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(54)  Vented  vessel. 

©  An  unpressurised  vessel  (1a)  comprises  a  tank 
(1  b)  and  has  a  safety  vent  which  prevents  spillage  of 
hot  or  dangerous  liquids  from  inside  the  tank  (1b)  on 
a  change  in  attitude  of  the  vessel  (1a),  for  instance 
following  an  accident  involving  a  vehicle  carrying  the 
vessel  (1a).  The  safety  vent  comprises  a  duct  (5) 
forming  a  continuous  channel  from  an  outlet  (3)  from 

the  tank  (1b)  above  the  surface  of  the  liquid  into  a 
first  duct  end  (6)  preferably  located  near  to  a  first 
tank  end  (2)  and  extends  around  the  tank  (1b), 
describing  the  extremities  of  the  tank  (1b)  to  a 
second  duct  end  (7)  which  is  open  to  the  atmo- 
sphere. 
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The  present  invention  relates  to  an  unpres- 
surised  vessel  for  containing  liquids  which  com- 
prises  a  safety  vent  which  allows  venting  to  the 
atmosphere  in  such  a  way  that,  should  the  attitude 
of  the  vessel  change,  for  instance  following  an 
accident  involving  a  vehicle  carrying  the  vessel, 
then  the  contents  will  be  retained  within  the  vessel 
with  the  minimum  of  loss.  The  invention  is  of 
particular  use  for  transporting  hot  and/or  dangerous 
liquids  such  as  road  dressing  materials. 

Solutions  exist  for  pressurised  tankers  which 
can  be  sealed  with  pressure  relief  valves  and  other 
devices.  However  such  venting  or  sealing  systems 
are  impractical  for  non-pressurised  tanks.  Further- 
more  the  provision  of  such  valves  for  some  types 
of  vessels  could  be  dangerous  if  pressure  builds 
up  inside  the  tank  without  being  able  to  vent  to 
atmosphere. 

US  Patent  No.  4,492,244  discloses  a  non-spill 
liquid  fuel  tank  with  a  filler  and  a  non-return  vent 
arranged  to  vent  the  tank  when  in  a  generally 
upright  attitude,  comprising  a  fuel  outlet  duct  ex- 
tending  to  circuit  the  base  of  the  tank,  a  first  outlet 
duct  vent  having  access  to  the  outlet  duct  and 
extending  to  terminate  at  a  position  symmetrically 
disposed  across  the  base  of  the  tank  to  the  access 
above  the  highest  portion  of  the  tank  when  in  an 
upright  attitude  and  a  second  outlet  duct  vent  hav- 
ing  access  to  the  outlet  duct  beneath  the  position 
at  which  the  first  vent  terminates  and  extending  to 
terminate  over  the  position  at  which  the  first  vent 
has  access  to  the  outlet  duct  above  the  highest 
portion  of  the  tank  when  in  an  upright  attitude 
(Column  1,  lines  41  to  54). 

The  fuel  tank  is  vented  by  means  of  a  non- 
return  vent  consisting  of  a  valve  which  allows  air  to 
enter  the  fuel  tank  to  compensate  for  outflow  of  fuel 
through  the  fuel  outlet  duct,  without  allowing  fuel  to 
pass  in  the  opposite  direction  (Column  3,  lines  15 
to  19). 

Furthermore,  the  fuel  outlet  duct  and  asso- 
ciated  vents  are  arranged  so  that  fuel  is  displaced 
from  the  fuel  outlet  duct  by  air  drawn  into  the  fuel 
outlet  duct  from  the  outlet  duct  vents  when  the  tank 
is  tilted  from  a  generally  upright  attitude,  thus  pre- 
venting  the  unwanted  escape  of  fuel  from  the  fuel 
outlet  duct  (see  Column  6,  lines  8  to  13). 

The  non-spill  tank  described  in  US  Patent  No. 
4,492,244  would  be  entirely  unsuitable  for  trans- 
porting  hot  and/or  dangerous  liquids  such  as  road 
dressing  materials,  as  pressure  build-up  in  the 
tank,  being  unable  to  vent  to  the  atmosphere 
through  the  non-return  vent,  would  act  on  the  liquid 
contained  in  the  tank  causing  it  to  be  expelled  from 
the  outlet  duct  vents  and  to  spill  onto  the  roadway. 

Attempts  have  been  made  using  various  de- 
signs  of  automatic  self-sealing  valves,  but  they  are 
not  suitable  for  vessels  containing  some  materials, 

particularly  materials  of  high  viscosity  or  materials 
of  a  thermoplastic  nature,  which  would  prevent  any 
"mechanical"  valve  from  working  efficiently,  and 
could  render  it  inoperative. 

