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©  Pump  for  ice-cream  machines. 
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©  A  pump  (1)  with  piston  (2)  for  feeding  liquid 
mixture  for  ice-cream  from  a  tank  (6')  to  a  whipping 
cylinder  (5)  in  a  machine  for  the  production  of  soft- 
type  ice-cream,  comprises  valve  means  (8)  to  con- 
nect  in  an  adjustable  way  the  cylinder  (5)  of  the 
pump  (1)  with  ambient  air;  a  check  valve  (11)  posi- 
tioned  at  the  inlet  of  the  delivery  duct  (7);  an  offtake 
or  by-pass  duct  (12)  connecting  the  delivery  duct  (7) 
with  the  sucking  duct  (6);  and  a  second,  by-pass 
valve  (13),  mounted  in  the  offtake  duct  (12). 
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This  invention  relates  to  a  pump  for  ice-cream 
machines.  More  particularly,  this  invention  relates 
to  a  pump  for  feeding  an  ice-cream  liquid  mixture 
from  a  tank  into  a  whipping  cylinder  in  a  machine 
for  the  production  of  soft-type  ice-cream. 

In  this  kind  of  ice-cream  machines,  the  liquid 
mixture  that  will  become  ice-cream  is  sent  from  a 
pasteurizing  and  temperature-keeping  tank  to  a 
whipping  cylinder,  suitable  for  the  product  pas- 
teurization  as  well,  where  it  is  stirred,  cooled  and 
intimately  mixed  with  air  to  obtain  an  ice-cream 
which  in  this  particular  case  is  of  the  soft  type. 

Pumps  used  for  this  purpose  are  generally 
constituted  by  gear  pumps  or  rotary  pumps. 

The  major  drawbacks  of  these  pumps  result 
from  their  poor  head,  the  imprecision  of  their  deliv- 
ery  and  the  poor  sealing  of  the  pumping  body 
towards  the  outside  when  the  pump  is  not  working. 
All  these  drawbacks  involve  a  series  of  incon- 
veniences. 

First  of  all,  due  to  said  reduced  head,  in  these 
pumps  the  feeding  means  for  air  to  be  mixed  with 
the  liquid  mixture  consist  of  an  open  channel  which 
freely  connects,  i.e.  without  valves,  the  pump  with 
ambient  air.  When  the  machine  is  not  working  or 
during  pasteurization,  the  air  present  in  the  whip- 
ping  cyclinder  tends  to  separate  from  the  mixture 
and  reascends  the  delivery  duct,  passing  through 
the  pump  and  the  channel  and  leaving  in  the  cyl- 
inder  a  substantially  deaerated  mixture,  therefore 
the  desired  soft-type  ice-cream  does  not  form. 

Furthermore,  when  during  the  pump  operation 
an  overpressure  occasionally  creates  in  the  whip- 
ping  cylinder  and  in  the  delivery  duct,  the  aerated 
and  therefore  foamy  product  comes  out  from  said 
channel,  thus  involving  obvious  inconveniences. 

Another  inconvenience  lies  in  the  fact  that 
when  the  machine  is  in  the  whipping  stage  without 
ice-cream  delivery,  the  temperature  of  the  dis- 
charge  duct  and  subsequently  of  the  pump  gradu- 
ally  falls  down  to  the  temperature  of  the  whipping 
cylinder  thus  forming  crystals  which  may  enter  the 
gears  and  damage  them. 

Pumps  provided  with  pistons  instead  of  rotary 
pumps  have  been  proposed;  said  pumps,  though 
having  better  control  on  head  and  delivery,  how- 
ever  involve,  for  their  configuration  and  application, 
inconveniences  due  to  foam  formation  and/or  to  the 
need  of  being  equipped  with  their  own  independent 
motor. 

An  object  of  this  invention  is  to  solve  the  afore- 
said  problems  by  proposing  a  pump  provided  with 
good  control  of  head  and  delivery,  and  which  can 
be  easily  manufactured  and  operated.  Said  object 
is  achieved  by  means  of  the  present  invention 
which  relates  to  a  pump  for  feeding  liquid  mixtures 
for  ice-cream  from  a  tank  to  a  whipping  cylinder  in 
a  machine  for  the  production  of  soft  type  ice- 

cream,  said  pump  being  provided  with  a  piston 
movable  within  a  cylinder  connected  with  a  sucking 
duct  of  the  tank  and  a  delivery  duct  in  the  whipping 
cylinder,  characterized  in  that  it  comprises  valve 

