
Europaisches  Patentamt  |||||||  ||||||  |||  |||||  |||||  |||||  |||||  |||||  |||||  |||||  |||||  ||||||  ||||  ||||  ||| 
(1  9)  Q j l )   European  Patent  Office 

Office  euroDeen  des  brevets  (11)  E P   0  6 9 1   2 8 5   A 1  

(12)  EUROPEAN  PATENT  A P P L I C A T I O N  

(43)  Date  of  publication:  (51)  int.  CI.6:  B65D  8 8 / 6 8  
10.01.1996  Bulletin  1996/02 

(21)  Application  number:  95110364.7 

(22)  Date  of  filing:  03.07.1995 

(84)  Designated  Contracting  States:  (72)  Inventor:  Pethullis,  John  Kevin 
BE  DE  FR  GB  IT  NL  SE  Holgate,  York  (GB) 

(30)  Priority:  05.07.1994  GB  9413552  (74)  Representative:  Leach,  John  Nigel  et  al 
05.06.1995  GB  951  1302  D-80801  Munchen  (DE) 

(71)  Applicant:  PORTASILO  LIMITED 
York  Y03  9PR  (GB) 

(54)  Discharge  means  for  a  silo 

LO 
CO 
CM 

O) 
CO 
o  
Q_ 
LU 

(57)  A  discharge  means  for  a  silo  comprising  an 
entry  chamber  (20)  adapted  to  be  in  communication  with 
the  silo  interior  (1  1)  and  having  a  directing  member  (33) 
mounted  in  the  entry  chamber  (20),  for  rotary  movement 
about  a  vertical  axis  (22),  to  direct  flowable  material  in 
the  entry  chamber  (20)  through  a  discharge  passage  in 
a  bottom  wall  (19)  of  the  chamber. 
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1  EP  0  691 

Description 

This  invention  relates  to  a  discharge  means  for  a 
storage  container  for  flowable  material  such  as  freely 
flowable  such  as  powder  or  granular  material,  for  exam-  s 
pie  grain,  or  material  of  restrictive  f  lowability  or  cohesive 
material,  for  example  cement,  damp  sand,  sludges, 
coagulative,  or  fibrous  materials  or  the  like,  hereinafter 
referred  to  as  a  silo. 

Hitherto  a  silo  has  been  provided  with  a  downwardly  to 
converging  discharge  portion  which  defines  an  entry 
chamber  in  communication  with  the  silo  interior  and  hav- 
ing  a  generally  cone-shaped  obstructing  member  dis- 
posed  therein  to  define  a  ring-shaped  discharge 
passage  between  the  base  of  the  cone  shaped  member  is 
and  the  converging  discharge  portion  and  means  being 
provided  to  vibrate  or  otherwise  agitate  the  discharge 
portion  and/or  the  cone-shaped  member  to  facilitate  dis- 
charge  flow  of  material  through  the  ring-shaped  pas- 
sage.  20 

Such  discharge  means  suffer  from  the  disadvantage 
that  bridging  of  the  material  may  occur  or,  alternatively, 
material  may  flow  from  the  centre  only,  inducing  core 
flow,  and  either  of  these  disadvantages  can  lead  to 
inconsistencies  in  the  discharge.  25 

An  object  of  the  invention  is  to  provide  a  new  and 
improved  discharge  means  in  or  for  a  silo. 

According  to  the  invention  we  provide  a  discharge 
means  in  or  for  a  silo  comprising  an  entry  chamber 
adapted  to  be  in  communication  with  the  silo  interior  and  30 
having  a  directing  member  mounted  therein  for  move- 
ment  to  direct  flowable  material  in  the  entry  chamber 
through  a  discharge  passage  in  a  wall  of  the  chamber. 

The  discharge  passage  may  be  provided  in  a  bottom 
wall  of  the  chamber.  35 

The  directing  member  may  be  mounted  in  the  cham- 
ber  for  rotary  movement. 

The  rotary  movement  may  be  about  a  vertical  axis. 
The  discharge  passage  may  be  adjacent  the  axis  of 

rotation  of  the  rotary  member  and  conveniently  sur-  40 
rounds  or  partially  surrounds  the  axis  and  further  con- 
veniently  is  generally  circular  and  centred  on  the  axis  of 
rotation  of  the  rotary  member. 

