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The  invention  relates  to  a  low-temperature 
liquefied  gas  outflow  device  of  the  type  as  indi- 
cated  in  the  precharacterizing  portion  of  claim  1.  A 
low-temperature  liquefied  gas  outflow  device  of 
this  type  is  already  shown  in  US-A-4  203  299. 

In  US-A-2  761  646  there  is  shown  a  discharge 
nozzle  for  fluid  spray  nozzles  which  shows  a 
plurality  of  variably  sized  fluid  supply  parts. 

There  are  many  fields  in  which  it  is  necessary  to 
provide  a  flow  of  low-temperature  liquefied  gas 
such  as  liquid  nitrogen  at  an  accurately  constant 
rate. 

In  general,  low-temperature  liquefied  gas  is 
naturally  of  a  high  vaporability,  and  once  vaporiza- 
tion  occurs,  the  resultant  gas  mixes  with  the 
liquefied  gas.  Thus  it  is  difficult  to  maintain  an 
accurate  flow  of  low-temperature  liquefied  gas  at  a 
constant  rate.  Accordingly,  it  is  desirable  that  such 
a  low-temperature  liquefied  gas  should  be  pre- 
vented  from  evaporation  so  that  the  liquefied  gas 
flow  is  completely  liquefied. 

Particularly  when  using  a  liquefied  gas  flow  in 
the  liquid  state,  it  is  desirable  to  minimize  the 
evaporation  of  the  liquefied  gas  even  after  it  has 
flowed  out  of  the  outflow  device. 

In  prior  art  outflow  devices,  a  single  through- 
hole  is  provided  in  a  nozzle  and  the  surface  area  of 
the  low-temperature  liquefied  gas  flowing  out  of 
the  nozzle  through-hole  is  made  to  be  as  small  as 
possible. 

In  such  a  prior  art  outflow  device,  if the  pressure 
inside  the  device  is  constant,  for  example  if  it  is  at 
atmospheric  pressure,  the  outflow  rate  is  deter- 
mined  by  the  liquid  level  (head)  and  the  diameter 
of  the  nozzle  hole.  Accordingly,  when  both  of  the 
liquid  level  and  nozzle  hole  diameter  are  fixed,  the 
only  control  that  be  effected  on  the  outflow  rate  of 
liquefied  gas  is  the  insertion  of  the  tip  of a  needle 
valve  into the  nozzle  hole  so  that the  opening  of the 
hole  is  adjusted  by  the  degree  of  insertion  of  the 
needle  valve. 

This  control  is,  however,  very  difficult  with  a 
nozzle  hole  having  a  relatively  small  diameter. 
Thus,  the  prior  art  outflow  device  cannot  meet the 
requirement  of  varying  the  outflow  rate  readily 
according  to  its  various  uses. 

An  object  of the  present  invention  is  to  provide  a 
low-temperature  liquefied  gas  outflow  device 
which  removes  the  above  defects  and  enables  an 
effective  control  of  the  outflow  rate  of  low- 
temperature  liquefied  gas. 

The  low-temperature  liquefied  gas  outflow 
device  according  to  the  present  invention  is 
characterized  by  the  features  as  indicated  in  the 
characterizing  portion  of  claim  1. 

The  other  objects  and  advantages  of the  present 
invention  will  be  apparent  from  the  description 
taken  in  conjunction  with  the  accompanying  draw- 
ings,  in  which: 

Fig.  1 is  a  vertically  sectioned  front view  of  a low- 
temperature  liquefied  gas  outflow  device  accord- 
ing  to  an  embodiment  of  the  present  invention; 

Fig.  2  is  an  explanatory  view  showing  an  impor- 

tant  part  of  a  low-temperature  liquefied  gas  out- 
flow  device  according  to  another  embodiment  of 
the  present  invention;  and 

Fig.  3  is  an  explanatory  view  similar  to  Fig.  2 
showing  an  important  part  of  a  low-temperature 
liquefied  gas  outflow  device  according  to  a  third 
embodiment  of  the  present  invention. 

