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54)  Ventilating  device  for  a  container. 
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<§Z>  A  container  has  a  frame  including  upper  and  lower  tubular 
rail  members  15  and  16  a  corrugated  side  plate  whose  troughs 
are  closed  externally  by  perforated  cover  plates  54.  Each  rail 
member  1  5,  1  6  has  a  first  longitudinal  groove  22  formed  in  the 
inner  wall,  a  second  longitudinal  groove  26  formed  in  the  outer 
wall,  "perforations  40  in  the  lower  wall  34  of  the  groove  26  arid 
perforations  38  formed  in  the  upper  wall  28  of  the  groove  22,  the 
inner  and  outer  perforations  being  interconnected  by  a  ventilating 
channel  36  partly  defined  by  walls  30  and  32  of  the  grooves.  Drain 
holes  44  allow  the  escape  of  moisture. 

Additional  ventilation  is  provided  by  the  perforations  80  in 
the  plates  54  and  perforations  84  in  the  side  plate,  baffles  62 
being  located  between  the  perforations. 

ACTORUM  AG 

A   container  has  a  frame  including  upper  and  lower  tubular 
rail  members  15  and  16  a  corrugated  side  plate  whose  troughs 
are  closed  externally  by  perforated  cover  plates  54.  Each  rail 
member  15,  16  has  a  first  longitudinal  groove  22  formed  in  the 
inner  wall,  a  second  longitudinal  groove  26  formed  in  the  outer 
wall, 'perforations  40  in  the  lower  wall  34  of  the  groove  26  and 
perforations  38  formed  in  the  upper  wall  28  of  the  groove  22,  the 
inner  and  outer  perforations  being  interconnected  by  a  ventilating 
channel  36  partly  defined  by  walls  30  and  32  of  the  grooves.  Drain 
holes  44  allow  the  escape  of  moisture. 

Additional  ventilation  is  provided  by  the  perforations  80  in 
the  plates  54  and  perforations  84  in  the  side  plate,  baffles  62 
being  located  between  the  perforations. 



1.  Field  of  the  Inven t ion  
This  invention  re la tes   to  a  v e n t i l a t i n g   device  for  a  con- 

t a ine r ,   comprising  a  container  frame  consis t ing   of  tubular  r a i l  

members,outer  ven t i l a t i on   holes  formed  through  the  outer  wall  of  t he  
ra i l   member  so  as  to  be  exposed  to  the  outside  of  the  c o n t a i n e r ,  
inner  v e n t i l a t i o n   holes  formed  through  the  inner  wall  of  the  r a i l  

member  so  as  to  be  exposed  to  the  i n t e r i o r   of  the  conta iner ,   and  a 
v e n t i l a t i o n   channel  formed  inside  the  ra i l   member  so  as  to  communi- 
cate  the  outer  and  inner  ven t i l a t i on   h o l e s .  

2.  Brief  Description  of  the  Prior  Ar t  
Demands  for  t ranspor t ing   per i shables   such  as  cereal  or  f r u i t  

with  conta iners   are  increas ing.   Such  per ishables   tend  to  rot  due  to  

excessive  moisture  by  asp i ra t ion   of  these  per i shables   or  due  to  con- 
densation  caused  by  temperature  difference  between  inside  and  o u t s i d e  
of  a  conta iner .   For  these  reasons,  an  increase  in  the  capacity  o f  

a  v e n t i l a t i n g   device  of  a  container  is  d e s i r e d .  

However,  problems  arise  if  holes  are  simply  formed  on  t he  
outer  surface  of  a  container .   For  example,  a  marine  container   ( t h a t  

is,  a  container   t ranspor ted   by  a  container  ship)  is  subject   to  sp lashes  
of  sea  water  as  well  as  rain  water.  Such  water  may  easi ly   flow  i n t o  
the  container   and  may  damage  the  goods  held  t h e r e i n .  

