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©  Improved  centrifuging  machine. 

©  The  centrifuging  machine  comprises  walls 
inside  the  tub  which  are  gently  inclined  from  the 
bottom  towards  the  top,  opening  outwards, 
enabling  the  separation  of  phases  by  means  of 
the  component  of  the  centrifugal  force  which  is 
applied  to  the  inclined  surface  in  the  upward 
direction,  with  multiple  grooves  which  run  from 
the  lower  part  to  the  upper  part  thereof,  the 
bottoms  of  said  grooves  being  gently  inclined 
outwards.  The  inner  wall  of  the  tub  is  provided 
with  a  coating  of  synthetic  materials  to  form  a 
single  lining  and  the  whole  of  the  internal  and 
external  surfaces  of  the  tub  are  provided  with  a 
coating  of  synthetic  resin  which  is  resistant  to 
chemical  attack. 
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The  present  invention  relates  to  an  improved  cen- 
trifuging  machine  which  has  characteristics  of  novel- 
ty  and  inventive  step  relative  to  what  is  currently 
known  in  the  field. 

BACKGROUND  OF  THE  INVENTION 

Centrifuging  machines  are  designed  carry  out 
the  separation  of  solid  and  liquid  phases,  in  particular 
in  chemical  processes  and  the  like,  by  using  the  cen- 
trifugal  force,  and  they  therefore  comprise  a  tub  in 
which  the  mixture  orsuspension  to  be  separated  is  ar- 
ranged  and  which  is  subjected  to  a  rotational  speed 
great  enough  to  force  certain  phases  to  separate 
through  a  piece  of  material  which  lines  the  wall  of  the 
tub  of  the  centrifuge.  Said  walls  therefore  normally 
have  multiple  holes  through  which  the  phases  to  be 
separated  pass  to  be  collected  in  a  separate  compart- 
ment  before  proceeding  outside  the  machine. 

Among  the  problems  which  are  traditionally  en- 
countered  in  the  construction  and  use  of  centrifuging 
machines  is  to  be  specially  mentioned  the  chemical 
attack  of  many  of  the  products  to  be  treated  on  the 
components  of  the  centrifuge. 

DESCRIPTION  OF  THE  INVENTION 

The  present  invention  has  essentially  new  char- 
acteristics  which  enable  the  above  mentioned  prob- 
lems  to  be  solved  in  an  efficient  way.  The  essential 
characteristic  of  the  present  invention  is  based  on  the 
constitution  of  the  tub  walls  such  that  the  phases  to 
be  separated  can  leave  without  the  need  for  said  walls 
to  have  holes.  The  tub  of  the  centrifuge  which  forms 
the  object  of  the  present  invention  therefore  has  an  in- 
terior  wall  or  walls  which  are  provided  with  gently  in- 
clined  grooves  which  open  outwards  from  the  bottom 
towards  the  top  or  from  the  top  towards  the  bottom, 
such  that  the  liquid  projected  against  said  walls  by  the 
centrifugal  has  a  vector  of  force  which  is  the  compo- 
nent  of  the  centrifugal  force  against  the  inclined  wall, 
causing  said  liquid  to  ascend  or  descend  along  the 
walls  of  the  tub  until  it  is  expelled  in  a  region  close  to 
the  edges  or  at  the  bottom  thereof.  In  this  way  the 
need  to  provide  perforations  in  the  walls  of  the  tub  is 
avoided.  At  the  same  time  the  tub,  like  the  other  ele- 
ments  which  come  into  contact  with  the  liquids  to  be 
treated,  is  coated  externally  with  a  layer  of  synthetic 
material  which  prevents  chemical  attack  by  the  prod- 
ucts  to  be  centrif  uged.  It  should  be  noted  that  such  a 
coating  would  be  impossible  in  practice  in  the  case  of 
tubs  provided  with  perforations. 