Referring  to  Fig.  1,  numeral  1  denotes  a  heat- 
insulating  container  which  has  an  opening  at  the 
top  and  a  double-walled  structure  overthe  remain- 
ing  part.  The  space  between  the  outer  and  inner 
walls  is  keptto  vacuum.  Numeral  2  denotes  a  cover 
member  closing  the  opening  of  the  container,  and 
numeral  3  denotes  a  low-temperature  liquefied 
gas  supply  conduit  which  is  inserted  into  the 
container  1  through  the  cover  member  2.  Numeral 
4  designates  an  electromagnetic  check  valve 
which  is  interposed  between  the  supply  conduit  3 
and  a  low-temperature  liquefied  gas  source  (not 
shown),  and  numeral  5  designates  a  vaporized-gas 
exhaust  conduit  which  is  connected  to  the  cover 
member  2  so  as  to  communicate  with  the  inside  of 
the  container  1 and  is  of  a sufficient  size.  Numeral  6 
designates  a  level  sensor  insertion  tube  inserted 
into  the  container  1  through  the  cover  member  2, 
numeral  7  a  level  sensor  provided  within  the  level 
sensor  insertion  tube  6  which  generates  an  output 
for  controlling  the  electromagnetic  check  valve  4, 
and  numeral  8  a  filter  provided  at  the  end  of  the 
liquefied  gas  supply  conduit  3. 

According  to  the  present  invention,  in  addition 
to  the  above  structure  an  opening  9  is  provided  in 
the  center  of  the  base  of  the  inner  wall  of  the 
container  1,  and  the  top  of  a  cylindrical  member 10 
is  fitted  into  the  opening  9.  This  cylindrical 
member  10  has  an  opening  in  the  top  which  is 
closed  by  a  cap  12  which  has  an  aperture  11  in  its 
side  surface  and  another  aperture  11'  in  its  upper 
surface.  An  opening  13  is  provided  in  the  center  of 
the  base  of  the  outer  wall  of  the  container  1,  and 
the  cylindrical  member  10  also  has  a  lower  open- 
ing  in  its  base.  These  openings  are  both  closed  by  a 
liquefied  gas  outflow  nozzle  14.  The  nozzle  14  has  a 
plurality  of throug h-holes  15 extending  in the axial 
direction  of the  container  1,  any  desired  number  of 
which  is  made  to  open  or  close  by  a  valve  member 
16. 

With  respect to  the  number  of  the  through-holes 
provided  in  the  nozzle  14,  in  the  first  embodiment 
illustrated  in  Fig.  1,  for  example,  four  through- 
holes  15  are  arranged  around  the  circumference  of 
a  single  circle  substantially  in  the  center  of  the 
nozzle  14,  and  four  through-holes  15  are  arranged 
around  the  circumference  of  a  single  circle  posi- 
tioned  outside  the  former  circle  concentrically 
therewith.  An  annular  valve  seat  17a  is  formed  on 
the  upper  surface  of the  nozzle  14  at  a  position  so 
as  to  surround  the  four  central  through-holes  15 
and  another  annular valve  seat  17b  is  formed  so  as 
to  surround  the  four  outer  through-holes  15. 

The  valve  member  16  includes  two  valve 
elements  corresponding  to  the  central  through- 
holes  and  the  outer through-holes,  respectively.  In 
more  detail,  one  of  the  valve  elements  is  an  inner 
valve  element  18  the  lower  surface  of  which  is 



seated  on  the  valve  seat  17a  so  as  to  close  the 
central  through-holes  15.  The  other  valve  element 
is  an  outer  valve  element  19  which  retains  the 
inner  valve  element  18  slidably  in  the  axial  direc- 
tion  and  its  lower  surface  is  seated  on  the  valve 
seat  17b  so  as to  dose the  outer  through-holes  15. 
The  valve  member  16  further  includes  a  compres- 
sion  spring  20  which  is  interposed  between  the 
upper  surface  of  the  inner  valve  element  18  and 
the  upper  part  of  the  outer  valve  element  19  so  as 
to  force  the  inner  valve  element  18  to  protrude 
constantly  from  the  lower  surface  of  the  outer 
valve  element  19;  a  piston  rod  21  which  is 
connected  to  the  upper  end  of  the  outer  valve 
element  19  and  which  extends  upward  through 
the  cap  12  and  cover  member  2  in  a  liquid-and-air 
tight  manner;  and  an  elevation  cylinder  22  for  the 

