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(54)  A  silo  for  storing  chlorides,  including  opposed  sliding  bar  extraction  devices 

(57)  A  silo  for  storing  solid  and  dissolved  chlorides, 
comprising  a  plurality  of  modules  (I,  II,  III,  IV),  a  ground 
floor  (3)  crossed  by  a  tunnel  (5)  traversed  by  the  spread- 
ers,  and  an  upper  floor  (4)  for  storing  solid  chlorides. 

The  modules  are  parallel  to  each  other  and  extend 
transversely  with  respect  to  the  tunnel  (5). 

Each  module  is  provided  with  a  track  (I,  II,  III  or  IV) 
of  a  reciprocating  extraction  system  (6)  including  op- 
posed  sliding  bars  (10,  10',  10",...  )  which  displace  the 

chloride  towards  the  respective  central  trapdoor  (7c). 
The  lateral  trapdoors  (7a,  7b)  are  used  only  in  emergen- 
cy  situations  and  the  chloride  can  exit  therefrom  by  grav- 
ity,  without  need  to  actuate  the  extraction  devices. 

The  trapdoors  (7a,  7b,  7c)  are  associated  to  a  par- 
ticular  actuating  mechanism,  whereby  during  the  last 
period  of  their  closure  movement,  they  move  upwards 
covering  a  length  of  some  millimeter,  compressing  in 
this  way  the  seals  of  the  discharge  outlet. 
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Description 

[0001]  The  present  invention  relates  to  a  silo  for  stor- 
ing  solid  and  dissolved  chlorides,  which  are  used  for 
roading  during  the  winter,  wherein  solid  chlorides  are  s 
employed  in  order  to  melt  the  ice  formed  on  the  road, 
and  dissolved  chlorides  are  used  to  prevent  ice  forma- 
tion,  that  is  as  a  precautionary  measure,  and  are  sprin- 
kled  on  the  road  surface. 
One  of  the  outstanding  features  of  modern  economy  is  10 
that  services  and  manufacture  of  goods  is  done  in  a  very 
organized  and  distributed  way  on  the  territory. 
Thus,  the  "mobility"  of  goods  and  services  can  be  con- 
sidered  as  an  integral  part  of  the  production,  and  this 
means  that  transportation  in  general,  and  particularly  15 
transportation  on  roads,  can  be  considered  as  part  of 
the  production. 
It  has  been  estimated,  referring  to  the  introduction  to  the 
European  Project  DRIVE  II,  which  concerns  road  traffic, 
that  an  increase  of  1%  of  the  GNP  will  result  in  an  in-  20 
crease  of  1  .5%  of  the  transport  of  goods  and  of  3.5%  of 
the  transport  of  persons  and  services. 
The  above  discussion  puts  in  evidence  the  importance 
of  the  availability  of  a  fully  efficient  road  network,  even 
in  presence  of  disadvantageous  meteorological  condi-  25 
tions,  like  ice  and  snow. 
This  results  in  a  number  of  requisites  being  imposed  on 
the  methods  employed,  the  rapidity  of  intervention,  the 
efficiency,  and  consequently  on  the  means  used  for 
roading  (that  is  road  maintenance)  in  the  winter.  30 
[0002]  The  traditional  chloride  storing  systems  are 
used  exactly  for  the  purpose  of  ensuring  -  due  to  their 
distribution  on  the  territory  -  an  immediate  transportation 
of  these  materials  towards  the  location  of  utilization. 
This  is  done  by  means  of  appropriate  vehicles  called  35 
spreaders  or  spreading  machines. 
Storing  by  traditional  methods  may  be  performed  by  ac- 
cumulation  of  the  material  on  a  certain  area,  by  using 
storage  floors,  vertical  silos,  or  by  other  means. 
However,  particularly  vertical  silos  have  many  draw-  40 
backs,  dueto  their  influencing  the  environment  because 
of  their  external  appearance.  In  fact,  their  height  is  ap- 
proximately  18  meters.  Up  to  now,  nobody  has  succed- 
ed  in  providing  an  efficient  system  which  is  at  the  same 
time  environment  friendly.  45 
[0003]  An  object  of  the  present  invention  is  to  realize 
a  silo  of  reduced  height,  preferably  of  about  10-12  me- 
ters,  which  is  compatible  with  the  requisites  of  town 
plans  and  landscape  regulations. 
A  second  object  of  the  present  invention  is  to  realize  a  so 
silo  having  a  modular  structure,  a  loading  tunnel  for  the 
passage  of  vehicles  used  for  roading  during  the  winter, 
and  a  variable  length  according  to  the  number  of  extrac- 
tion  tracks,  wherein  each  extraction  track  is  associated 
to  a  module.  55 
By  varying  the  number  of  modules  it  will  be  possible  to 
construct  plants  with  different  loading  capacities,  e.g. 
500  t,  650  t,  820  t,  1000t,  etc. 