In  order  to  increase  the  amount  of  ven t i l a t i on ,   v e n t i l a t i n g  
devices  for  a  container  as  shown  in  Figs.  1A  and  1B  have  been  proposed.  
In  these  v e n t i l a t i n g   devices,  the  i n t e r i o r s   of  a top  ra i l   1  and  a  
bottom  ra i l   2  comprising  tubular  ra i l   members  define  v e n t i l a t i o n  

channe l s .  
A  v e n t i l a t i o n   channel  3  of  a  ven t i l a t i ng   device  of  these  types  

has  a  conf igura t ion   as  shown  in  Fig.  1A  or  1B.  In  the  v e n t i l a t i o n  
channel  3  shown  in  Fig.  lA,  drain  pla tes   6  p ro jec t   inward  in  a  s t aggered  

manner  from  inner  and  outer  walls  4  and  5,  r e spec t ive ly .   In  the  v e n t i l -  
ation  channel  3  shown  in  Fig.  1B,  a  drain  plate  7  pro jec ts   from  an 
inner  wall  4,  where  the  drain  plate  7  is  bent  at  i ts  in termediate   p o r t i o n  
and  has  an  opening  11.  Vent i la t ion   air  is  introduced  from  the  o u t s i d e  
to  the  i n t e r i o r   of  the  container  through  outer  v e n t i l a t i o n   holes  8,  



the  v e n t i l a t i o n   channel  3  and  inner  ven t i l a t i on   holes  9.  The  v e n t i l a t -  
ion  air  makes  a  detour  or  col l ides   against   the  drain  plate  6  or  7, 

so  that   moisture  may  be  s a t i s f a c t o r i l y   removed  therefrom.  

However,  since  the  drain  plate  6  or  7  is  mounted  on  the  r a i l  
member  1  or  2  by  welding,  r i ve t t i ng   or  the  l ike,   narrow  corners  or  gaps 
are  formed  at  the  mounting  por t ions .   Dust  and  the  like  tend  to  d e p o s i t  
in  these  corners,   and  the  deposited  material   becomes  dampened. 

This  causes  rust ing  or  formation  of  mildew  to  shorten  the  

service  l i fe   of  the  container .   In  addition  to  th is ,   these  corners  o r  

gaps  are  hard  to  clean,  presenting  the  problem  of  bad  hygiene  cond i t i on ,  

e spec ia l ly   in  the  case  of  containers   for  t ranspor t ing   p e r i s h a b l e s .  
Furthermore,  in  the  case  as  shown  in  Fig.  lA  wherein  t he  

drain  p la tes   6  are  incl ined,   even  if  fastening  members  10  are  loosened 

to  remove  the  inner  wall  4,  the  lower  surfaces  of  the  drain  plates  6 

mounted  on  the  outer  wall  10  are  hard  to  inspect .   On  the  other  hand, 
in  the  case  as  shown  in  Fig.  1B  wherein  the  drain  plate  7  is  bent  

inward,  the  bent  portion  of  the  drain  plate  7  is  s imi lar ly   hard  to  

inspec t .   In  e i ther   case,  if  the  r a i l   members  1  and  2  are  sub jec ted  
to  a  surface  t reatment,   the  problems  of  qual i ty   control  are  apt  t o  

occur  as  well  as  the  cleaning  and  inspect ing  problems  as  mentioned 

above. 
In  the  cases  shown  in  Figs.  1A  and  1B,  the  drain  plates   6 

and  7  must  be  prepared  separate ly   from  the  ra i l   members  1  and  2  and 

must  then  be  fixed  thereto  by  welding  or  r i v e t t i n g .   This  r e s u l t s  i n  

a  la rger   number  of  parts  and  complex  mounting  procedures.  The  s t r u c t -  

ures  shown  in  Figs.  1A  and  1B  are,  therefore   unsuitable  for  mass- 
p r o d u c t i o n .  

SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present   invention  to  provide  a  v e n t i l a t -  

ing  device  for  a  container ,   which  u t i l i z e s   a  container  frame  c o n s i s t i n g  
of  tubular   r a i l   members. 

It  is  another  object  of  the  present   invention  to  provide  a 

v e n t i l a t i n g   device  for  a  container ,   in  which  the  f lexural   r i g i d i t y  
of  a  r a i l   member  may  be  increased  without  any  subs tan t ia l   inc rease  

in  i ts   weight,  so  that  the  bending  s t rength  and  buckling  strength  o f  



the  container  are  s i g n i f i c a n t l y   improved  under  such  loads  as  act  on 
the  conta iner ,   when  hung  up. 

It  is  s t i l l   another  object  of  the  present   invention  to  provide  

a  v e n t i l a t i n g   device  for  a  container ,   in  which  it   is  hard  for  d u s t  

and/or  water  to  co l lec t   inside  the  device,  so  that  the  service  l i f e  
of  the  container   is  prolonged  and  the  hygiene  condition  is  improved. 