In  an  alternative  embodiment  of  the  present  in- 
vention  the  tub  of  the  centrifuge  is  provided  with  an 
interior  lining  or  casing  made  of  a  material  which  is 
highly  resistant  to  chemical  agents  and  which  has  a 
transverse  configuration  in  the  form  of  longitudinal 
ribs  and  grooves  which  provide  the  same  character- 

istics  as  described  above,  in  that  the  grooves  are  in- 
clined  relative  to  the  vertical  such  that  when  the  cen- 
trifuging  tub  is  in  operation  it  gives  rise  to  vectors  of 
forces  which  automatically  cause  the  movement  of 

5  the  particles  to  be  separated.  Said  internal  lining  or 
casing  may  have  any  suitable  shape,  for  example  cor- 
rugated  with  curved  corrugations,  rectangular,  trape- 
zial  or  any  other  shape  which  is  suitable  for  its  oper- 
ation. 

10  The  present  invention  also  foresees  an  embodi- 
ment  for  use  with  centrifuges  in  which  discharge 
takes  place  from  the  lower  part.  In  this  case  the  liquid 
outlet  is  provided  in  an  intermediate  region  of  the  tub 
itself  by  providing  two  systems  of  grooves  along  the 

15  internal  walls  of  the  tub,  said  grooves  being  inclined 
outwards  and  opening  at  the  upper  edge  and  at  the 
lower  edge  of  the  tub  respectively  and  ending  in  a 
central  collecting  area  in  which  there  are  several  liq- 
uid  outlets.  Obviously,  in  this  case  the  grooves  may 

20  also  be  made  by  machining  the  lining  or  inner  casing 
of  the  centrifuge  tub,  or  they  may  be  made  by  means 
of  a  fitted  element  of  conveniently  corrugated  plating, 
as  has  been  indicated  above. 

According  to  another  aspect  of  the  present  inven- 
25  tion,  itfurthercomprisesaverysecuresystemofsim- 

ple  construction  for  closing  the  lid  of  the  tub,  compris- 
ing  a  number  of  through  bolts  which  pass  through 
both  the  lid  of  the  tub,  said  lid  being  completely  coated 
by  a  resin  which  is  highly  resistant  to  chemical  agents, 

30  and  the  lower  ring  for  retaining  the  collecting  bag,  the 
lower  part  of  said  pins  being  threaded  in  order  to  fix 
them,  whilst  on  the  upper  part,  which  has  a  trunco- 
conical  region  with  a  rounded  upper  vertex  for  self- 
centring,  are  provided  two  transverse,  mutually  par- 

35  allel  cuts  or  grooves,  with  flat  faces  forming  a  narrow- 
ing,  onto  which  fits  a  latch  with  a  mouth  whose  shape 
is  complementary  to  that  of  the  narrowing  of  said  bolt, 
said  latch  rotating  about  a  vertical  axis  which  is  cou- 
pled  to  the  lid  itself. 

40 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  order  that  it  be  better  understood,  the  accom- 
panying  drawings  show  by  way  of  non-limiting  exam- 

45  pie  one  practical  embodiment  of  a  centrifuge  accord- 
ing  the  present  invention. 

Figure  1  represents  a  full  section  of  the  tub  which 
forms  the  object  of  the  present  invention. 

Figure  2  shows  a  detail  in  section  of  the  tub  taken 
so  along  the  plane  indicated. 

Figures  3  and  4  each  represent  views  of  a  device 
for  securing  the  lid  of  the  tub. 

Figure  5  shows  a  full,  simplified  section  of  the 
centrifuge. 

55  Figures  6,  7,  8  and  9  are  each  details  of  embodi- 
ment  of  the  internal  plating,  in  which  the  grooves  are 
made,  in  a  centrifuging  tub  according  to  the  object  of 
the  present  invention. 

2 
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Figures  10  and  11  show  schematically  an  eleva- 
tion  view  with  a  partial  section  and  a  lower  view  of  a 
centrifuging  machine  tub  with  discharge  from  below. 

Figure  12  shows  a  detail  in  section  of  the  centri- 
fuging  tub  represented  in  figures  10  and  11. 