20  A2  2 

A  third  object  of  the  invention  is  to  provide  a  system  for 
determining  the  weight  of  the  chlorides  acting  on  each 
single  "quadrant"  of  the  chloride  storage  chamber  locat- 
ed  at  the  upper  floor  of  the  silo.  In  this  manner  it  will  be 
possible  to  load  the  chlorides  always  in  the  quadrant 
where  their  weight  is  smallest,  thereby  distributing  the 
chlorides  in  a  uniform  manner  inside  the  chloride  stor- 
age  chamber. 
A  fourth  object  of  the  present  invention  is  to  provide  a 
system  comprising  several  mechanical  extraction  devic- 
es  composed  of  opposed  sliding  bars,  moving  along  the 
various  tracks  associated  to  a  respective  module  of  the 
silo.  These  extraction  devices  move  the  granulated 
chlorides  towards  the  central  trapdoors  of  the  silo. 
These  extraction  devices  are  necessary  because,  in 
contrast  with  a  cylindrical  silo  whose  very  shape  suffices 
to  discharge  the  chlorides  under  the  action  of  the  gravity 
force  alone,  the  silo  of  the  present  invention  has  a  com- 
pletely  different  structure,  which  is  horizontally  more  ex- 
tended  but  which  is  much  lower  (10-12  m  instead  of  18 
m). 
The  present  invention  further  aims  -  according  to  its  fifth 
object  -  at  providing  a  particular  mechanism  for  the  ac- 
tuation  of  the  chloride  discharging  trapdoors,  which 
causes  first  a  horizontal  translation  of  the  trapdoors,  and 
then  a  vertical  ascending  movement  of  the  trapdoors, 
which  finally  closes  the  discharge  outlets  of  the  silo;  in 
this  manner  the  definite  advantage  is  achieved  that  the 
movement  is  not  simply  "shutter-like"  and  there  is  no  risk 
that  chloride  residues  get  trapped  on  the  seals,  thereby 
forming  crusts  or  deposits. 
Af  urther  object  of  the  invention  is  to  provide  chutes  mov- 
ing  in  unison  with  the  lateral  discharge  trapdoors.  In  this 
way  the  lateral  trapdoors  are  capable  of  conveying  the 
granulated  material  towards  the  center  of  the  loading 
tunnel  traversed  by  the  spreaders.  The  lateral  trapdoors 
will  be  manually  actuated  in  emergency  situations. 
A  last  object  of  the  invention  is  to  create  "discrimination 
pitches"  in  order  to  discriminate  between  the  extraction 
of  the  granulate  under  the  action  of  gravity,  and  an  ex- 
traction  obtained  forcibly. 
The  first  kind  of  extraction  occurs  when  the  lateral  trap- 
doors  are  manually  operated  -  in  emergency  situations 
(interruption  of  power  supply)  -,  and  the  second  kind  is 
performed  by  actuating  the  extraction  devices,  which 
are  moved  by  hydraulic  actuators. 
The  above  objects  are  obtained  by  providing  a  silo  hav- 
ing  a  parallelepipedal  shape  and  a  flat  roof  or  a  roof  like 
that  of  ordinary  houses,  wherein  the  silo  comprises  sev- 
eral  modules. 
A  track  for  a  reciprocating  frame  composed  of  several 
sliding  bars,  is  incorporated  in  each  module.  The 
wedge-shaped  cross-section  of  the  bars  is  oriented  ac- 
cording  to  opposite  directions,  on  one  side  and  on  the 
opposte  side  of  the  frame.  In  this  way  the  (actuation) 
forces  needed  during  the  operation  are  reduced  by  a 
factor  of  0.5,  and  moreover  the  extraction  is  continuous. 
In  order  to  obtain  the  above  described  (composite) 
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movement  of  the  trapdoors,  an  abutment  pin  is  provid- 
ed,  which  causes  the  upward  movement  of  the  dis- 
charge  trapdoors  to  occur  at  the  end  of  the  shutter-like 
horizontal  movement  of  the  latter. 
[0004]  The  present  invention  will  now  be  described  for 
illustrative  and  non-limitative  purposes,  with  reference 
to  a  particular  embodiment  thereof,  shown  in  the  an- 
nexed  drawings,  wherein: 