. piston  rod  21. 
In  the  low-temperature  liquefied  gas  outflow 

device  of  the  present  invention  having  the  above 
structure,  the  level  of  low-temperature  liquefied 
gas  in  the  heat-insulating  container  1  is  main- 
tained  constant  by  the  operation  of  the  electro- 
magnetic  check  valve  4  which  operates  in 
response  to  signals  from  the  level  sensor  7. 
Further,  the  rate  of  flow  of  liquefied  gas  is  main- 
tained  constant  by  the  constant  liquid  level  (head) 
and  the  constant  diameter  and  number  of 
through-holes  15  in  the  liquefied  gas  outflow 
nozzle  14. 

Any  vaporized-gas  produced  in  the  heat-in- 
sulating  container  1  and  cylindrical  member  10  is 
exhausted  directly  or  through  the  aperture  11' 
and  the  vaporized-gas  exhaust  conduit  5  to  the 
outside.  Accordingly,  the  inside  pressure  of  the 
container  1  can  be  maintained  at  a  constant  value, 
atmospheric  pressure,  thereby  ensuring  good 
conditions  for  the  constant  flow  of  liquefied  gas. 

One  of  the  greatest  advantages  of  the  present 
invention  is  that  not  one  but  a  plurality  of 
through-holes  15  are  formed  in  the  nozzle  14.  That 
is,  the  provision  of  a  plurality  of  through-holes  15 
means  a  reduction  of  the  quantity  of  liquefied  gas 
flowing  through  each  through-hole  15.  If  the 
quantity  of  liquefied  gas  flow  is  sufficiently  small, 
the  shock  of  the  collision  of  the  liquefied  gas 
against  an  object  can  be  minimized  sufficiently  to 
reduce  the  rapid  evaporation  and  scattering  of  the 
liquefied  gas. 

Further,  by  operating  the  elevation  cylinder  22 
so  as  to  lower  the  piston  rod  21  at  a  first  step,  the 
four  through-holes  15  in  the  center  of  the  nozzle 
14  are  closed  by  their  contact  with  the  inner  valve 
element  18,  thereby  reducing  the  rate  of  flow  of 
liquefied  gas.  If  the  piston  rod  21  is  lowered  as  far 
as  its  lowest  position,  the  outer  through-holes  15 
are  also  closed  by  the  outer  valve  element  19  in 
addition  to  the  closing  of  the  central  through- 
holes. 

The  arrangement  of  the  through-holes  15  can 
be  modified,  for  example,  to  be  in  a  grid  pattern  of 
two  lines  of  two  through-holes,  two  lines  of  three 
through-holes,  three  lines  of  four  through-holes, 
etc. 

As  described  in  the  foregoing,  the  low-tempera- 

ture  liquefied  gas  outflow  device  of  the  present 
invention  is  more  advantageous  than  prior  art 
outflow  devices  of  this kind  in  that  a  selected 
quantity  of  low-temperature  liquefied  gas  can 
flow  out  accurately  and  constantly. 

The  description  will  now  proceed  to  a  second 
embodiment  of  the  present  invention,  shown  in 
Fig.  2,  in  which  the  liquefied  gas  outflow  nozzle  14 
comprises  a  pair  of  nozzle  members  14a  and  14b 
which  are  positioned  separately  in  the  horizontal 
direction.  The  nozzle  members  14a  and  14b  have, 
for  example,  single  through-holes  15a  and  15b 
and  single  annular  valve  seats  23a  and  23b, 
respectively.  A  pair  of  valve  elements  24a  and 
24b,  provided  at  the  lower  ends  of  a  pair  of  piston 
rods  21a  and  21  a r e   positioned  to  face  the 
corresponding  valve  seats  23a  and  23b.  These 
valve  elements  24a  and  24b  are  made  to  open  or 
close  the  through-holes  15a  and  15b  by  the 
operation  of  the  piston  rods  21a  and  21b, 
respectively. 

