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(54)  Pumping  device,  in  particular  for  cement  material 

(57)  In  a  pumping  device  (1  )  a  first  piston  pump  (4) 
and  a  second  piston  pump  (8),  having  respectively  a  first 
suction/delivery  mouth  (6)  and  a  second  suction/deliv- 
ery  mouth  (10)  both  communicating  with  the  inside  of  a 
container  (2)  suitable  for  containing  a  material  to  be 
pumped,  act  in  phase  with  one  another  so  that,  when 
one  performs  the  compression  phase,  the  other  one  per- 
forms  the  suction  phase.  A  connection  duct  (1  3)  provid- 

ed  with  an  inlet  aperture  (14)  for  the  material  pressed 
by  the  said  piston  pumps  (4)  and  (8)  is  able  to  rotate 
about  an  axis  of  rotation  (x-x)  with  the  possibility  of  as- 
suming  selectively  at  least  a  first  position  and  a  second 
position  in  which  the  inlet  aperture  (14)  is  sealingly  con- 
nected  to  the  first  suction/delivery  mouth  (6)  and,  re- 
spectively,  to  the  second  suction/delivery  mouth  (10). 
The  pumping  device  (1  )  is  used  in  particular  on  building 
sites  for  the  purpose  of  conveying  concrete. 
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Description 

The  present  invention  relates  to  a  pumping  device, 
in  particular  for  cement  material. 

Specifically,  but  not  exclusively,  it  finds  practical  ap- 
plication  in  building  sites,  for  the  purpose  of  conveying 
concrete. 

The  invention  relates  in  particular  to  a  device  com- 
prising:  a  container,  suitable  for  containing  a  material  to 
be  pumped:  a  first  piston  pump,  having  a  first  suction/ 
delivery  mouth  communicating  with  the  inside  of  the 
container;  a  second  piston  pump,  having  a  second  suc- 
tion/delivery  mouth  also  communicating  with  the  inside 
of  the  container;  a  deviating  member,  comprising  a  mov- 
able  connection  duct  provided  with  an  aperture  for  in- 
troduction  of  the  material  pressed  by  the  said  piston 
pumps.  The  said  piston  pumps,  during  use,  are  de- 
signed  to  perform  alternately,  via  the  associated  suction/ 
delivery  mouths,  suction  and  compression  of  a  part  of 
the  material  contained  in  the  container.  The  connection 
duct  is  capable  of  rotating,  following  operation  synchro- 
nised  with  that  of  said  piston  pumps,  about  an  axis  of 
rotation  with  the  possibility  of  assuming  selectively  at 
least  a  first  position  and  a  second  position  in  which  the 
inlet  aperture  is  sealingly  connected  to  the  first  suction/ 
delivery  mouth  and,  respectively,  to  the  second  suction/ 
delivery  mouth.  It  is  envisaged  that,  in  both  the  above- 
mentioned  positions  of  the  connection  duct,  an  outlet 
end  thereof  is  connected  to  a  duct  for  conveying  the  ma- 
terial. 

A  device  of  this  type  for  conveying  concrete  is  al- 
ready  known,  in  which  the  movable  deviating  member 
consists  of  a  curved,  elbow-shaped,  duct  able  to  per- 
form  an  oscillating  movement  about  an  axis  of  rotation 
substantially  coinciding  with  the  axis  of  the  entry  mouth 
of  the  fixed  duct  for  conveying  the  concrete.  In  this 
known  pumping  device  the  deviating  member  is  com- 
monly  referred  to  as  being  of  the  "elephant  trunk"  type. 

In  another  known  device  of  the  type  in  question,  the 
deviating  member  is  provided  with  a  movable  duct  which 
is  also  able  to  perform  an  oscillating  movement,  the  lon- 
gitudinal  axis  of  which  has  a  substantially  S-shaped  con- 
figuration. 