5  means  to  connect  in  an  adjustable  way  said  cyl- 
inder  of  the  pump  with  ambient  air;  a  check  valve 
positioned  at  the  inlet  of  said  delivery  duct;  an 
offtake  or  by-pass  duct  connecting  said  delivery 
duct  with  said  sucking  duct;  as  well  as  a  second 

io  by-pass  valve,  mounted  on  said  offtake  duct. 
According  to  a  particularly  advantageous  as- 

pect  of  the  invention,  the  by-pass  duct  is  con- 
nected  with  the  sucking  duct  in  the  vicinity  of  the 
outlet  of  the  latter  in  the  pump  cylinder. 

75  In  this  way  it  is  avoided  that  the  liquid  mixture, 
emulsified  with  air  and  therefore  foamy,  falls  down 
again  into  the  tank  containing  the  non  aerated 
liquid  mixture.  The  invention  will  be  now  described 
more  in  detail  with  reference  to  the  accompanying 

20  drawings  given  for  illustrative  and  non  limiting  pur- 
poses,  wherein: 

-  figure  1  represents  a  longitudinal  section  of 
the  pump  according  to  the  invention;  and 

-  figure  2  shows  the  development  of  an  operat- 
25  ing  cam  for  said  pump. 

As  previously  mentioned,  the  pump  1  is  pro- 
vided  with  a  piston  2  movable  between  a  top  dead 
center  3  and  a  bottom  dead  center  4  (indicated  by 
a  dashed  line)  inside  a  cylinder  5.  The  cylinder  5  is 

30  connected  with  a  duct  6  sucking  the  liquid  mixture 
for  ice-cream  from  a  tank  6'  and  with  a  delivery 
duct  7  to  feed  said  mixture  to  a  whipping  cylinder 
7'. 

On  the  cylinder  5  of  the  pump  1  there  are  also 
35  mounted  means  8  to  connect  in  an  adjustable  way 

the  inside  of  the  cylinder  with  ambient  air  and  to 
allow  a  preset  amount  of  air  to  enter  the  cylinder 
during  the  sucking  stage.  Preferably  the  means  8 
comprise  a  stem  valve  9  and  a  sealing  gasket  9a 

40  as  well  as  a  spring  10  or  similar  elastic  means  for 
calibrating  said  valve.  Furthermore  the  means  8  are 
positioned  offset  towards  the  bottom  dead  center  4 
with  respect  to  the  duct  6,  in  a  way  that  first  the 
liquid  mixture  is  sucked  into  the  cylinder  and  then 

45  air. 
At  the  inlet  of  the  delivery  duct  7  there  is 

provided  a  check  valve  that  acts  in  a  known  way  to 
prevent  the  passage  of  mixture  from  the  whipping 
cylinder  7'  to  the  pump  during  the  sucking  stage. 

50  Downstream  of  the  engagement  point  of  the 
valve  1  1  with  the  cylinder  5  there  is  an  offtake  duct 
12  or  by-pass  duct,  which  is  connected  to  the 
sucking  duct  6.  Inside  the  duct  12  there  is  provided 
a  second  by-pass  valve  13  which  is  calibrated  to 

55  prevent  the  passage  of  liquid  mixture  and  air  from 
the  duct  12  to  the  duct  6  during  normal  delivery 
stage,  allowing  on  the  contrary  said  passage  when 
an  overpressure  arises  inside  the  whipping  cylinder 
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7'  and  the  duct  7. 
In  the  preferential  embodiment  shown,  the  duct 

12  is  connected  to  the  sucking  duct  6  in  the  vicinity 
of  the  outlet  of  the  latter  into  the  cylinder  5.  This 
position  is  particularly  advantageous  since  in  this  5 
way  the  product  coming  from  the  duct  12  remains 
confined  inside  the  duct  6,  without  falling  again  into 
the  tank  containing  the  liquid  mixture  6'. 

Said  confinement  is  however  made  easier  by 
the  fact  that  the  product  coming  from  the  duct  12  10 
is  mixed  with  air  and  therefore  has  a  lower  specific 
weight  than  the  liquid  mixture  alone  present  in  the 
duct  6. 

The  pump  1  is  motorized  by  means  of  a  belt  2. 
(not  shown)  which  is  driven  by  the  stirrer  shaft  of  is 
the  whipping  cylinder.  The  piston  2  on  its  turn  is 
actuated  by  means  of  cams  14  or,  alternatively,  by 
a  system  of  connecting  rod  and  crank. 