The  directing  member  may  comprise  at  least  one 
arm  having  an  outer  end  which  projects  radially  further  45 
from  the  axis  of  rotation  of  the  rotary  member  than  does 
an  inner  part  whereby  on  rotation  of  the  rotary  member 
the  arm  is  adapted  to  engage  flowable  material  in  the 
chamber  and  direct  the  flowable  material  in  a  path  which 
has  a  radially  inward  component  towards  the  discharge  so 
passage  in  the  bottom  wall. 

The  rotary  member  may  have  a  generally  upwardly 
extending  wall  having  at  least  one  opening  therein  asso- 
ciated  with  the  or  each  arm  so  that  the  flowable  material 
is  directed  by  the  associated  arm  through  the  or  each  55 
associated  opening. 

The  wall  may  be  disposed  adjacent  to  the  bottom 
wall  and  radially  outwardly  of  the  periphery  of  the  dis- 
charge  passage  so  as  to  prevent  flowable  material  enter- 

35  A1  2 

ing  the  discharge  passage  except  through  the  or  each 
opening  in  said  upwardly  extending  wall. 

The  upwardly  extending  wall  may  be  cylindrical. 
Preferably  the  directing  member  has  a  plurality  of 

arms,  for  example,  four. 
Preferably  the  or  each  arm  comprises  an  upwardly 

extending  wall  which  may  extend  perpendicular  to  the 
bottom  wall  when  the  bottom  wall  is  planar  and  the  or 
each  arm  may  have  a  transversely  extending  portion 
extending  between  the  upwardly  extending  wall  of  the 
directing  member  and  the  arm. 

The  rotary  member  may  include  an  obstructing  por- 
tion  to  prevent  passage  of  flowable  material  from  the 
chamber  through  the  discharge  passage  from  above. 
The  obstructing  portion  may  be  generally  conical  extend- 
ing  upwardly  and  inwardly  from  a  junction  with  the 
upwardly  extending  wall. 

The  or  each  opening  in  the  upwardly  extending  wall 
of  the  directing  member  may  be  provided  with  a  closure 
member  so  as  to  control  discharge  through  the  or  each 
opening. 

The  or  each  closure  member  may  be  mounted  for 
rotation  relative  to  the  directing  member  so  as  to  be  mov- 
able  from  a  position  in  which  the  or  each  closure  member 
obstructs  and  so  closes  an  associated  opening  and  a 
position  in  which  the  or  each  closure  member  is  disposed 
inwardly  of  the  upwardly  extending  wall  and  circumfer- 
entially  out  of  alignment  with  the  opening  to  permit  pas- 
sage  of  material  therethrough. 

The  or  each  closure  member  may  be  mounted  on  a 
mounting  means  mounted  for  rotation  about  the  axis  of 
rotation  of  the  directing  member. 

The  or  each  closure  member  may  comprise  a  gen- 
erally  part  cylindrical  wall  carried  on  an  arm  extending 
from  the  mounting  means. 

The  directing  member  may  be  provided  with  stop 
means  to  limit  relative  rotation  between  the  or  at  least 
one  of  the  closure  members  and  the  directing  member. 

Drive  means  may  be  provided  whereby  the  mount- 
ing  means  drives  the  or  each  closure  member  about  said 
axis  of  rotation  into  engagement  with  said  stop  means 
then  to  drive  the  directing  member,  as  a  result  of  said 
engagement,  about  said  axis  of  rotation. 

The  abutment  means  are  positioned  so  that  the  clo- 
sure  member  or  members  are  not  in  closing  relationship 
with  the  openings  when  in  said  driving  engagement  with 
the  abutment  means.  Rotation  of  the  mounting  means  in 
the  reverse  direction  causes  relative  rotation  between 
the  or  each  closure  member  and  the  directing  member 
to  bring  the  closure  members  into  closing  relationship 
with  an  associated  aperture  or  apertures  as  a  result  of 
the  directing  member  remaining  stationary  during  such 
reverse  relative  movement. 

The  mounting  means  may  be  adapted  to  be  non- 
rotatably  connected  to  a  driveshaft  which  is  rotatable 
about  the  axis  of  rotation  hereinbefore  referred  to. 

The  driveshaft  may  be  driven  through  a  gearbox 
from  a  transversely  extending  drive  input  shaft  arranged 
to  be  driven  by  a  motor  or  other  suitable  drive  means. 
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The  entry  chamber  may  be  provided  by  a  converging 
discharge  portion  which  may  of  f  rusto-conical  configura- 
tion. 