During  an  operating  phase  of  these  known  devices, 
the  deviating  member  positions  the  inlet  aperture  so  that 
it  is  directly  facing,  in  a  sealing  manner,  the  mouth  of  the 
pump  which  is  performing  the  concrete  compression  or 
delivery  phase,  while  the  mouth  of  the  other  pump,  dur- 
ing  suction,  is  able  to  suck  in  the  concrete  contained  in 
the  container;  once  the  pumps  have  terminated  the  cor- 
responding  compression  and  suction  phases,  the  devi- 
ating  member  is  displaced  so  that  its  inlet  aperture  seal- 
ingly  faces  the  mouth  of  the  pump  which  previously 
sucked  in  the  concrete  and  which  is  now  ready  for  com- 
pression  thereof;  after  which  the  pumps  are  activated, 
with  reverse  functions  compared  to  the  previous  phase, 
namely  the  pump  which  previously  performed  a  sucking 
action  now  performs  a  pressing  action,  and  vice  versa. 

A  drawback  of  the  abovementioned  known  devices 
consists  in  the  fact  that,  during  displacement  of  the  de- 
viating  member  from  one  pump  to  another,  no  pumping 
action  is  performed.  In  other  words,  the  time  it  takes  for 

5  displacement  of  the  deviating  member  from  one  pump 
to  another  represents  dead  time  in  terms  of  operation  of 
the  device. 

Another  drawback  of  the  known  devices  consists  in 
the  fact  that  the  pumping  cycles  and  the  associated  dis- 

10  placements  are  controlled  by  solenoid  valves  and  end- 
of-travel  devices  which,  operating  under  adverse  condi- 
tions,  are  often  subject  to  malfunctions. 

The  object  of  the  present  invention  is  to  overcome 
the  abovementioned  drawback  of  the  known  art,  by  pro- 

's  viding  a  pumping  device  in  which  there  is  no  dead  time. 
Afurther  object  is  that  of  eliminating  all  the  solenoid 

valves  and  end-of-travel  devices  which  are  the  cause  of 
various  drawbacks. 

One  advantage  of  the  invention  is  that  it  is  simple 
20  and  low-cost  from  a  constructional  point  of  view. 

Another  advantage  is  that  it  allows  a  continuous  and 
regular  movement  of  the  deviating  member. 

These  objects  and  advantages,  along  with  others, 
are  all  achieved  by  the  invention  in  question,  as  charac- 

25  terized  by  the  claims  indicated  below. 
The  invention  is  described  below  in  detail  with  ref- 

erence  to  the  accompanying  figures  which  show  a  pre- 
ferred  embodiment  thereof. 

30  Figure  1  shows  a  schematic  plan  view,  from  above, 
of  the  device,  interrupted  and  partially  sectioned; 
Figure  2  shows  a  part  not  shown  in  the  view  of  Fig- 
ure  1  ; 
Figure  3  shows  a  schematic  front  view  of  a  detail  of 

35  Figure  1  ; 
Figure  4  shows  a  schematic  section  along  the  plane 
indicated  by  IV-IV  in  Figure  3; 
Figure  5  shows  a  schematic  cross-section  along  the 
surface  indicated  by  V-V  in  Figures  3  and  4. 

40 
With  reference  to  the  abovementioned  figures,  1 

denotes  in  its  entirety  a  pumping  device  comprising  a 
container  2  suitable  for  containing  a  material  to  be 
pumped.  In  the  case  described  here,  the  device  1  is  par- 

45  ticularly  suitable  for  the  pumping  of  concrete.  The  con- 
tainer  2,  which  is  of  the  known  type,  has  walls  3  and  has 
at  the  top  a  wide  opening  for  introduction  of  the  concrete. 
In  Figure  1  the  container  2  is  sectioned  along  a  horizon- 
tally  sectioned  plane. 

so  The  device  1  comprises  a  first  piston  pump  4  with 
a  horizontal-axis  cylinder  5  terminating  at  one  end  in  a 
first  suction/delivery  mouth  6  communicating  with  the  in- 
side  of  the  container  2.  7  denotes  the  actuating  stem  of 
the  piston  sliding  inside  the  cylinder  5. 