The  cams  4  are  shaped  in  a  way  as  to  transmit  3. 
to  the  piston  2  a  constant  speed  both  during  the  20 
sucking  stage  and  during  the  delivery  stage,  avoid- 
ing  speed  variations  near  the  bottom  and  top  dead 
centers. 

The  development  of  a  cam  of  such  a  type  is  4. 
illustrated  in  figure  2.  25 

During  operation,  the  piston  2  moves  from  the 
dead  center  3  to  the  dead  center  4  sucking  in  5. 
sequence  liquid  mixture  through  the  duct  6  and  air 
through  the  means  8. 

Liquid  mixture  and  air  are  then  sent  to  the  duct  30 
7  through  the  check  valve  1  1  . 

If  inside  the  duct  7  and  the  cylinder  7'  mixture 
and  air  are  already  present  in  a  sufficient  amount,  6. 
an  overpressure  or  counterpressure  arises  which 
leads  to  the  opening  of  the  valve  13  and  to  the  35 
passage  of  the  foamy  product,  due  to  the  presence 
of  air,  into  the  duct  6,  from  which  it  is  again  sucked  7. 
into  the  cylinder  5  in  the  subsequent  sucking  stage. 
The  position  of  the  duct  12  and  the  size  of  the  duct 
6  are  such  as  to  allow  the  confinement  of  the  40 
aerated  and  foamy  mixture  inside  the  duct  6.  8. 

Under  said  conditions,  therefore,  the  aerated 
miuxture  is  recycled  between  the  cylinder  5,  the 
by-pass  duct  12  and  the  duct  6. 

If  moreover,  when  the  machine  is  not  in  opera-  45 
tion,  pressure  inside  the  duct  7  and  the  cylinder  7' 
exceeds  the  value  corresponding  to  the  calibration 
value  of  the  valve  13,  the  latter  opens,  exhausting 
overpressure  into  the  duct  6.  In  any  case  there  is 
no  loss  of  air  necessary  to  the  product  aeration,  in  so 
that  the  stem  valve  9  and  the  gasket  9a  sealingly 
close  the  means  8. 

Claims 
55 

1.  A  pump  for  feeding  liquid  mixtures  for  ice- 
cream  from  a  tank  to  a  whipping  cylinder  in- 
side  a  machine  for  the  production  of  soft-type 

ice-cream,  said  pump  being  provided  with  a 
piston  movable  within  a  cylinder  connected 
with  a  sucking  duct  from  the  tank  and  a  deliv- 
ery  duct  into  the  whipping  cylinder,  character- 
ized  in  that  it  comprises  valve  means  to  con- 
nect  in  an  adjustable  way  said  cylinder  of  the 
pump  with  ambient  air;  a  check  valve  posi- 
tioned  at  the  inlet  of  said  delivery  duct;  an 
offtake  duct  or  by-pass  duct  connecting  said 
delivery  duct  with  said  sucking  duct;  and  a 
second,  by-pass  valve,  mounted  in  said  offtake 
duct. 

A  pump  according  to  claim  1,  wherein  said 
offtake  or  by-pass  duct  is  connected  with  said 
sucking  duct  in  the  vicinity  of  the  outlet  of  the 
sucking  duct  in  said  cylinder. 

A  pump  according  to  claim  1,  wherein  said 
valve  means  to  feed  air  to  the  cylinder  consist 
of  a  stem  valve  and  elastic  means  to  calibrate 
said  valve. 

A  pump  according  to  claim  3,  wherein  said 
stem  valve  is  provided  with  a  sealing  gasket. 

A  pump  according  to  claim  1,  wherein  said 
connecting  means  for  ambient  air  are  posi- 
tioned  offset  towards  the  bottom  dead  center 
of  the  travel  of  said  cylinder,  with  respect  to 
said  sucking  duct. 

A  pump  according  to  one  of  the  preceding 
claims,  characterized  in  that  it  is  motorized  by 
the  stirrer  of  said  whipping  cylinder. 

A  pump  according  to  claim  1,  wherein  said 
piston  is  actuated  by  a  system  with  connecting 
rod  and  crank. 

A  pump  according  to  claim  7,  wherein  said 
cams  are  shaped  in  a  way  as  to  transmit  a 
constant  speed  to  said  piston  during  its  whole 
travel. 
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