Fig.  1  is  a  front  sectional  view  of  the  silo  according 
to  the  invention; 

Fig.  2  is  a  lateral  sectional  view  in  the  direction  of 
the  arrow  A  of  Fig.  1  ; 

Fig.  3  is  a  sectional  view  of  the  discharge  assembly 
composed  of  the  central  trapdoor  and  the  two  lateral 
trapdoors,  during  opening  of  a  lateral  trapdoor, 
when  the  extraction  system  is  not  in  operation; 

Fig.  4  is  a  view  analogous  to  Fig.  3,  illustrating  the 
discharge  of  solid  chlorides  only  from  the  central 
trapdoor,  while  the  extraction  system  is  working; 

Fig.  5  shows  the  discrimination  pitches; 

Fig.  6  is  a  plan  view  of  the  extraction  system  frame; 

Figs.  7a-7c  illustrate  the  mechanisms  and  operation 
of  the  central  trapdoor; 

Figs.  8a-8c  illustrate  the  mechanisms  and  operation 
of  the  lateral  trapdoors; 

Fig.  9  is  a  plan  view  of  various  sliding  bar  frames 
(extraction  devices),  each  of  them  sliding  along  the 
respective  track  of  a  silo's  module. 

[0005]  The  silo  is  characterized  in  that  it  has  a  very 
compact  size  and  the  use  of  its  available  inner  space 
can  be  optimized. 
The  silo's  height  does  not  exceed  10  and  at  most  12 
meters,  its  width  is  usually  limited  to  11  meters,  and  its 
length  may  vary  between  11  and  16  meters,  while  its 
capacity  can  reach  1000  1  of  sodium  chloride. 
As  shown  in  Fig.  1,  the  silo  is  realized  on  a  standard 
foundation  of  reduced  excavation  depth,  using  prefab- 
ricated  plinths  1  of  reinforced  concrete,  and  columns  2 
made  of  H-beams  are  mounted  thereon. 
The  silo  comprises  a  lower  floor  3  and  an  upper  floor  4. 
The  lower  floor  3  is  crossed  by  the  spreading  machines, 
which  pass  through  the  central  tunnel  5  and  the  chlo- 
rides  contained  on  the  upper  floor  4  are  thereby  dis- 
charged  into  the  spreaders. 
As  shown  in  the  side  view  of  Fig.  2,  the  present  embod- 
iment  of  the  silo  comprises  four  tracks  I,  II,  III,  IV,  located 
at  the  upper  floor  4,  which  are  associated  to  respective 
extraction  devices  which  form  devices  capable  of  con- 

veying  the  solid  chloride  towards  the  center  of  the  silo 
where  tha  tunnel  5  is  located. 
Saidtracksl,  II,  III,  IVare  associated  to  respective  mod- 
ules  I,  II,  III,  IV.  Each  module  has  the  same  structure  as 

5  the  other  modules,  and  the  use  of  a  greater  number  of 
modules  allows  to  increase  the  silo's  length  and  to  in- 
crease  in  this  way  its  capacity,  as  mentioned  previously. 
The  extraction  devices  shown  in  the  plan  view  of  fig.  9 
allow  to  displace  the  sodium  chloride  towards  the  three 

10  trapdoors  7a,  7b  and  7c  of  Fig.  1  .  It  can  be  noted  -  in 
Fig.  1  -  that  the  three  trapdoors  comprising  two  lateral 
trapdoors  7a,  7b  and  a  central  trapdoor  7c  are  located 
above  the  central  tunnel  5  which  is  traversed  by  the 
spreading  machines. 

is  in  the  present  embodiment  comprising  4  modules,  there 
are  8  lateral  trapdoors  and  4  central  trapdoors.  They  are 
all  arranged  along  the  central  tunnel  5. 
Usually,  in  cylindrical  silos  no  extraction  devices  are 
needed  because  the  salt  falls  under  gravity  along  the 