It  is  s t i l l   another  object  of  the  present   invention  to  provide 

a  v e n t i l a t i n g   device  for  a  container,   which  is  simple  in  s t r u c t u r e ,  
is  su i tab le   for  mass-production,  and  easi ly   allows  qual i ty   control  and 

various  operat ions   such  as  cleaning  and  i n s p e c t i o n .  

The  above  and  other  objects  of  the  present   invention  may  be 
achieved  by  a  v e n t i l a t i n g   device  for  a  container ,   comprising  a  con- 
ta iner   frame  consis t ing  of  tubular  ra i l   members,  outer  v e n t i l a t i o n  

holes  formed  through  an  outer  wall  of  the  ra i l   member  so  as  to  be 

exposed  to  the  outside  of  the  container ,   inner  v e n t i l a t i o n   ho les  
formed  through  an  inner  wall  of  the  ra i l   member  so  as  to  be  exposed 
to  the  i n t e r i o r   of  the  container ,   and  a  v e n t i l a t i o n   channel  de f ined  

inside  the  r a i l   member  so  as  to  communicate  the  inner  and  o u t e r  
v e n t i l a t i o n   holes,  charac te r ized   in  that  the  v e n t i l a t i n g   device  

fur ther   comprises  a  f i r s t   groove  which  is  formed  in  an  inner  s ide  

wall  of  the  r a i l   member  so  as  to  extend  along  the  longi tud ina l   d i r e c t -  
ion  of  the  r a i l   member,  and  a  second  groove  which  is  formed  in  an 
outer  side  wall  of  the  ra i l   member  so  as  to  extend  s u b s t a n t i a l l y  

p a r a l l e l   to  the  f i r s t   groove,  a  lower  wall  of  the  f i r s t   groove  and 

an  upper  wall  of  the  second  groove  defining  a  part  of  the  v e n t i l a t i o n  
channel .  

Various  other  objects ,   advantages  and  features   of  the  

present   invention  will  become  readily  apparent  from  the  ensuing 
de ta i l ed   desc r ip t ion ,   and  the  novel  features  will  be  p a r t i c u l a r l y  

pointed  out  in  the  appended  claims 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
Fig.  1  shows  conventional  v e n t i l a t i n g   devices  for  a  c o n t a i n e r ,  

wherein  Fig.  1A  is  a  p a r t i a l   longi tudinal   view  of  a  container  wherein 

two  drain  p la tes   are  mounted  inside  the  device,  and  Fig.  1B  is  a 
p a r t i a l   l ong i tud ina l   sec t ional   view  of  a  container  wherein  one  d r a i n  

plate  is  mounted  inside  the  dev ice .  



Figs.  2  and  3  show  one  embodiment  of  a  ven t i l a t i ng   device  o f  

this   invention  as  applied  to  a  marine  container,   wherein  Fig.  2  is  an 
overall   perspec t ive   view  of  the  container,   and  Fig.  3  is  a  l o n g i t u d i n a l  
sect ional   view  of  the  v e n t i l a t i n g   device  for  the  container  shown  in  

Fig.  2;  and 

Figs.  4  to  10  show  other  embodiments  of  this  invention  as 

applied  to  marine  containers  having  ven t i l a t i ng   devices  in  wall  pane l s ,  
too,  wherein  Fig.  4  is  an  overall   perspect ive  view  of  the  c o n t a i n e r ,  

Fig.  5  is  a  long i tud ina l   sec t ional   view  of  the  side  wall  portion  of  the  
container  shown  in  Fig.  4,  Fig.  6  is  a  sect ional   view  of  the  con t a ine r  

shown  in  Fig.  5  taken  along  the  line  VI -  VI  therein,   Fig.  7  is  a 
sec t ional   view  of  the  container  shown  in  Fig.  5  taken  along  the  l i n e  

VII -  VII  there in ,   Fig.  8  is  a  pa r t i a l   cutaway  perspect ive   view  of  p a r t  
of  the  v e n t i l a t i n g   device  shown  in  Fig.  5  which  is  mounted  in  a  wal l  

panel,  Fig.  9  is  a  c ros s - sec t iona l   view  of  the  ven t i l a t i ng   device 

according  to  a  modif icat ion  which  is  mounted  on  a  wall  panel  having 
v e n t i l a t i o n   holes,   and  Fig.  10  is  a  longi tudinal   sec t ional   view  o f  
the  main  part   of  a  v e n t i l a t i n g   device  according  to  a  modif icat ion  which 

is  mounted  on  a  wall  panel  and  having a  partition  wall  in  a  v e n t i l a t i o n  

channel .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 
One  embodiment  of  the  present  invention  as  applied  to  a  v e n t i l -  

ating  device  for  a  marine  container  will  now  be  described  with  r e f e r e n c e  
to  Figs.  2  and  3.  