5  The  present  invention  seeks  to  provide  a  sim- 
ple  safety  vent  which  overcomes  the  above  prob- 
lems. 

According  to  the  present  invention  there  is 
provided  an  unpressurised  vessel  for  containing 

io  liquids  comprising  a  tank  having  tank  walls  defining 
an  internal  space  and  having  a  safety  vent  which 
comprises  a  continuous  duct  having  first  and  sec- 
ond  ends,  in  which  an  orifice  defines  an  outlet  from 
the  internal  space,  positioned  towards  the  top  of 

75  the  internal  space  when  the  vessel  is  in  its  normal 
use  orientation,  and  leads  into  the  first  end  of  the 
duct,  and  in  which  the  duct  extends  around  the 
tank  tracing  substantially  the  whole  of  the  tank 
perimeter  leading  to  the  second  duct  end  which  is 

20  open  to  the  atmosphere. 
Although  it  may  be  possible  for  the  second 

duct  end  to  be  in  a  horizontal  plane  lower  than  the 
first  duct  end  at  the  outlet  from  the  internal  space, 
it  is  preferable  that  the  second  duct  end  should  in 

25  approximately  the  same  horizontal  plane  as  the  first 
duct  end,  that  is  whilst  the  vessel  is  in  its  normal 
use  orientation. 

Preferably  the  tank  has  first  and  second  tank 
ends  and  the  second  duct  end  is  located  adjacent 

30  to  the  second  tank  end. 
The  outlet  from  the  internal  space  may  conve- 

niently  be  located  adjacent  to  the  first  tank  end  or 
at  a  position  between  the  first  and  second  tank 
ends. 

35  In  the  preferred  embodiment  of  the  invention, 
adjacent  the  first  duct  end  the  duct  forms  an  in- 
verted  U-shape.  In  order  to  prevent  self-siphoning, 
an  anti-siphoning  device  is  provided  inside  the  duct 
at  the  elbow  of  the  U-shape  section.  Anti-siphoning 

40  devices  are  known  and  work  by  preventing  any 
part  of  the  channel  inside  the  duct  completely 
filling  with  liquid  to  the  exclusion  of  all  air,  thereby 
preventing  a  condition  under  which  siphoning  could 
occur. 

45  Preferably  the  lowermost  part  of  the  duct  or  of 
each  of  two  or  more  portions  of  the  duct,  is  fur- 
nished  with  a  drainage  valve.  Should  any  liquid  be 
ejected  from  internal  space  of  the  tank  into  the 
channel  formed  by  the  duct  during  normal  opera- 

50  tion,  it  can  easily  be  removed  via  the  drainage 
valves. 

Since  the  invention  is  of  particular  value  for 
vessels  used  to  transport  hot  liquids,  especially 
liquids  which  solidify  at  lower  temperatures,  in  or- 

55  der  that  solidification  within  the  channel  formed  by 
the  duct,  with  consequent  blocking  of  the  channel, 
is  prevented,  preferably  the  duct  is  in  heat  conduc- 
tion  contact  with  the  internal  space,  which  is  usu- 
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ally  heated.  The  heat  conduction  contact  allows 
transfer  of  heat  from  the  internal  space  of  the  tank 
through  the  duct  walls  so  that  any  liquid  in  the 
channel  is  kept  hot.  This  may  be  by  forming  the 
duct  so  that  it  forms  part  of  the  internal  surface 
confining  the  internal  space.  Effectively  therefore 
the  duct  is  provided  (i.e.  located  or  positioned) 
inside  the  walls  of  the  tank,  i.e.  the  duct  is  provided 
internally  of  the  tank  walls.  Alternatively  the  heat 
conduction  contact  may  be  through  the  duct  and 
the  tank  walls,  that  is  where  the  duct  is  formed 
outside  the  tank  walls,  i.e.  the  duct  is  provided  (i.e. 
located  or  positioned)  externally  of  the  tank  walls. 
In  the  latter  case,  it  is  preferred  that  the  walls  of 
the  tank  and  of  the  duct  are  made  of  metal  e.g. 
steel.  For  minimising  the  likelihood  of  spillage  it  is 
preferred  for  the  duct  to  be  provided  on  the  outside 
(externally)  of  the  tank  walls. 

By  providing  a  duct  which  extends  around  the 
tank  tracing  substantially  the  whole  of  the  tank 
perimeter,  this  means  that  in  any  orientation  of  the 
vessel,  for  instance  even  after  a  change  of  attitude 
following  an  accident  involving  the  vehicle  carrying 
the  vessel,  there  will  be  at  least  a  portion  of  the 
channel  which  is  above  the  level  of  liquid  inside  the 
tank.  The  invention  is  of  particular  use  where  the 
liquid  contained  in  the  tank  is  hot  and/or  dan- 
gerous.  The  liquids  may  therefore  be  a  hydrocar- 
bon  fuel  product  or  especially  a  road  dressing 
material,  for  instance  an  emulsion  or  a  liquid  ther- 
moplastic  material. 