The  discharge  means  may  further  comprise  an  exit 
portion  disposed  below  the  bottom  wall  of  the  chamber,  s 

Said  drive  means  may  be  carried  by  the  exit  portion 
and  the  closure  member  and  directing  member  may  be 
driven  by  a  transversely  extending  driveshaft  drivably 
engaged  with  said  drive  means  carried  by  the  exit 
means.  n 

Alternatively,  said  drive  means  may  be  carried  by 
said  bottom  wall  of  the  chamber  and  the  closure  member 
and  thus  the  directing  member  may  be  driven  by  a  trans- 
versely  extending  drive  shaft  drivably  engaged  with  said 
drive  means  carried  by  the  bottom  wall.  n 

The  exit  portion  may  comprise  a  further  converging 
portion  which  may  be  of  f  rusto-conical  configuration  hav- 
ing  a  smaller  circular  opening  in  its  lower,  smaller  diam- 
eter,  end.  The  bottom  wall  of  said  chamber  may  be 
provided  by  a  wall  member  having  a  portion  sandwiched  2t 
between  flanges  provided  at  the  bottom  end  of  the  con- 
verging  portion  of  the  entry  chamber  and  the  larger  diam- 
eter  end  of  the  exit  portion. 

Two  examples  of  the  invention  will  be  described  with 
reference  to  the  accompanying  drawings  wherein:-  21 

Figure  1  is  a  side  elevation  of  a  silo  embodying  the 
invention, 
Figure  2  is  a  fragmentary  perspective  view  with  parts 
omitted,  and  to  an  enlarged  scale,  of  the  discharge  3< 
means  of  the  silo  of  Figure  1  ,  and 
Figure  3  is  a  fragmentary  perspective  view  with  parts 
omitted  of  an  alternative  discharge  means. 

Referring  to  Figures  1  and  2,  a  silo  for  flowable  or  3t 
cohesive  material  such  as  grain,  cement,  damp  sand, 
sludges,  coagulative,  fibrous  materials  or  the  like  is  indi- 
cated  generally  at  10  in  Figure  1  and  comprises  a  main 
container  part  1  1  of  generally  cylindrical  configuration 
supported  on  a  leg  structure  1  2  with  cross-braces  1  3.  At  4t 
the  lower  end  of  the  generally  cylindrical  main  container 
part  1  1  is  a  f  rusto-conical  discharge  portion  1  4  having  at 
its  lower  end  an  outwardly  extending  annular  flange  15 
to  which  is  bolted  an  outwardly  extending  annular  flange 
1  6  of  an  exit  portion  1  7  of  a  discharge  means  1  8.  « 

The  discharge  portion  14  together  with  an  annular 
plate  1  9  clamped  between  the  flanges  1  5  and  1  6  defines 
an  entry  chamber  20  which  is  in  communication  with  the 
main  interior  1  1  of  the  silo  10  and  of  which  the  plate  19 
provides  a  bottom  wall.  st 

The  plate  1  9  has  a  central  circular  aperture  21  which 
provides  a  discharge  passage  from  the  chamber  20. 

Disposed  centrally  within  the  discharge  passage  21 
is  an  axle  22  provided  with  a  bevel  gear,  not  shown,  at 
its  lower  end  in  a  gearbox  23  carried  by  tubular  struts  24  st 
welded  to  the  exit  portion  1  7.  Also  provided  within  a  gear- 
box  housing  23  for  meshing  engagement  with  the  bevel 
gear  on  the  shaft  22  is  a  further  bevel  gear  which  is  rotat- 
ably  connected  to  a  drive  input  shaft  25  rotatably 

mounted  within  one  of  the  three  struts  24  and  adapted 
to  be  rotated  by  a  drive  motor,  not  shown. 

Keyed  to  the  shaft  22  by  a  key  26  is  a  mounting  mem- 
ber  27  connected  to  a  spider  28  having  four  arms  29 
which  at  their  outer  ends  carry  part  cylindrical  closure 
members  30. 