Figure  13  and  14  are  each  sections  of  the  tub 
shown  in  figures  10  and  12  taken  along  the  lines 
shown. 

Figure  15  shows  a  longitudinal  section  of  the  tub 
which  is  shown  in  figures  10-12. 

Figures  16,  17  and  18  are  each  details  of  the  lid 
closing  systems  provided  as  a  preferred  embodiment 
of  the  present  invention. 

Figure  19  represents  a  section  taken  along  the 
plane  indicated. 

DESCRIPTION  OF  A  PREFERRED  EMBODIMENT 

The  centrifuge  which  forms  the  object  of  the 
present  invention  comprises  a  tub  1  linked  to  a  central 
axis  2  so  that  it  can  rotate  by  means  of  a  conventional 
drive  system  3,  said  tub  being  provided  with  an  incom- 
plete  upper  lid  4  and  being  enclosed  inside  a  collect- 
ing  casing  consisting  of  a  body  in  the  form  of  a  second 
fixed  surrounding  tub  5  provided  with  lower  outlet 
pipes  6  and  an  upper  closing  lid  7.  The  liquid  to  be 
treated  is  fed  via  a  pipe  8  from  the  upper  part  of  the 
tub,  since  the  lid  4  has  a  wide  central  opening. 

According  to  this  invention,  it  is  essential  that  the 
side  wall  9  of  the  tub  has  on  its  internal  surface  10  a 
layer  of  synthetic  resin  13  with  multiple  grooves  12 
adopting  from  its  bottom  14  a  slight  outwards  inclin- 
ation,  that  is,  from  the  bottom  to  the  top,  in  order  that 
the  liquid  to  be  separated  may  run  along  said  grooves, 
arriving  to  the  upper  part  of  the  tub  9  for  its  removal 
through  the  outlet  grooves  11. 

Said  layer  of  synthetic  material  coating  1  3  may  be 
applied  to  the  rest  of  the  exposed  surfaces  of  the  tub 
as  well  as  to  other  elements,  the  coating  layers  1  5  on 
the  outside  of  the  tub  and  16  on  the  upper  edge  re- 
gions  thereof  being  shown  in  the  drawings. 

As  has  been  said,  the  centrifuge  is  provided  with 
a  incomplete  upper  lid  4,  with  radial  devices  for  secur- 
ing  it  quickly  by  means  of  a  system  of  wedges  17  and 
fixed  supports  18,  and  is  provided  inside  with  means, 
which  are  specially  integrated  into  the  upper  ring  19, 
for  securing  the  filter  bag  20  for  eliminating  the  resi- 
dues  which  remain  inside  the  tub. 

In  the  centrifuges  of  the  above  stated  type,  that 
is,  centrifuges  to  be  unloaded  from  the  top,  the  ar- 
rangement  of  the  grooves  inside  of  the  tub  brings  a 
marked  improvement  forthe  unloading  operation,  be- 
cause  the  extraction  of  the  loaded  bag  is  made  easier. 

In  the  constructional  embodiments  shown  in  ex- 
amples  6,  7,  8  and  9  the  longitudinal  grooving  of  the 
walls  of  the  tub  is  made  using  fitted  plating  elements 
of  a  suitable  material  and  which  have  a  corrugated 
structure  forming  ribs  and  grooves,  such  that  the 

grooves  have  the  characteristics  described  above  in 
terms  of  their  inclination  forthe  evacuation  of  the  par- 
ticles  to  be  separated.  As  can  be  seen  in  said  draw- 
ings,  the  pieces  of  plating,  represented  generally  by 

5  the  numbers  21,  22,  23  and  24  are  provided  with 
grooves  25,  26,  27  and  28  respectively,  which  fit  by 
the  bottom  of  said  grooves  to  the  inner  wall  of  the  cen- 
trifuge  tub,  labelled  29,  30,  31  and  32  respectively  in 
the  embodiments  shown.  The  collecting  bag  is  ar- 

10  ranged  in  contact  with  the  crests  or  ribs  of  the  corru- 
gated  plating,  which  may  have  different  structures 
such  as  rectangular  as  in  figure  6  with  crests  or  ribs 
33,  or  trapezial  as  in  figure  7  with  crests  34,  trapezial 
with  an  acute-angled  bottom  and  flat  crests  35,  or 

15  corrugated  shapes  whose  crests  36  may  also  be 
curved. 