The  invention  will  now  be  described  by  way  of 
example  only  with  reference  to  the  accompanying 
drawings  in  which: 

Figure  1  illustrates  a  perspective  view  of  a  ves- 
sel  embodying  the  present  invention,  in  which 
the  duct  is  located  internally  of  the  tank  walls; 
Figure  2  shows  a  partial  section  through  the 
vessel  of  Figure  1  along  line  A-A; 
Figure  3  illustrates  a  partial  section  through  an 
alternative  embodiment  of  the  invention  with  the 
duct  located  externally  of  the  tank  walls;  and 
Figure  4  illustrates  a  perspective  view  of  a  fur- 
ther  embodiment  of  the  present  invention,  in 
which  the  outlet  from  the  internal  space  is  lo- 
cated  at  a  position  between  the  tank  ends. 

In  the  drawings,  like  integers  are  denoted  by 
like  reference  numerals. 

Figure  1  shows  a  vessel  1a  comprising  a  cir- 
cular  cylindrical  tank  1b  (denoted  by  a  broken  line) 
having  tank  walls  defining  an  internal  space  19  and 
having  a  safety  vent  which  comprises  a  continuous 
duct  5  having  a  first  duct  end  6  and  a  second  duct 
end  7.  The  vessel  1a  is  shown  in  its  normal  use 
orientation,  wherein  the  longitudinal  axis  of  the  tank 
1b  is  in  a  substantially  horizontal  orientation.  The 
tank  1b  has  a  first  tank  end  2  and  a  second  tank 
end  14.  Adjacent  the  first  tank  end  2  and  towards 

the  top  of  the  internal  space  19  (i.e.,  at  the  upper- 
most  part  of  the  tank  wall),  there  is  located  an 
orifice  3  defining  an  outlet  from  the  internal  space 
19  which  leads  into  the  first  end  6  of  the  duct  5 

5  which  forms  a  continuous  channel  between  the  first 
duct  end  6  and  the  second  duct  end  7.  Adjacent 
the  first  duct  end  6,  the  duct  5  forms  an  inverted  U- 
shape,  inside  which  there  is  an  anti-siphoning  de- 
vice  (not  shown)  to  prevent  self-siphoning  of  liquid 

io  from  the  inside  of  the  tank  1b.  The  duct  5  then 
passes  in  an  anti-clockwise  direction  substantially 
all  around  the  inner  circumference  of  the  tank  1b 
adjacent  the  first  tank  end  2  to  the  top  point  8 
adjacent  the  first  tank  end  2,  from  where  it  passes 

is  substantially  horizontally  inside  the  tank  1b  to  the 
top  point  9  adjacent  the  second  tank  end  14,  where 
it  passes  in  a  clockwise  direction  substantially  all 
around  the  inner  circumference  of  the  tank  1b 
adjacent  the  second  tank  end  14  to  the  second 

20  duct  end  7.  The  second  duct  end  7  is  open  to  the 
atmosphere.  The  duct  5  thus  extends  around  the 
tank  1b  tracing  substantially  the  whole  of  the  tank 
perimeter. 

As  shown  in  Figure  1,  it  is  preferred  that  the 
25  pathway  for  gas  or  vapour  escape  defined  by  a 

section  24  of  the  duct  adjacent  the  first  tank  end 
extends  in  a  different  direction  about  the  tank  from 
that  defined  by  a  further  section  (25)  of  the  duct 
adjacent  the  second  tank  end.  In  this  way,  a  helical 

30  pathway  for  gas  or  vapour  escape  is  avoided  and 
thus  there  is  less  likelihood  of  spillage  of  liquid  tank 
content  if  there  is  a  change  of  orientation  of  the 
vessel,  for  example  roll-over  of  the  tank  following 
an  accident  involving  capsize  of  a  vehicle  carrying 

35  the  vessel. 
In  order  to  remove  liquid  which  collects  inside 

the  channel,  drainage  valves  10,  11  are  located  at 
the  lowermost  parts  of  the  duct  5  adjacent  the  first 
2  and  second  14  tank  ends. 