At  its  upper  end  the  shaft  22  has  the  upper  end  31 
of  a  generally  frusto-conical  obstructing  member  portion 
32  of  a  directing  member  33  rotatably  mounted  thereon. 
The  directing  member  33  has,  at  the  lower,  larger  diam- 
eter,  end  of  the  frusto-conical  part  32  a  generally  cylin- 
drical  wall  34  which  rests  on  the  plate  1  9  adjacent  to  and 
spaced  outwardly  of  the  aperture  21  therein  and  extend- 
ing  upwardly  relative  thereto.  The  wall  34  is  provided  with 
four  generally  rectangular  apertures  35  and  adjacent  the 
one  ends  of  each  aperture  35  is  provided  a  stop  element 
36  which  projects  radially  inwardly. 

Associated  with  each  aperture  35  is  a  directing  arm 
40  having  an  outer  free  end  41  which  is  spaced  radially 
further  from  the  axis  22  than  the  radially  inner  end  42 
thereof.  Each  arm  41  has  an  inner  part  43  of  generally 
rectilinear  generally  chordal  configuration  and  an  outer 
part  44  connected  thereto  by  a  curved  portion.  The  wall 
41  is  connected,  at  its  upper  end,  to  the  upper  end  of  the 
generally  cylindrical  wall  34  by  a  closure  plate  45. 

In  use,  when  it  is  desired  to  discharge  material  from 
the  main  body  1  1  of  the  silo  10,  the  input  drive  shaft  25 
is  driven  to  rotate  the  shaft  22  in  a  clockwise  direction  as 
shown  in  Figure  2.  When  the  shaft  22  is  rotated  clockwise 
the  key  26  causes  the  spider  28  to  rotate  to  cause  the 
closure  member  to  engage  the  abutments  36  thus  ini- 
tially  to  move  the  closure  members  30  out  of  closing  rela- 
tionship  with  the  apertures  35  and  then,  when  they 
engage  the  abutments  36,  into  driving  engagement  with 
the  directing  member  33  to  cause  it  to  rotate  clockwise. 

As  a  result,  the  flowable  material  within  the  input 
chamber  20  is  directed  by  the  generally  funnel  shaped 
configuration  provided  by  the  walls  40,  45  and  19,  into 
and  through  the  apertures  35  and  then  due  to  gravity 
through  the  spaces  between  the  arms  28  and  through 
the  discharge  aperture  21  . 

When  it  is  desired  to  stop  the  flow  of  flowable  mate- 
rial  the  direction  of  rotation  of  the  input  drive  is  reversed 
so  that  the  shaft  22  is  rotated  in  an  anti  -clockwise  direc- 
tion  in  Figure  2  and  this  causes  the  closure  members  30 
to  rotate  anti-clockwise  relative  to  the  directing  member 
to  cause  the  closure  members  30  to  obturate  and  so 
close  the  openings  35  to  prevent  any  flow  of  flowable 
material  therethrough. 

Referring  now  to  Figure  3,  in  which  the  same  refer- 
ence  numerals  have  been  used  to  refer  to  corresponding 
parts  as  were  used  in  Figure  2. 

Figure  3  shows  an  alternative  discharge  means 
which  is  essentially  similar  to  that  illustrated  in  Figures  1 
and  2,  but  in  which  the  plate  1  9,  instead  of  having  a  cen- 
tral  circular  aperture  21,  has  three  symmetrically  dis- 
posed  part  annular  apertures  21a  so  that  the  plate  has 
three  radial  arms  21b  between  the  apertures  and  a  cen- 
tral,  generally  circular  hub  part  21c.  Mounted  below  the 
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hub  part  21c  is  a  gearbox  23  in  which  an  axle  22  is  rotat- 
ably  mounted  by  means  of  thrust  and  journal  bearings, 
not  shown.  The  lower  end  of  the  axle  22  has  a  bevel  gear, 
not  shown,  for  meshing  engagement  with  a  further  bevel 
gear,  not  shown,  within  the  gearbox,  which  is  rotatably 
connected  to  a  drive  input  shaft  25  which  extends  radially 
relative  to  the  axis  of  rotation  of  the  axle  22  within  a  tube 
25a  that  extends  through  an  aperture  in  the  wall  of  the 
exit  portion  1  7  and  has  a  flange  25b  on  which  a  bearing, 
not  shown,  for  the  outer  end  of  the  shaft  25,  can  be 
mounted.  At  its  outer  end  the  shaft  25  has  a  splined  por- 
tion  25c  for  connection  to  a  drive  motor.  A  flexible  tubular 
cover  is  provided  between  the  tube  25a  and  the  gearbox 
23  to  allow  for  any  misalignment  of  the  tube  25a  with  the 
gearbox  23. 