The  machine  which  forms  the  object  of  the  pres- 
ent  invention  may  be  further  provided  with  a  lower 
discharge  tub,  as  is  shown  in  figures  10,  11  and  12. 

20  Said  tub  37  is  provided  with  lower  openings  38  for 
eliminating  the  solid  particles  to  be  separated,  in  this 
case  a  number  of  holes  39  for  the  evacuation  of  the 
liquid  being  made  in  the  side  wall  at  an  intermediate 
height  thereof,  and  in  this  case  the  internal  walls  of 

25  the  tub  37  being  provided  with  an  upper  grooved  area 
40  and  another  lower  grooved  area  41  which  start,  re- 
spectively,  at  the  upper  edge  and  at  the  lower  edge 
of  the  tub  and  which  are  gently  inclined  towards  the 
central  part  in  order  that  the  liquid  to  be  separated 

30  tends  to  move  towards  said  central  part  where  the 
outlet  openings  39  are  located,  of  which  there  can  be 
any  number.  A  separating  ring  42  is  arranged  in  front 
of  the  holes  39,  at  a  sufficient  distance  relative  to  said 
holes,  to  help  support  the  inner  collecting  cloth  mem- 

35  ber43. 
In  this  embodiment  the  layer  of  material  which  is 

deposited  on  the  side  wall  37  of  the  centrifuging  tub 
is  removed  by  means  of  a  known  type  of  device,  not 
shown,  consisting  of  a  scraper  which  can  be  moved 

40  axially  and  radially. 
The  collecting  cloth  43  is  retained  above  and  be- 

low  by  means  of  the  arrangement  of  retaining  rings  44 
each  inserted  into  grooves  in  the  walls  of  the  tub. 

The  present  invention  further  foresees  a  prefer- 
45  red  embodiment  of  the  system  for  closing  the  lid  of  the 

centrifuge  tub,  as  is  shown  in  figures  16  to  18.  Said 
closing  device  comprises  through  bolts  45  which  pass 
through  both  the  lid  46  of  the  tub  and  the  lower  ring 
47,  the  head  or  upper  part  of  said  bolts  being  conical 

so  and  rounded  48  to  improve  the  self-centring  of  the  lid 
46  during  fitting,  and  the  lower  part  49  being  threaded 
for  fixing  to  a  securing  nut  50.  The  upper  part  of  the 
bolt  is  provided  with  two  opposing  transverse  cuts  or 
grooves  51  and  51'  onto  which  fits  a  flat-walled  latch 

55  or  fastener  52  which  rotates  about  a  fixed  bolt  53  and 
which  has  a  mouth  54,  figure  17,  that  has  inclined 
edges  to  improve  its  entrance  onto  the  groove  and  a 
shape  which  is  complementary  thereto.  The  latch  52 

3 
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can  be  easily  moved  laterally  by  means  of  a  handle 
55  in  order  to  open  and  close  it.  After  it  has  been 
closed,  the  safety  fastenings  are  applied  by  means  of 
the  nut  50.  Some  of  the  fixed  bolts  53,  arranged 
around  the  circular  shape  of  the  lid,  have  rings  56  for 
engaging  the  tub  so  that  it  can  easily  be  assembled 
and  disassembled. 

The  improvement  consisting  in  the  multiple 
grooves  in  the  internal  wall  of  the  baskets  or  tubs  of 
the  centrifuges  may  also  be  used  in  horizontal  cen- 
trifuges. 