In  this  particular  embodiment,  the  number  of 
through-holes  15  to  be  opened  can  be  varied  as 
required  from  zero  to  two,  thereby  changing  the 
flow  rate  of  liquefied  gas  as  desired. 

Next,  the  low-temperature  liquefied  gas  out- 
flow  device  according  to  a  third  embodiment  of 
the  present  invention  will  be  explained.  Referring 
to  Fig.  3,  a  pair  of  concentric  piston  rods  25a  and 
25b  are  employed,  having  valve  elements  26a  and 
26b,  respectively  at  their  lower  ends  which  are 
arranged  to  be  parallel.  The  number  of  through- 
holes  15  provided  in  the  outflow  nozzle  14  can  be 
varied  as  desired  by  the  operation  of  one  or  both 
of  the  piston  rods  25a  and  25b. 

With  these  second  and  third  embodiments, 
substantially  the  same  effects  can  be  obtained  as 
those  in  the  first  embodiment. 

1.  A  low-temperature  liquefied  gas  outflow 
device  comprising  a  heat-insulating  container  (1) 
having  an  opening  at  the  top,  a  cover  member  (2) 
closing  said  opening,  an  outflow  nozzle  (14),  a . 
level  sensor  (7)  located  within  said  heat-insulating 
container  (1),  a  liquefied  gas  supply  conduit  (3) 
running  through  said  cover  member  (2),  a  vap- 
orized-gas  exhaust  conduit  (5)  provided  in  said 
cover  member  (2),  and  a  check  valve  (4)  inserted 
into  said  liquefied  gas  supply  conduit  (3)  oper- 
ating  in  response  to  a  signal  from  said  level 
sensor  (7)  characterized  in  that  said  outflow 
nozzle  (14)  has  a  plurality  of through-holes  (15) 
which  run  through  the  base  of  said  heat-insulat- 
ing  container  (1),  a  control  mechanism  for  selec- 
tively  opening  or  closing  any  desired  number  of 
said  plurality  of  through-holes  (15) being  pro- 
vided  in  said  outflow  nozzle  (14),  said  control 
mechanism  comprising  a  plurality  of  valve 
elements  (18,  19)  for  selectively  closing  said 
through-holes  (15),  and  an  elevation  cylinder  (22) 
for  controlling  the  operation  of  said  plurality  of 
valve  elements  (18, 19). 

2.  A  low-temperature  liquefied  gas  outflow 



device  according  to  claim  1,  wherein  said  plurality 
of valve  elements  (18, 19)  are  arranged  concentri- 
cally  with  each  other. 

3.  A  low-temperature  liquefied  gas  outflow 
device  according  to  claim  1,  wherein  said  plurality 
of  valve  elements  (24a,  24b;  26a,  26b)  are 
arranged  separately  in  the  horizontal  direction 
from  each  other. 

1.  Dispositif  d'écoulement  de  gaz  liquéfié  à 
basse  température  comprenant  un  récipient  (1) 
thermiquement  isolant  ayant  une  ouverture  à  son 
sommet,  un  couvercle  (2)  fermant  ladite  ouver- 
ture,  une  buse  d'éjection  (14),  un  capteur  de 
niveau  (7)  situé  à  l'intérieur  dudit  récipient 
thermiquement  isolant  (1),  une  canalisation  d'ali- 
mentation  en  gaz  liquéfié  (3)  traversant  ledit 
couvercle  (2),  une  canalisation  d'évacuation  de 
gaz  vaporisé  (5)  montée  dans  ledit  couvercle  (2), 
et  une  soupape  de  retenue  (4)  insérée  dans  ladite 
canalisation  d'alimentation  en  gaz  liquéfié  (3) 
fonctionnant  en  réponse  à  un  signal  provenant 
dudit  capteur  de  niveau  (7),  caractérisé  en  de  que 
ladite  buse  d'écoulement  (14)  a  une  pluralité 
d'orifices  de  passage  (15)  qui  traversent  la  base 
dudit  récipient  thermiquement  isolant  (1),  un 
mécanisme  de  commande  pour  ouvrir  ou  fermer 
sélectivement  un  nombre  quelconque  souhaité 
de  ladite  pluralité  d'orifices  de  passage  (15)  pré- 
vus  dans  ladite  buse  d'écoulement  (14),  ledit 
mécanisme  de  commande  comprenant  une  plura- 
lité  d'éléments  de  soupape  (18,  19)  pour  fermer 
sélectivement  lesdits  orifices  de  passage  (15),  et 
un  cylindre  d'élevation  (22)  pour  commander  le 
fonctionnement  de  ladite  pluralité  d'éléments  de 
soupape  (18,  19). 