40  Figure  2  shows  a  section  through  the  tank  1b 
and  the  duct  5  of  Figure  1  adjacent  the  second 
tank  end  14.  It  can  be  seen  that  the  duct  5  is 
formed  of  a  substantially  U-section  strip  of  material 
15,  which  is  attached  to  the  wall  4  of  the  tank  1b 

45  via  the  arms  of  the  U  16,  17.  The  tank  wall  4  and 
the  U-section  strip  of  material  15  are  for  instance 
formed  of  steel  or  other  suitable  metal.  The  duct  5 
forms  a  channel  18.  The  duct  5  is  in  heat  conduct- 
ing  contact  with  the  internal  space  19  within  the 

50  tank  1b,  heat  being  able  to  be  conducted  through 
the  wall  15  of  the  duct  5. 

In  Figure  3  an  alternative  mode  of  construction 
of  duct  is  illustrated.  Here  a  substantially  square 
section  duct  20  is  attached  externally  of  the  wall  4 

55  of  the  tank,  via  a  U-section  retaining  strip  21  pro- 
vided  with  flanges  22  which  can  be  attached  to  the 
tank  wall  4  by  welding,  rivetting  or  other  suitable 
means.  The  duct  20  forms  a  channel  18a.  The  duct 

3 
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20  is  in  direct  contact  with  the  wall  4  of  the  tank 
along  contacting  surface  23.  Heat  conduction  can 
take  place  between  the  duct  20  and  the  internal 
space  19a  via  the  contacting  surface  23. 

Figure  4  shows  a  vessel  1c  similar  to  that  of 
Figure  1  ,  except  that  the  orifice  3  defining  an  outlet 
from  the  internal  space  19  of  the  tank  1b  is  located 
towards  the  top  of  the  internal  space  19  at  a 
position  between  and  substantially  equidistant  from 
the  first  tank  end  2  and  the  second  tank  end  14. 

In  the  venting  mode,  under  normal  transport 
conditions,  the  tank  is  vented  via  the  orifice  3  into 
U-section  of  the  duct.  Due  to  pressure  any  gas  or 
vapour  is  forced  around  the  channel  within  the  duct 
around  the  end  2  of  the  tank,  and  along  the  con- 
tinuous  channel  to  the  second  end  7  of  the  duct, 
where  it  is  vented  to  the  atmosphere  through  the 
open  end  or  via  a  flame-arresting  device. 

Claims 

6.  A  vessel  according  to  any  one  of  the  preced- 
ing  claims,  in  which  adjacent  the  first  duct  end 
the  duct  forms  an  inverted  U-shape. 

5  7.  A  vessel  according  to  any  one  of  the  preced- 
ing  claims,  in  which  the  duct  is  provided  with  a 
drainage  valve  at  or  adjacent  the  lowermost 
part  of  the  duct. 

io  8.  A  vessel  according  to  any  one  of  the  preced- 
ing  claims,  in  which  the  duct  is  in  heat  conduc- 
tion  with  the  internal  space. 

9.  A  vessel  according  to  claim  8,  in  which  the 
is  duct  is  provided  externally  of  the  tank  walls. 

10.  A  vessel  according  to  claim  8,  in  which  the 
duct  is  provided  internally  of  the  tank  walls. 

20 

1.  An  unpressurised  vessel  for  containing  liquids 
comprising  a  tank  having  tank  walls  defining  an 
internal  space  and  having  a  safety  vent  which 
comprises  a  continuous  duct  having  first  and  25 
second  ends,  in  which  an  orifice  defines  an 
outlet  from  the  internal  space,  positioned  to- 
wards  the  top  of  the  internal  space  when  the 
vessel  is  in  its  normal  use  orientation,  and 
leads  into  the  first  end  of  the  duct,  and  in  30 
which  the  duct  extends  around  the  tank  tracing 
substantially  the  whole  of  the  tank  perimeter 
leading  to  the  second  duct  end  which  is  open 
to  the  atmosphere. 

35 
2.  A  vessel  according  to  claim  1,  in  which  the 

second  duct  end  is  in  approximately  the  same 
horizontal  plane  as  the  first  duct  end  when  the 
vessel  is  in  its  normal  use  orientation. 

40 
3.  A  vessel  according  to  claim  1  or  claim  2,  in 

which  the  tank  has  first  and  second  tank  ends 
and  the  second  duct  end  is  located  adjacent  to 
the  second  tank  end. 

45 
4.  A  vessel  according  to  claim  3,  in  which  the 

outlet  from  the  internal  space  is  located  adja- 
cent  to  the  first  tank  end  or  at  a  position 
between  the  first  and  second  tank  ends. 

50 
5.  A  vessel  according  to  any  one  of  the  preced- 

ing  claims,  wherein  a  pathway  for  gas  or  vap- 
our  escape  defined  by  a  section  of  the  duct 
adjacent  the  first  tank  end  extends  in  a  dif- 
ferent  direction  about  the  tank  from  that  de-  55 
fined  by  a  further  section  of  the  duct  adjacent 
the  second  tank  end. 
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