As  can  be  appreciated,  the  constitution  of  the 
centrifuge  as  has  been  described  results  in  highly  ef- 
ficient  operation,  both  in  terms  of  the  protection  of  the 
tub  walls  and  the  avoidance  of  blockages  and  ob- 
structions,  thereby  reducing  the  customary  and  both- 
ersome  tasks  of  maintenance  to  a  minimum. 

Claims 

1.  An  improved  centrifuging  machine  of  the  type 
which  is  provided  with  a  tub  that  rotates  about  its 
central  axis,  partially  open  above,  and  which  has 
means  for  receiving  the  products  to  be  treated  in- 
side  the  tub  and  for  enabling  the  desired  fractions 
to  be  separated  by  centrifugal  force,  character- 
ized  in  that  the  inner  wall  or  walls  of  the  tub  are 
gently  inclined  from  the  bottom  towards  the  top, 
opening  outwards,  enabling  the  separation  of 
phases  by  means  of  the  component  of  the  centri- 
fugal  force  which  is  applied  to  the  inclined  sur- 
face  in  the  upward  direction. 

2.  An  improved  centrifuging  machine  according  to 
claim  1,  characterized  in  that  inner  wall  of  the  tub 
is  provided  with  multiple  grooves  which  run  from 
the  lower  part  to  the  upper  part  thereof,  the  bot- 
toms  of  said  grooves  being  gently  inclined  out- 
wards. 

the  previous  claims,  characterized  in  that  the 
whole  of  the  internal  and  external  surfaces  of  the 
tub  are  provided  with  a  coating  of  synthetic  resin 
which  is  resistant  to  chemical  attack. 

5 
7.  An  improved  centrifuging  machine  according  to 

claim  1,  characterized  in  that  the  interior  walls  of 
the  tub  comprise  a  fitted  element  of  transversely 
corrugated  plating  forming  ribs  and  grooves  de- 

10  signed  to  evacuate  the  particles  to  be  separated. 

8.  An  improved  centrifuging  machine  according  to 
claim  1  ,  characterized  in  that  two  sets  of  grooves 
are  provided  on  the  walls  of  the  centrifuge  cham- 

15  ber,  said  grooves  starting  at  the  upper  edge  and 
at  the  lower  edge  respectively  of  said  chamber 
and  being  gently  inclined  towards  a  central  part 
of  the  tub  itself  where  there  are  a  numberof  outlet 
holes  for  eliminating  the  liquid  via  said  i  n  termed  i- 

20  ate  part. 

9.  An  improved  centrifuging  machine  according  to 
claims  1  to  6,  characterized  in  that  a  number  of 
bolts  pass  through  both  the  lid  of  the  centrifuge, 

25  which  is  completely  coated  by  a  resin  resistant  to 
chemical  attack,  as  well  as  the  lower  ring  for  re- 
taining  the  removable  inner  bag,  the  lower  part  of 
said  bolts  being  threaded  to  receive  a  tensioning 
nut  and  the  upper  part  being  provided  with  trans- 

30  verse  opposing  grooves  that  define  a  narrowing, 
each  suitable  for  receiving  the  complementary 
mouth  of  latches  which  rotate  about  axes  that  are 
fixed  to  the  lid  and  parallel  to  said  pins. 

35 

40 

3.  An  improved  centrifuging  machine  according  to 
claims  1  and  2,  characterized  in  that  inner  wall  of 
the  tub  is  provided  with  a  coating  of  synthetic  ma- 
terials  to  form  a  single  lining.  45 

4.  An  improved  centrifuging  machine  according  to 
the  previous  claims,  characterized  in  that  the  in- 
clined  grooves  are  made  in  the  coating  of  syn- 
thetic  resin.  so 

5.  An  improved  centrifuging  machine  according  to 
claim  1,  characterized  in  that  grooves  are  ar- 
ranged  on  the  upper  part  of  the  tub  to  allow  the 
fraction  separated  by  centrifuging  to  proceed  to  55 
the  outside. 

6.  An  improved  centrifuging  machine  according  to 

4 
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