Keyed  to  the  shaft  22  by  a  key,  not  shown,  is  a  mount- 
ing  member  27  connected  to  a  spider  28  having  two  arms 
29  which  at  their  outer  ends  carry  part  cylindrical  closure 
members  30. 

At  its  upper  end  the  shaft  22  has  the  upper  end  31 
of  a  generally  frusto-conical  obstructing  member  portion 
32  of  a  directing  member  33  rotatably  mounted  thereon. 
The  directing  member  33  has,  at  the  lower,  larger  diam- 
eter,  end  of  the  frusto-conical  part  32  a  generally  cylin- 
drical  wall  34  which  rests  on  the  plate  1  9  adjacent  to  and 
spaced  outwardly  of  the  apertures  21a  therein  and 
extending  upwardly  relative  thereto.  The  wall  34  is  pro- 
vided  with  two  generally  rectangular  apertures  35  and 
adjacent  the  one  ends  of  each  aperture  35  is  provided  a 
stop  element  36  which  projects  radially  inwardly. 

Associated  with  each  aperture  35  is  a  directing  arm 
40  having  an  outer  free  end  41  which  is  spaced  radially 
further  from  the  axis  22  than  the  radially  inner  end  42 
thereof.  Each  arm  41  is  of  curved  configuration.  The  wall 
41  is  connected,  at  its  upper  end,  to  the  upper  end  of  the 
generally  cylindrical  wall  34  by  a  closure  plate  45. 

In  use,  when  it  is  desired  to  discharge  material  from 
the  main  body  1  1  of  the  silo  10,  the  input  drive  shaft  25 
is  driven  to  rotate  the  shaft  22  in  a  clockwise  direction  as 
shown  in  Figure  3.  When  the  shaft  22  is  rotated  clockwise 
the  key  26  causes  the  spider  28  to  rotate  to  cause  the 
closure  member  to  engage  the  abutments  36  thus  ini- 
tially  to  move  the  closure  members  30  out  of  closing  rela- 
tionship  with  the  apertures  35  and  then,  when  they 
engage  the  abutments  36,  into  driving  engagement  with 
the  directing  member  33  to  cause  it  to  rotate  clockwise. 

As  a  result,  the  flowable  material  within  the  input 
chamber  20  is  directed  by  the  generally  funnel  shaped 
configuration  provided  by  the  walls  40,  45  and  19,  into 
and  through  the  apertures  35  and  then  due  to  gravity 
through  the  spaces  between  the  arms  28  and  through 
the  discharge  apertures  21a. 

When  it  is  desired  to  stop  the  flow  of  flowable  mate- 
rial  the  direction  of  rotation  of  the  input  drive  is  reversed 
so  that  the  shaft  22  is  rotated  in  an  anti-clockwise  direc- 
tion  in  Figure  2  and  this  causes  the  closure  members  30 
to  rotate  anti  -clockwise  relative  to  the  directing  member 
to  cause  the  closure  members  30  to  obturate  and  so 

close  the  openings  35  to  prevent  any  flow  of  flowable 
material  therethrough. 

The  features  disclosed  in  the  foregoing  description, 
or  the  following  claims,  or  the  accompanying  drawings, 

5  expressed  in  their  specific  forms  or  in  terms  of  a  means 
for  performing  the  disclosed  function,  or  a  method  or 
process  for  attaining  the  disclosed  result,  or  a  class  or 
group  of  substances  or  compositions,  as  appropriate, 
may,  separately  or  in  any  combination  of  such  features, 

10  be  utilised  for  realising  the  invention  in  diverse  forms 
thereof. 

Claims 

15  1  .  A  discharge  means  for  a  silo  comprising  an  entry 
chamber  adapted  to  be  in  communication  with  the 
silo  interior  and  having  a  directing  member  mounted 
in  the  entry  chamber,  for  rotary  movement  about  a 
vertical  axis,  to  direct  flowable  material  in  the  entry 

20  chamber  through  a  discharge  passage  in  a  bottom 
wall  of  the  chamber. 

2.  A  discharge  means  according  to  claim  1  wherein  the 
discharge  passage  is  adjacent  the  axis  of  rotation  of 

25  the  rotary  member  and  at  least  partially  surrounds 
the  axis. 