55  The  device  1  also  comprises  a  second  piston  pump 
8  with  a  cylinder  9,  the  axis  of  which  is  parallel  to  that  of 
the  cylinder  5  and  lying  on  the  same  horizontal  plane. 
The  cylinder  9  terminates  in  a  second  suction/delivery 
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mouth  10  communicating  with  the  inside  of  the  container 
2  and  located  alongside  the  first  mouth  6,  substantially 
coplanar  with  respect  to  the  latter.  11  denotes  the  actu- 
ating  stem  of  the  piston  sliding  inside  the  cylinder  9. 

The  two  actuating  stems  7  and  11  slide  inside  re- 
spective  hydraulic  cylinders  7a  and  11a  operated  by  the 
hydraulic  circuit  which  will  be  described  below.  The  pis- 
ton  pumps  4  and  8,  during  use,  are  designed  to  perform 
alternately,  via  the  associated  suction/delivery  mouths 
6  and  10,  suction  and  compression  of  a  part  of  the  ma- 
terial  contained  in  the  container  2.  The  pumps  4  and  8 
are  operated  by  means  of  a  hydraulic  transmission  cir- 
cuit,  as  a  result  of  which  the  pumps  act  in  phase  with 
one  another  so  that,  when  one  performs  the  compres- 
sion  phase,  the  other  one  performs  the  suction  phase. 

The  device  1  is  provided  with  a  deviating  member 
12  comprising  a  movable  connection  duct  13  provided 
with  an  inlet  aperture  1  4  for  the  concrete  pressed  by  the 
piston  pumps  4  and  8. 

The  connection  duct  1  3  is  capable  of  rotating  about 
an  axis  of  rotation  x-x,  following  operation  by  drive 
means,  denoted  in  their  entirety  by  1  5,  which  act  in  syn- 
chronism  with  the  action  of  the  piston  pumps  4  and  8. 
The  connection  duct  13  has  the  possibility  of  assuming 
selectively  at  least  a  first  position  and  a  second  position 
in  which  the  inlet  aperture  14  is  sealingly  connected  to 
the  first  suction/delivery  mouth  6  and,  respectively,  to 
the  second  suction/delivery  mouth  10. 

The  connection  duct  13  has  an  outlet  end  16  con- 
nected  to  a  conveying  duct  17  (illustrated  only  partly  in 
Figure  1)  for  conveying  the  concrete,  also  at  consider- 
able  distances  and  heights.  The  outlet  end  16  and  an 
entry  mouth  1  8  of  the  conveying  duct  1  7  are  coaxial  and 
directly  facing  one  another;  their  common  axis  coincides 
with  the  axis  of  rotation  x-x  of  the  conveying  duct  1  3,  so 
that  during  rotation  of  the  latter  they  remain  coaxially 
facing  and  communicating.  The  end  part  19  of  the  con- 
nection  duct  13  is  cylindrical  with  an  axis  x-x  and  is  ro- 
tatably  coupled  to  the  container  2  by  means  of  rolling 
support  elements  20. 

The  inlet  aperture  14  of  the  duct  13  extends  longi- 
tudinally  between  the  first  suction/delivery  mouth  6  and 
the  second  suction/delivery  mouth  1  0  and  has  the  shape 
of  a  curved  eyelet  with  its  longitudinal  axis  substantially 
in  the  form  of  an  arc  of  a  circumference,  the  centre  of 
which  is  situated  in  the  vicinity  of  or  coinciding  with  the 
axis  of  rotation  x-x  of  the  connection  duct  1  3. 

The  angular  amplitude  of  the  inlet  aperture  14  is 
slightly  less  than  180°.  There  are  also  provided  sealing 
means,  of  the  known  type,  operating  between  the  inlet 
aperture  1  4  and  a  fixed  wear  plate  21  which  is  mounted 
at  one  end  of  the  piston  pumps  4  and  8  and  on  which 
the  connection  duct  1  3  is  designed  to  slide  during  use. 

The  suction/delivery  mouths  6  and  10  of  the  piston 
pumps  4  and  8  are  situated  in  diametrically  opposite  po- 
sitions  with  respect  to  the  axis  of  rotation  x-x  of  the  con- 
nection  duct  13. 

The  drive  means  15  are  designed  to  cause  contin- 

uous  rotation  of  the  connection  duct  13.  These  drive 
means  15  are  arranged  outside  the  container  2  and  do 
not  come  into  contact  with  the  concrete. 