20  wall  of  the  "cylinder"  and  exits  from  a  central  hole, 
wherefrom  it  is  taken  by  the  spreading  machines.  Since 
the  present  invention  is  concerned  with  a  silo  having  a 
parallelepipedal  shape  and  a  lower  height,  and  since  the 
upper  floor  4  is  not  slanting,  the  above  extraction  devic- 

es  es  are  necessary. 
The  landscape  appearance  is  influenced  in  a  limited 
way  since  the  silo  reaches  at  most  a  height  of  1  2  meters 
and  externally  it  looks  like  a  maintenance  shed  that  can 
be  closed  by  means  of  sliding  doors  preventing  the  salt 

30  from  coming  out. 
At  the  upper  end  of  the  silo,  and  in  the  present  case  on 
the  inner  side  of  the  roof  8,  there  is  mounted  a  spreading 
disc  or  disc-shaped  distributor  9. 
The  operation  of  this  disc  9  is  described  in  another  pat- 

35  ent  application  of  the  same  Applicant. 
It  serves  to  uniformly  distribute  the  chloride  inside  the 
silo,  on  the  upper  floor  4. 
The  disc  9  can  direct  about  90%  of  the  solid  chloride 
towards  a  selected  one  of  the  four  "quadrants"  which 

40  ideally  subdivide  into  four  equal  parts  the  storage  cham- 
ber  located  at  the  upper  floor  4. 
In  the  following,  a  description  will  be  given  of  the  solid 
chloride  extraction  system,  which  generally  includes: 

45  -  the  three  trapdoors  7a,  7b,  7c  and  their  respective 
mechanisms; 
the  extraction  device  (one  for  each  module  and 
each  track  I,  II,  III,  IV);  and 
the  discrimination  pitches  which  discriminate  be- 

so  tween  an  extraction  of  the  material  under  gravity 
and  a  "forced"  extraction. 

The  operation  of  the  extraction  device  6,  which  is  gen- 
erally  shown  in  the  plan  view  of  Fig.  6,  can  be  under- 

55  stood  referring  to  Figs.  3  and  4. 
The  operation  principle  of  a  mechanical  extraction  sys- 
tem  comprising  "sliding  bars"  is  already  known:  it  is 
mainly  employed  for  the  extraction  of  wood  chips,  sludg- 
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es  from  cleaners,  solid  waste,  but  also  for  potassium 
salt,  combustible  solid  coals,  etc. 
The  sliding  bar  frame  or  extraction  device  6  of  the 
present  invention  includes  a  plurality  of  bars  10,  10', 
10",  ...  and  reciprocates  on  the  bottom  of  the  storage 
chamber  1  1  located  at  the  upper  floor  4. 
The  movement  is  performed  by  means  of  hydraulic  ac- 
tuators  controlled  by  a  hydraulic  control  unit  located  on 
the  groud  floor  3. 
The  sliding  (extraction)  bars,  which  are  wedge-shaped 
and  sharpened  on  one  side,  penetrate  below  the  mate- 
rial  to  be  extracted,  while  at  the  same  time,  on  the  op- 
posite  side  (of  the  chamber),  they  drag  the  material  to 
be  discharged,  towards  the  central  trapdoor  7c. 
It  can  be  appreciated  that  the  penetration  of  the  bars  1  0, 
10',  10",...  below  the  material,  requires  a  much  greater 
force  (more  than  twice)  than  the  effort  required  for  dis- 
placing  and  extracting  the  material. 
The  present  embodiment  includes  a  sliding  bar  frame  6 
which  comprises  two  opposed  parts,  so  that,  while  one 
of  said  parts  performs  the  extraction  and  transport  of  the 
material  towards  the  center  of  the  extraction  track  where 
the  central  trapdoor  7c  is  provided,  the  other  part  which 
is  located  on  the  opposite  side,  penetrates  under  the 
material.  In  this  manner  a  continuos  operation  is  ob- 
tained  during  the  whole  movement  of  the  sliding  frame 
6,  but  in  the  first  place  the  required  actuation  forces  are 
reduced  by  a  factor  of  0.5. 
Fig.  9  shows  the  plurality  of  sliding  frames  or  extraction 
devices  6,  located  on  the  bottom  of  the  storage  chamber 
11  and  associated  to  a  respective  modulel,  II,  III,  IV(four 
modules  in  the  present  embodiment).  Also  the  extrac- 
tion  tracks  of  each  module  on  which  slide  the  extraction 
devices  6,  are  indicated  by  the  same  symbols  I,  II,  III,  IV. 
Figs.  6  and  9  also  show  cylindrical  calendered  and  vit- 
rified  sheet  metal  plates  12,  used  for  "plugging  up"  the 
supporting  structure  and  which  are  mounted  in  a  tensile 
manner  on  the  columns  (standards)  2  of  the  structure. 
Another  patent  application  of  the  same  Applicant  de- 
scribes  the  object  attained  and  the  advantages  obtained 
through  the  use  of  the  sheet  metal  plates  12. 
Referring  to  Figs.  7a,  7b,  7c  and  8a,  8b,  8c  the  mecha- 
nisms  of  a  lateral  trapdoor  7a  or  7b,  and  of  a  central 
trapdoor  7c,  comprise  a  reduction  gear  1  3,  whose  shaft 
is  rigidly  connected  to  a  lever  14. 
The  opposite  end  of  the  latter,  is  articulated  to  a  con- 
necting  rod  15,  whose  hinge  16  is  articulated  to  the  trap- 
door  7c  (Figs.  7a  -  7c)  or  to  the  lateral  trapdoor  7a  or  7b 
(Figs.  8a  -  8c). 
The  discharge  outlet  17  of  a  trapdoor,  is  provided  with 
seals  1  8.  The  hinge  1  6  pushes  the  trapdoor  against  the 
seals  or  gaskets  18. 
The  guiding  means  19  allow  a  horizontal  displacement 
of  the  trapdoor  in  a  shutter-like  fashion. 
An  abutment  pin  20  lifts  the  trapdoor  when  the  latter 
reaches  its  end-of-stroke  position,  thereby  pushing  the 
latter  against  the  seals  18. 
This  prevents  the  solid  chloride  residues  from  being 