2.  Dispositif  d'écoulement  de  gaz  liquéfié  à 
basse  température  selon  la  revendication  1,  dans 
lequel  lesdits  plusieurs  éléments  de  soupape  (18, 
19)  sont  agencés  concentriquement  les  uns  par 
rapport  aux  autres. 

3.  Disposifif  d'écoulement  de  gaz  liquéfié  à 
basse  température  selon  la  revendication  1,  dans 
lequel  lesdits  plusieurs  éléments  de  soupape 
(24a,  24b;  26a,  26b)  sont  agencés  séparément  les 
uns  des  autres  dans  la  direction  horizontale. 

1.  Tieftemperatur-Flüssiggas-Ausflußeinrich- 
tung  mit  einem  wärmeisolierenden  Behälter  (1), 
der  an  seinem  oberen  Bereich  eine  Öffnung  auf- 
weist,  einer  Abdeckung  (2),  welche  die  öffnung 
verschließt,  einer  Ausströmdüse  (14),  einem  Ni- 
veausensor  (7),  der  im  Inneren  des  wärmeisolie- 
renden  Behälters  (1)  angeordnet  ist,  einer  Zufüh- 
rung  (3)  für  das  Flüssiggas,  welche  durch  die 
Abdeckung  (2)  verläuft,  einer  Abführung  (5)  für 
gasförmiges  Gas,  die  in  der  Abdeckung  (2)  vorge- 
sehen  ist,  und  einem  Absperrventil  (4),  welches  in 
der  Zuführung  (3)  für  Flüssiggas  angeordnet  ist 
und  in  Abhängigkeit  von  einem  Signal  des 
Niveausensors  (7)  betätigbar  ist,  dadurch  gekenn- 
zeichnet,  daß  die  Ausströmdüse  mehrere  Durch- 
lässe  (15)  aufweist,  welche  durch  die  Basis  des 
wärmeisolierenden  Behälters  (1)  führen,  sowie 
einen  Steuermechanismus  zum  wahlweisen  öff- 
nen  oder  Schließen  jeder  gewünschten  Anzahl 
der  mehreren  Durchlässe  (15),  die  in  der  Aus- 
strömdüse  (14)  vorgesehen  sind,  wobei  der 
Steuermechanismus  mehrere  Ventilelemente  (18, 
19)  umfaßt,  um  wahlweise  die  Durchlässe  (15)  zu 
verschließen,  sowie  einen  Höheneinstellzylinder 
(22)  zur  Steuerung  der  Betätigung  der  mehreren 
Ventilelemente  (18,  19). 

2.  Tieftemperatur-Flüssiggas-Ausflußeinrich- 
tung  nach  Anspruch  1,  wobei  die  mehreren 
Ventilelemente  (18,  19)  zueinander  konzentrisch 
angeordnet  sind. 

3.  Tieftemperatur-Flüssiggas-Ausflußeinrich- 
tung  nach  Anspruch  1,  wobei  die  mehreren 
Ventilelemente  (24a,  24b;  26a,  26b)  in  horizonta- 
ler  Richtung  voneinander  getrennt  angeordnet 
sind. 
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