3.  A  discharge  means  according  to  claim  1  or  claim  2 
wherein  the  directing  member  comprises  at  least 

30  one  arm  having  an  outer  end  which  projects  radially 
further  from  the  axis  of  rotation  of  the  rotary  member 
than  does  an  inner  part  whereby  on  rotation  of  the 
rotary  member  the  arm  is  adapted  to  engage  flowa- 
ble  material  in  the  chamber  and  direct  the  flowable 

35  material  in  a  path  which  has  a  radially  inward  com- 
ponent  towards  the  discharge  passage  in  the  bottom 
wall. 

4.  A  discharge  means  according  to  claim  3  wherein  the 
40  rotary  member  has  a  generally  upwardly  extending 

wall  having  at  least  one  opening  therein  associated 
with  the  or  each  arm  so  that  the  flowable  material  is 
directed  by  the  associated  arm  through  the  or  each 
associated  opening. 

45 
5.  A  discharge  means  according  to  claim  4  wherein  the 

wall  is  disposed  adjacent  to  the  bottom  wall  and  radi- 
ally  outwardly  of  the  periphery  of  the  discharge  pas- 
sage  so  as  to  prevent  flowable  material  entering  the 

so  discharge  passage  except  through  the  or  each 
opening  in  said  upwardly  extending  wall. 

6.  A  discharge  means  according  to  claim  4  or  claim  5 
wherein  the  or  each  arm  comprises  an  upwardly 

55  extending  wall  and  the  or  each  arm  has  a  trans- 
versely  extending  portion  extending  between  the 
upwardly  extending  wall  of  the  rotary  member  and 
the  arm. 

4 
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7.  A  discharge  means  according  to  any  one  of  the  pre- 
ceding  claims  wherein  the  directing  member 
includes  an  obstructing  portion  to  prevent  passage 
of  flowable  material  from  the  chamber  through  the 
discharge  passage  from  above.  5 

8.  A  discharge  means  according  to  claim  4,  or  any  one 
of  claims  5  to  7  when  dependent  on  claim  4,  wherein 
the  or  each  opening  in  the  upwardly  extending  wall 
of  the  directing  member  is  provided  with  a  closure  10 
member  so  as  to  control  discharge  through  the  or 
each  opening. 

9.  A  discharge  means  according  to  claim  8  wherein  the 
or  each  closure  member  is  mounted  for  rotation  rel-  is 
ative  to  the  directing  member  so  as  to  be  movable 
from  a  position  in  which  the  or  each  closure  member 
obstructs  and  so  closes  an  associated  opening  and 
a  position  in  which  the  or  each  closure  member  is 
disposed  inwardly  of  the  upwardly  extending  wall  20 
and  circumferentially  out  of  alignment  with  the  open- 
ing  to  permit  passage  of  material  therethrough. 

1  0.  A  discharge  means  according  to  claim  9  wherein  the 
or  each  closure  member  is  mounted  on  a  mounting  25 
means  mounted  for  rotation  about  the  axis  of  rota- 
tion  of  the  directing  member  and  the  directing  mem- 
ber  is  provided  with  stop  means  to  limit  relative 
rotation  between  the  or  at  least  one  of  the  closure 
members  and  the  directing  member.  30 

11.  A  discharge  means  according  to  claim  10  wherein 
drive  means  are  provided  whereby  the  mounting 
means  drives  the  or  each  closure  member  about 
said  axis  of  rotation  into  engagement  with  said  stop  35 
means  then  to  drive  the  directing  member,  as  a 
result  of  said  engagement,  about  said  axis  of  rota- 
tion. 

12.  A  discharge  means  according  to  claim  1  1  wherein  40 
the  stop  means  are  positioned  so  that  the  closure 
member  or  members  are  not  in  closing  relationship 
with  the  openings  when  in  said  driving  engagement 
with  the  abutment  means. 

45 
13.  A  discharge  means  according  to  claim  10  wherein 

the  mounting  means  is  adapted  to  be  non-rotatably 
connected  to  a  driveshaft  which  is  rotatable  about 
said  axis  of  rotation  and  said  drive  means  is  carried 
by  said  bottom  wall  of  the  chamber  and  the  mounting  so 
means  is  driven  by  a  transversely  extending  drive 
shaft  drivably  engaged  with  said  drive  means. 

55 
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