The  flow  cross-section  of  the  connection  duct  13 
5  gradually  narrows  from  the  inlet  aperture  14  towards  the 

outlet  end  16  leading  into  the  conveying  duct  17.  The 
longitudinal  axis  of  the  connection  duct  13  is  a  curved 
line  substantially  in  the  form  of  an  "S",  as  shown  in  Fig- 
ure  4. 

10  The  drive  means  1  5  comprise  a  hydraulic  motor  22, 
with  a  reducer  23,  having  a  predetermined  swept  vol- 
ume  equal  to  the  displacement  of  the  two  pistons  7a  and 
11a. 

24  denotes  a  hydraulic  pump  which  transmits  the 
is  oil  to  the  hydraulic  motor  22  by  means  of  the  duct  25. 

The  motor  22  imparts  the  rotation  to  a  pivot  26  on 
which  the  movable  connection  duct  is  keyed.  The  oil 
leaving  the  hydraulic  motor  22,  via  a  duct  27,  enters  into 
a  rotating  distributor  28  moved,  by  means  of  a  chain  29, 

20  by  the  same  pivot  26  on  which  a  pinion  30  is  keyed. 
The  chain  29,  actuated  by  the  pinion  30,  causes  ro- 

tation  of  a  pinion  31  keyed  onto  a  shaft  of  the  rotating 
distributor  28. 

The  oil  supplied  from  the  motor  enters  into  the  ro- 
25  tating  distributor  through  an  inlet  32  and  emerges  alter- 

nately  from  the  mouth  33  or  34,  each  of  which  supplies 
respectively  the  hydraulic  cylinder  7a  or  11a.  The  oil 
which,  for  example,  enters  into  the  chamber  of  the  cyl- 
inder  7a  compresses  the  oil  which  is  located  underneath 

30  the  piston  and  is  conveyed,  via  the  connection  35,  to  the 
bottom  chamber  of  the  other  cylinder  Ha  which  is  thus 
moved  in  the  opposite  direction  to  the  previous  one,  re- 
sulting  in  the  alternating  movement  of  the  pistons. 

The  pumping  control  system  is  therefore  entirely  hy- 
35  draulic/mechanical. 

The  device  1  operates  as  follows. 
The  piston  pumps  4  and  8  are  activated  so  as  to 

perform  alternately  the  respective  compression  and 
suction  strokes  in  phase  with  one  another,  while  the  con- 

40  nection  duct  1  3  is  operated  so  as  to  perform  a  continu- 
ous  rotational  movement  about  the  axis  x-x;  this  move- 
ment  is  synchronised  with  operation  of  the  piston  pumps 
4  and  8.  During  rotation  of  the  connection  duct  13,  the 
inlet  aperture  1  4  is  positioned  at  least  partially  facing,  in 

45  a  sealing  manner,  the  end  mouth  of  one  of  the  piston 
pumps,  i.e.  the  pump  performing  the  compression 
phase.  In  this  way  the  concrete  is  able  to  pass,  via  the 
connection  duct  1  3,  from  the  pump  to  the  conveying  duct 
17.  When  the  compression  phase  of  a  pump  (for  exam- 

50  pie  the  first  pump  4)  has  ended,  one  end  of  the  aperture 
1  4  in  the  form  of  a  curved  eyelet  is  still  in  communication 
with  the  end  mouth  6  of  this  pump,  while  the  opposite 
end  of  the  aperture  14  is  about  to  position  itself  facing 
the  mouth  of  the  other  pump  8  which,  in  the  meantime, 

55  has  concluded  its  suction  phase.  Continuing  the  rotation 
of  the  connection  duct  13,  the  aperture  14  will  come  to 
face,  with  its  front  end  (relative  to  the  direction  of  rota- 
tion),  the  pump  8  ready  for  the  compression  phase, 
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while  the  mouth  6  of  the  other  pump  4  will  no  longer  be 
communicating  with  the  aperture  1  4  and  this  pump  4  will 
therefore  be  able  to  proceed  with  the  concrete  suction 
phase  being  directly  in  communication  with  the  inside  of 
the  container  2.  In  this  way  there  is  no  dead  time  during  s 
operation  of  the  device  1,  since  as  soon  as  one  pump 
has  terminated  its  compression  phase,  the  other  pump 
may  almost  immediately  start  its  compression  phase. 