A  marine  container  (to  be  referred  to  as  a  container  for  b r e v i t y  
here inaf te r )   is  a  hexahedral  receptacle   having  folding  doors  14  at  t he  

rear  as  shown  in  Fig.  2.  The  container  has  a  frame  which  consists   of  a 

top  ra i l   15  and  a  bottom  ra i l   16  which  are  arranged  at  i ts   upper  and 

lower  port ions  and  two  pairs  of  columns  17  at  i ts   front  and  r e a r  
por t ions ,   r e s p e c t i v e l y .  

As  shown  in  Fig.  3,  each  of  the  top  and  bottom  ra i l s   15  and  16 

of  the  container   frame  comprises  tubular  ra i l   members  18  which  has  a 

s u b s t a n t i a l l y   rec tangular   sect ional   shape.  A  f i r s t   groove  22  of  a 

V-shaped  sec t iona l   shape  or  the  like  is  formed  in  an  inner  side  wa l l  

20  of  the  r a i l   member  18  facing  inside  the  container  so  as  to  extend 



along  the  longi tudina l   d i rec t ion   thereof.   Similarly,   a  second  groove 
26  of  a  V-shaped  sect ional   shape  or  the  like  is  formed  in  an  outer  s i d e  

wall  24  of  the  ra i l   member  18  facing  outside  the  c o n t a i n e r .  

As  shown  in  Fig.  3,  the  f i r s t   and  second  grooves  22  and  26  a re  
formed  in  a  staggered  manner.  A  lower  wall  30  of  the  f i r s t   groove  22 

and  an  upper  wall  32  of  the  second  groove  26  are  subs t an t i a l l y   p a r a l l e l  

to  each  other,  and  a  space  therebetween  defines  a  part  of  a  v e n t i l a t i o n  
channel  36. 

The  v e n t i l a t i o n   channel  36  is  thus  formed  u t i l i z i n g   t he  

tubular  inner  space  of  the  r a i l   member  18.  A  number  of  inner  v e n t i l a t -  
ion  holes  38  are  formed  in  an  upper  wall  28  of  the  f i r s t   groove  22,  and 

a  number  of  outer  v e n t i l a t i o n   holes  40  are  formed  in  a  lower  wall  34 

of  the  second  groove  26.  The  inner  and  outer  ven t i l a t i on   holes  38  and 

40  communicate  with  each  other  through  the  ven t i l a t i on   channel  36. 
Drain  holes  44  serving  also  as  outer  ven t i l a t ion   holes  a re  

formed  in  a  lower  wall  42  of  the  ra i l   member  18.  Moisture  s e p a r a t e d  
from  the  air  in  the  v e n t i l a t i o n   channel  36  in  a  manner  to  be  d e s c r i b e d  
la te r   is  exhausted  mainly  through  these  drain  holes  44. 

The  inner  side  wall  20  is  removable  from  the  ra i l   member  18 

by  loosening  a  p l u r a l i t y   of  fastening  members  46  such  as  screws.  
Therefore,  cleaning  and  inspect ion  of  the  inner  space  of  the  r a i l  

member  18  are  f a c i l i t a t e d .   Note  that  reference  numeral  88  denotes  a 
container  roof  p la te ,   and  90  denotes  a  container  floor  p l a t e .  

In  case  of  the  v e n t i l a t i n g   device  for  the  container  composed 
as  described  above,  the  air  flowing  into  the  ven t i l a t i on   channel  36 

from  the  outside  through  the  outer  v e n t i l a t i o n   holes  40  or  drain  ho l e s  
44  of  the  top  or  bottom  ra i l   15,  16,  flows  upward  through  the  space 
which  is  defined  between  the  lower  wall  30  of  the  f irst  groove 22  and 

the  upper  wall  32  of  the  second  groove  26,  that   is,  as  indicated  by 

an  arrow  A  in  Fig.  3.  The  air  then  enters  into  the  container  through 
the  inner  v e n t i l a t i o n   holes  38  as  v e n t i l a t i o n   air .   The  flow  of  

v e n t i l a t i o n   air  containing  a  cer ta in   amount  of  moisture  changes  i t s  

d i rec t ion   to  pass  through  the  crooked  v e n t i l a t i o n   channel  36,  so  t h a t  

the  flow  of  v e n t i l a t i o n   air  sometimes  col l ides   against  the  walls  30 
and  32  of  the  grooves  22  and  26,  or  the  walls  20  and  24  of  the  r a i l  

member  18,  and  sometimes  becomes  a  turbulent   flow  to  allow  s e p a r a t i o n  
of  moisture.  The  separated  water  flows  downward  by  its  own  weight  and 



is  exhausted  mainly  through  the  drain  holes  44.  

