arm  (9)  is  a t t a c h e d   to  the  lower  po r t ion   of  s a i d  

s h a f t   for  being  appl ied   a g a i n s t   said  bottom  wal l ,   t ha t   a  p r e s s u r e   arm  (30)  

extends  from  a  p o s i t i o n   on  said  sha f t   spaced  from  the  lower  po r t ion   t h e r e -  

of  to  a   p o s i t i o n   on  the  a g i t a t o r   arm  spaced  from  said  s h a f t .  

3.  Apparatus  according   to  claim  2,  c  h  a  r  a  c  t  e  r  i  z  e  d   in  

t ha t   said  p r e s s u r e   arm  (30)  has  bias  means  (38)  for  urging  the  a g i t a t o r  

arm  (9)  a g a i n s t   said  bottom  wall  (6),   and  t ha t   said  p r e s su re   arm  (30)  

at  i ts   ends  is  p i v o t a b l y   suppor ted   for  movement  around  axles   (33,  35) 

which  l i e s   in  planes  p a r a l l e l   to  said  bottom  wall  ( 6 ) .  

4.  Apparatus  accord ing   to  claim  3,  c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

tha t   said  bias  means  (38)  inc ludes   a  p re s su re   spr ing  provided  on  t h e  

p r e s s u r e   arm  (30)  between  movably  engaging  s e c t i o n s   (36,  37)  of  t h e  

p r e s s u r e   arm. 

5.  Apparatus  according   to  any one  of  claims  1  to  4,  a  d i s c h a r g e  

box  ( 50 )  be ing   provided  under  the  drying  chamber  and  s e p a r a t e d   t h e r e f r o m ,  

which  d i s cha rge   box  has  a  door  (51)  in  the  bottom  wall  (6)  of  the  d r y -  

ing  chamber  for  p e r m i t t i n g   dried  manure  to  f a l l   down  into  the  d i s c h a r g e  

box,  c  h  a  r  a  c  t  e  r  i  z  e  d   in  tha t   said  d i scha rge   box  (50)  e x t e n d s  

below  t h e  h e a t i n g   chamber  (3),   there   having  a  c o l l e c t i n g   pocket  (52)  



which  at  one  end  communicates  with  the  ou t s ide   of  said  a p p a r a t u s  

for  the  d i s cha rge   of  dr ied   manure .  

6.  Apparatus  as  claimed  in  claim  5,  said  bottom  wall  (6)  be ing  

f r e e l y   suppor ted   at  i ts   p e r i p h e r a l   p o r t i o n ,   c  h  a  r  a  c  t  e  r  i  z  e  d  

in  tha t   said  bottom  wall  (6)  at  the  side  walls   of  the  appara tus   be ing  

suppor ted   by  f l ange   means  (12)  p r o j e c t i n g   from  the  side  wa l l s ,   t h a t  

rad ia l   notches  (13)  are  made  in  the  bottom  wall  at  i t s   c i r c u m f e r e n c e  

and  tha t   shou lde r s   (14)  c o o p e r a t i n g   with  said  notches  are  provided  on 

said  f l ange   means  ( 1 2 ) .  

7.  Apparatus  according   to  claim  6 ,  c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

tha t   said  bottom  wall  (6)  on  i ts   unders ide   has  un i formly   d i s t r i b u t e d ,  

r ad ia l   members  (14)  spot  welded  t h e r e t o   for  enhancing  the  r i d g i t y   o f  

said  bottom  w a l l .  

8.  Apparatus  for  drying  manure  and  s i m i l a r   r e s i d u a l   p r o d u c t s ,  

which  appa ra tu s   i n c l u d e s  a   heat  chamber  (3)  having  an  a s s o c i a t e d   h e a t -  

ing  device  for  hea t ing   manure  in  a   drying  chamber  (5)  d isposed  t h e r e -  

over  and  s e p a r a t e d   from  the  heat ing  chamber  by  means  of  i ts   bo t tom 

wall  (6) ,   and  a  condensa t ion   device  (20)  which  is  connected  to  the  d r y -  

ing  chamber  (5)  for  r e c e i v i n g   vapours  evapora ted   from  the  manure  i n  

the  drying  process   and  for  condensa t ion   t h e r e o f ,   as  w e l l . a s   a  c o l l e c t -  

ing  vessel   (26)  for  condensa t ion   water  connected  to  the  o u t l e t   of  t h e  

condensa t ion   device ,   c  h  a  r  a  c  t  e  r  i  z  e  d   in  t h a t  a n   expel  f a n  

(22,  23)  is  provided  for  e x p e l l i n g   said  vapours  from  the  drying  chamber  

(5)  to  the  condensa t ion   device  ( 2 0 ) .  

9.  Apparatus  according   to  claim  8,  c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

t ha t   the  impe l l e r   (23)  o f  s a i d   expel  fan  is  p o s i t i o n e d   in  a  dome  (21)  

provided  at  the  upper  por t ion   of  the  drying  chamber,  a  connec t ing   c o n -  

du i t   (24)  to  the  condensa t ion   device  (20)  opening  into  said  dome. 

10.  Apparatus  according   to  claim  8  or  9,  said  heat ing  d e v i c e  

being  a  burner  (4)  for  f o s s i l e   c o m b u s t i b l e s ,   c h a r a c t e r i z e d  

in  tha t   a  connec t ion   condui t   (27)  is  provided  for  supply ing   r e s i d u a l  

gas  ob ta ined   in  the  condensa t ion   device  (20)  into  the  heat  chamber  (3 )  

for  combustion  t h e r e i n .  

11.  Apparatus  as  claimed  in  claim  10,  c  h  a  r  a  c  t  e  r  i  z  e  d  

in  tha t   said  connec t ion   condui t   (27)  extends  from  the  c o l l e c t i n g   v e s s e l  

(23) ,which   has  a  large  volume  for  serving  as  a  buf fe r   s to rage   for  t h e  

r e s i d u a l   gas,  and  opens  a d j a c e n t   to  the  a i r   i n l e t   of  said  burner  ( 4 ) .  
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