trapped  between  the  trapdoor  and  the  seal,  jeopardizing 
the  correct  operation  of  the  mechanism,  due  to  forma- 
tion  of  deposits  and  crusts. 
It  must  be  noted  that  the  mechanisms  and  operation  are 

5  identical  for  both  cases,  that  is  for  the  lateral  trapdoors 
7a  and  7b,  and  for  the  central  trapdoor  7c.  However,  the 
reduction  gear  1  3  of  Figs.  8a,  8b  and  8c,  is  actuated  by 
hand  by  means  of  a  chain,  and  has  a  very  advantageous 
transmission  ratio.  The  trapdoors  7a  or  7b  are  actuated 

10  only  in  exceptional  cases,  when  electric  power  is  (tem- 
porarily)  not  available.  On  the  other  hand,  the  trapdoors 
7c  are  actuated  by  the  hydraulic  motor  reducer  13. 
In  particular,  Figs.  7a  and  8a  show  the  trapdoors  in  the 
closed  condition,  Figs.  7b  and  8b  show  the  same  during 

is  opening,  and  Figs.  7c  and  8c  show  their  open  position. 
Only  one  (7c)  of  the  three  trapdoors  7a,  7b,  7c  is  located 
at  the  center  of  the  extraction  track  I,  II,  III,  IV,  while  the 
other  two  (7a,  7b)  are  laterally  and  symmetrically  posi- 
tioned  with  respect  to  it. 

20  The  lateral  discharge  outlets  18  are  provided  with  a 
chute  21  moving  in  synchronism  with  the  opening  or 
closing  movement  of  the  trapdoor  7a  or  7b. 
The  movement  of  the  chute  21  is  caused  by  connecting 
rods  and  hinges  and  is  derived  from  the  primary  move- 

rs  ment  of  the  trapdoor.  The  object  attained  by  this  chute 
is  to  convey  the  granulate  from  the  lateral  outlet  towards 
the  center  of  the  loading  tunnel  5  traversed  by  the  trucks. 
The  function  of  the  discrimination  pitches  22  will  now  be 
explained  with  reference  to  Figs.  3,  4,  5. 