In  this  manner,  since  the  v e n t i l a t i o n   air  is  introduced  i n t o  

the  container  a f ter   being  dried,  i t   will  not  dampen  the  goods  i n s i d e  

the  c o n t a i n e r .  

The  air  which  flows  from  the  i n t e r i o r   to  the  exter ior   of  the  
container   flows  the  path  as  described  above  in  the  reverse  order  s t a r t -  

ing  from  the  inner  ven t i l a t i on   holes  38  and  flows  out  through  the  

outer  v e n t i l a t i o n   holes  40  and  44. 

The  i n t e r io r   of  the  container  is  ven t i l a t ed   by  the  v e n t i l a t -  

ion  air  which  enters  through  the  bottom  ra i l   16  and  flows  out  through 
the  top  r a i l   15.  For  this  reason,  even  if  per ishables   are  loaded  i n  

the  container ,   ro t t ing   and/or  de t e r i o r a t i on   of  the  goods  may  be 

p r e v e n t e d .  
Since  the  inner  ven t i l a t i on   holes  38  are  formed  in  the  upper 

wall  28  of  the  f i r s t   groove  22  which  is  recessed  from  the  inner  s i d e  

wall  20,  they  may  not  be  closed  by  the  goods  in  the  container .   The 
inner  v e n t i l a t i o n   holes  38  are  oriented  upward,  so  that  small  p i ece s  
of  goods  or  dust  may  hardly  be  introduced  t h e r e i n .  

Although  the  ven t i l a t i ng   device  is  arranged  in  both  the  top 
and  bottom  ra i l s   15  and  16  in  the  embodiment  described  above,  it  may 
be  arranged  only  in  one  of  them. 

The  c ross - sec t iona l   shape  of  the  grooves  22  and  26  is  no t  

l imi ted  to  the  V-shape  but  may  be  U-shaped  or  arcuate.   As  has  been 

mentioned  e a r l i e r ,   the  lower  surface  of  the  drain  plate  6  is  hard  t o  

inspect   in  the  case  shown  in  Fig.  lA,  while  the  bent  port ion  of  the  

drain  p la te   7  is  hard  to  inspect   in  the  case  shown  in  Fig.  1B.  With 

a  view  to  solve  this  problem,  the  c ro s s - sec t i ona l   shape  of  the  grooves 
22  and  26  is  preferably  such  that  no  dead  space  is  formed  t h e r e i n  

so  as  to  allow  easy  inspect ion,   cleaning  and  repair   of  the  dev ice .  

The  outer  ven t i l a t i on   holes  40  may  be  formed  at  any  p o s i t i o n  
from  the  range  of  the  lower  wall  34  of  the  second  groove  26  to  t h e  
lower  wall  42  of  the  rai l   member  18.  However,  if  the  outer  v e n t i l a t i o n  

holes  40  are  formed  in  the  lower  wall  34,  external   air  enters  downward 

inside  the  container .   Therefore,  if  splashes  of  seawater  or  the  l i k e  

are  contained  in  the  air,   they  may  be  immediately  removed  and  exhausted 

through  the  drain  holes  44  in  this  case,  r e su l t ing   in  higher  e f f i c i e n c y  
of  separa t ion  of  water  or  moisture  from  the  v e n t i l a t i o n   a i r .  



In  accordance  with. the  embodiment  shown  in  Figs.  2  and  3,  the  
tubular  inner  space  of  the  ra i l   member  18  is  u t i l i z e d   to  improve  the 

space  factor   inside  the  container ,   while  guaranteeing  s a t i s f a c t o r y  
v e n t i l a t i o n   of  the  container  loaded  with  p e r i s h a b l e s .  