10 
Claims 

1.  Pumping  device  (1)  of  the  type  comprising:  a  con- 
tainer  (2),  suitable  for  containing  a  material  to  be 
pumped;  a  first  piston  pump  (4),  having  a  suction/  15 
delivery  mouth  (6)  communicating  with  the  inside  of 
the  container  (2);  and  a  second  piston  pump  (8), 
having  a  second  suction/delivery  mouth  (10)  also 
communicating  with  the  inside  of  the  container  (2), 
the  said  piston  pumps  (4)  and  (8),  during  use,  being  20 
designed  to  perform  alternately,  via  the  associated 
suction/delivery  mouths  (6)  and  (10),  suction  and 
compression  of  a  part  of  the  material  contained  in 
the  container  (2),  characterized  in  that  it  comprises 
a  deviating  member  (12),  comprising  a  movable  25 
connection  duct  (1  3)  provided  with  an  aperture  (14) 
for  introduction  of  the  material  pressed  by  the  said 
piston  pumps  (4)  and  (8),  the  connection  duct  (13) 
being  capable  of  rotating  continuously,  following  op- 
eration  synchronised  with  that  of  said  piston  pumps  30 
(4)  and  (8),  about  an  axis  of  rotation  (x-x)  with  the 
possibility  of  assuming  selectively  at  least  a  first  po- 
sition  and  a  second  position  in  which  the  inlet  aper- 
ture  (14)  is  sealingly  connected  to  the  first  suction/ 
delivery  mouth  (6)  and,  respectively,  to  the  second  35 
suction/delivery  mouth  (1  0),  it  being  envisaged  that, 
in  both  the  abovementioned  positions  of  the  con- 
nection  duct  (13),  an  outlet  end  (16)  thereof  is  con- 
nected  to  a  duct  (17)  for  conveying  the  material, 
said  inlet  aperture  (14)  extending  longitudinally  be-  40 
tween  the  first  and  the  second  suction/delivery 
mouths  (6)  and  (1  0)  and  having  its  longitudinal  axis 
substantially  in  the  form  of  an  arc  of  a  circumfer- 
ence,  the  centre  of  which  is  situated  in  the  vicinity 
of  or  coinciding  with  the  axis  of  rotation  (x-x)  of  the  45 
connection  duct  (13). 

2.  Device  according  to  Claim  1,  characterized  in  that 
it  comprises  means  (15)  designed  to  cause  contin- 
uous  rotation  of  the  connection  duct  (1  3).  so 

3.  Device  according  to  Claim  1  or  2,  characterized  in 
that  the  suction/delivery  mouths  (6)  and  (10)  of  the 
piston  pumps  (4)  and  (8)  are  situated  in  diametrical- 
ly  opposite  positions  with  respect  to  the  axis  of  ro-  55 
tation  (x-x)  of  the  connection  duct  (13). 

4.  Device  according  to  any  one  of  the  preceding 

claims,  characterized  in  that  the  flow  cross-section 
of  the  connection  duct  (1  3)  narrows  gradually  from 
the  inlet  aperture  (14)  towards  the  said  outlet  end 
(16). 

5.  Device  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  the  said  drive  means 
(15)  designed  to  cause  rotation  of  the  connection 
duct  (13)  are  located  outside  the  container  (2). 

6.  Device  according  to  any  one  of  the  preceding 
claims,  characterized  in  that  the  said  drive  means 
(15)  comprise  a  hydraulic  motor  (22)  which  imparts 
the  rotation  to  the  connection  duct  (1  3)  and  to  a  ro- 
tating  distributor  (28)  which  is  supplied  with  the  dis- 
charge  oil  of  the  motor  and  transmits  said  oil  alter- 
nately  to  the  inlet  of  one  of  two  hydraulic  cylinders 
(7a)  or  (11a)  which  actuate  respectively  the  piston 
pumps  (4)  and  (11). 
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