30  At  the  center  of  each  extraction  track  I,  II,  III,  IV,  above 
the  three  discharge  trapdoors,  a  pitch-like  covering  22 
is  provided,  allowing  to  enter  inside  the  silo  even  when 
the  latter  is  full. 
The  pitch-like  covering  has  two  lateral  apertures  which 

35  lead  to  each  half  of  an  extraction  track  (half-track),  and 
the  granulate  can  pass  through  these  apertures  and 
move  to  the  center  23  of  the  track. 
The  height  and  position  of  the  lateral  apertures  of  the 
pitches  22  are  chosen  in  such  a  way  as  to  allow  the  nat- 

40  ural  flow  under  gravity  of  the  granulate,  through  the  lat- 
eral  trapdoors  7a  and  7b.  In  fact,  these  trapdoors  can 
be  operated  manually  and  allow  the  withdrawal  or  dis- 
charge  of  the  granulate  even  when  the  electric  power 
necessary  for  the  mechanical  extraction  is  not  available. 

45  Moreover  the  flow  of  granulate  through  the  central  trap- 
door  7c  cannot  take  place  under  the  action  of  gravity, 
due  to  the  position  of  the  central  trapdoor,  which  is  be- 
yond  the  "cone"  of  the  granulate  (c|>  2)  formed  by  the  in- 
ternal  friction  angle  of  the  material. 

so  Therefore,  the  extraction  can  be  carried  out  through  this 
trapdoor  only  if  it  is  mechanically  forced  by  means  of  the 
extraction  system  (see  the  angle  (c|>  1  )  between  the  ap- 
erture  of  the  pitch  22  and  the  outlet  of  the  central  trap- 
door  7c).  The  present  invention  concerns  also  a  proce- 

ss  dure  for  determining  the  weight  acting  on  a  single  "quad- 
rant"  of  the  storage  chamber  11  . 
Each  support  column  2  of  the  silo  is  monitored  by  means 
of  a  strainmeter,  whose  electric  signal,  proportional  to 
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the  compression  of  the  column,  is  sent  through  appro-  2. 
priate  interfaces,  to  a  central  computer.  A  specific  soft- 
ware  program  resident  in  the  computer,  is  capable  of 
capturing  and  processing  this  information. 
The  whole  procedure,  starting  from  the  detection  of  the  s 
electric  signal  from  each  column  2,  up  to  the  automatic 
processing  of  the  information,  allows  to  determine  the 
load  acting  on  each  separate  quadrant  and  on  each  sep-  3. 
arate  extraction  track  I,  II,  III,  IV. 
Said  determination  allows  in  turn  the  automatic  selec-  10 
tion  a)  during  the  loading  step  of  the  silo,  of  the  loading 
tube  and  of  the  rotation  direction  of  the  distributing  disc 
9,  in  order  to  load  the  quadrant  associated  to  the  least 
weight  (as  described  in  another  already  mentioned  pat- 
ent  application  of  the  same  applicant),  and  b)  during  the  15 
discharge  from  the  silo,  of  the  extraction  track  I,  II,  III, 
IV  with  the  greatest  load. 
The  silo  also  comprises  a  storage  tank  for  a  solution  of 
calcium  chloride,  which  is  incorporated  in  the  plant  sup-  4. 
porting  structure  at  the  ground  floor,  and  whose  capacity  20 
is  equal,  for  instance,  to  40000  liters,  wherein  this  stor- 
age  tank  is  provided  with  an  assembly  for  displacing  the 
solution,  which  is  capable  of  performing  the  following 
functions: 
filling  the  tank,  filling  the  spreader,  programmed  recircu-  25 
lation  and  recirculation  on  request. 
A  detection  system  is  also  provided  for  continuosly  mon-  5. 
itoring  the  stock,  based  on  an  electronic  pressure  trans- 
ducer  which  is  submersed  in  the  solution  (chloride  so- 
lution).  30 
Moreover,  a  user  interface  provided  with  a  touch-sensi- 
tive  screen,  interlocked  to  an  industrial  PC  with  a  spe-  6. 
cific  resident  software,  supervises  all  functions  of  the 
plant. 

Claims 

1  .  A  silo  for  storing  solid  and  dissolved  chlorides,  char- 
acterized  in  that  it  comprises  a  plurality  of  modules  40 
which  allow  to  adapt  the  capacity  of  the  silo  to  the 
particular  needs,  a  ground  floor  (3)  which  is  crossed  7. 
by  a  longitudinal  tunnel  (5)  traversed  by  the  spread- 
ers,  an  upper  floor  (4)  for  storing  the  solid  chloride, 
wherein  said  modules  are  parallel  to  each  other  and  45 
extend  transversely  with  respect  to  the  longitudinal 
tunnel  (5),  and  each  of  them  comprises  a  track  (I, 
II,  III,  IV)  for  a  reciprocating  extraction  frame  (6) 
composed  of  sliding  bars  (10,  10',  10",...)  with  op-  8. 
positely  directed  profile;  said  frame  being  located  so 
on  the  bottom  of  the  storage  chamber  (11)  and  pen- 
etrating  below  the  material  to  be  extracted,  on  one 
side  thereof,  and  pushing  the  material  -on  the  other 
side  thereof-  towards  the  discharge  trapdoors  (7a, 
7b,  7c),  which  are  located  on  the  bottom  of  the  stor-  55 
age  chamber  (11)  and  above  the  extraction  channel 
(5). 

A  silo  according  to  claim  1  ,  characterized  in  that 
each  frame  (6)  associated  to  a  respective  track  (I, 
II,  III,  IV),  is  actuated  by  a  hydraulic  actuator  or  a 
hydraulic  motor  controlled  by  a  central  hydraulic 
unit  located  at  the  ground  floor  (3),  and  said  sliding 
bars  (10,  10',  10",  ...)  have  a  wedge-like  profile. 

A  silo  according  to  claim  1  ,  characterized  in  that 
said  trapdoors  (7a,  7b,  7c)  comprise  a  mechanism 
(1  3,  1  4,  1  5,  1  6,  1  9,  20)  which  moves  the  trapdoors 
in  a  substantially  horizontal  direction  at  the  begin- 
ning  of  the  closure  movement,  and  at  the  end  of  this 
movement,  in  a  substantially  vertical  upward  direc- 
tion,  thereby  compressing  the  seals  of  a  discharge 
outlet  (17);  said  trapdoors  being  first  moved  verti- 
cally  downward  during  their  opening,  and  then  in  a 
substantially  horizontal  direction. 

A  silo  according  to  claim  3,  characterized  in  that 
said  mechanism  (13,  14,  15,  16,  19,  20)  comprises 
an  abutment  pin  (20)  and  in  that  a  connecting  rod 
(15)  of  said  mechanism  abuts  said  pin  at  the  end- 
of-stroke  position,  and  said  connecting  rod  has  an 
inclined  end  portion  which  lifts  the  trapdoor  (7a,  7b, 
7c)  articulated  to  the  connecting  rod  (15). 

A  silo  according  to  claim  3  or  4,  characterized  in  that 
said  trapdoors  (7a,  7b;  7c)  are  actuated  by  means 
of  hydraulic  motors  or  actuators  controlled  by  the 
central  control  unit. 

A  silo  according  to  claims  1  ,  3,  4,  5,  characterized 
in  that  said  trapdoors  (7a,  7b;  7c)  comprise  two  lat- 
eral  trapdoors  (7a,  7b)  and  a  central  trapdoor  (7c) 
for  each  track  (I,  II,  III,  IV,...),  wherein  each  lateral 
trapdoor  (7a,  7b)  is  connected  to  a  chute  (21  )  which 
moves  in  unison  with  the  mechanism  (13,  14,  15, 
16,  1  9,  20)  of  the  trapdoor  (7a,  7b)  and  each  lateral 
trapdoor  is  manually  operated  by  means  of  a  reduc- 
tion  gear. 

A  silo  according  to  claim  1,  characterized  in  that  dis- 
crimination  pitches  (22)  are  mounted  inside  the 
storage  chamber  (11),  which  allow  only  a  forced  ex- 
traction  of  the  solid  chloride,  from  the  central  trap- 
doors  (7c),  and  the  extraction  by  gravity,  from  the 
lateral  trapdoors  (7a,  7b). 

A  silo  according  to  claim  1  ,  characterized  in  that 
pressure  sensors  are  mounted  on  the  various  ele- 
ments  (2)  making  up  the  supporting  structure  of  the 
silo,  and  said  sensors  send  their  signals  to  a  central 
computer  which  processes  them  according  to  a  pre- 
determined  algorithm,  in  order  to  determine  the 
weight  acting  on  each  "quadrant"  of  the  storage 
chamber  (11),  so  that  during  the  discharge  of  the 
chlorides  it  will  be  possible  to  determine  which 
"quadrant"  supports  the  greatest  load,  and  during 
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the  loading  of  the  silo,  it  will  be  possible  to  determine 
the  "quadrant"  with  the  smallest  load. 

A  silo  according  to  claim  8,  characterized  in  that 
said  pressure  sensors  are  strainmeters.  s 
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