The  r a i l   member  18  of  the  embodiment  has  uneven  side  wa l l s  

which  serve  in  place  of  the  drain  plates   in  the  conventional  dev i ce s .  
This  s t ruc tu re   el iminates  need  for  welding  or  r i v e t t i n g   of  s epa ra t e  
drain  p la tes   to  the  ra i l   member  18.  For  this  reason,  the  f l e x u r a l  

r i g i d i t y   of  the  r a i l   member  18  is  increased  without  any  s u b s t a n t i a l  

increase  in  i ts   weight,  so  that   the  bending  s t rength  and  buck l ing  
s t rength  of  the  container  against   a  load  during  suspension  of  the 
container  or  the  like  may  be  s i g n i f i c a n t l y   improved. 

As  has  been  described  above,  the  walls  of  the  grooves  f unc t i on  

as  drain  p la t e s ,   so  that   separate  drain  plates   need  not  be  mounted  by 
welding  or  r i v e t t i n g .   Corners  or  gaps  are  not,  the re fore ,   formed 

at  the  mount  por t ions   and  co l lec t ion   of  water  or  dust  therein  is  thus  

prevented.  Rusting  or  formation  of  mildew  are  also  prevented  so  as  t o  

improve  the  service  l i f e   of  the  container .   Good  hygiene  condition  i s  

also  guaranteed  when  the  container  carr ies   p e r i s h a b l e s .  
Since  the  inner  s t ruc ture   of  the  v e n t i l a t i n g   device  i s  

s impl i f ied   as  compared  to  conventional  devices,  inspect ion   and  c l ean ing  

are  f a c i l i t a t e d .   When  the  i n t e r io r   of  the  v e n t i l a t i n g   device  i s  

subjected  to  a  surface  t reatment,   qual i ty   control  during  manufactur ing 
is  f a c i l i t a t e d .   Manufacturing  cost  is  reduced  and  manufacturing  s t e p s  
are  sho r t ened .  

Other  embodiments  wherein  the  present   invention  is  a p p l i e d  
to  marine  conta iners   which  have  also  ven t i l a t i ng   devices  in  wa l l  

panels  48  as  well  will  now  be  described  with  reference  to  Figs.  4 

to  10.  In  a  desc r ip t ion   to  follow,  the  same  reference  numerals  as  i n  

Figs.  2  and  3  denote  the  same  par ts ,   and  a  de ta i led   desc r ip t ion   t h e r e o f  

is  omi t t ed .  

In  the  embodiments  shown  in  Figs.  4  to  10,  s u b s t a n t i a l l y   t h e  

same  v e n t i l a t i n g   device  is  arranged  for  each  of  a  top  r a i l   15  and  a 
bo t tom ra i l   16  as  in  the  embodiment  shown  in  Figs.  2  and  3. 

The  wall  panel  48  comprises  a  corrugated  plate  18  having  even 

p a r a l l e l   ridges  50  and  furrows  52.  Referring  to  Fig.  4,  the  c o n t a i n e r  

frame  consis ts   of  a  top  ra i l   15,  a  bottom  ra i l   16-and  two  pairs  o f  



front  and  rear  columns  17.  The  corrugated  plate  18  is  f i t t e d   i n s i d e  

the  container  frame  such  that   the  ridges  50  and  furrows  52  extend 

v e r t i c a l l y .   A  v e n t i l a t i n g   device  is  arranged  for  each  of  the  furrows 
52  of  the  wall  panel  48.  More  s p e c i f i c a l l y ,   a  lid  plate  54  is  mounted 
to  cover  each  furrow  52  in  a  view  from  the  outside  of  the  c o n t a i n e r .  
As  shown  in  Fig.  5,  the  upper  portion  of  each  lid  plate  54  is  b e n t  
to  form  a  shed  roof  56  of  the  v e n t i l a t i n g   device  to  allow  easy  flow 

of  water.  The  upper  and  lower  ends  of  each  lid  plate  54  are  bent  t o  
form  bent  port ions  58  which  allow  surface  contact  with  the  wall  pane l  
48.  The  bent  port ions  58  and  the  side  edges  of  the  lid  plate  54  a re  
fixed  to  the  wall  panel  48  to  form  a  long,  narrow  ven t i l a t i on   chamber 
60  as  shown  in  Fig.  5.  A  p l u r a l i t y   of  long  drain  pla tes   62  a r e  
arranged  inside  the  v e n t i l a t i o n   chamber  60  such  that  the  upper  ends 

of  them  are  in  contact   with  the  wall  panel  40  and  they  extend  downward 

therefrom.  The  drain  p la tes   62  pa r a l l e l   to  one  another  are  i n c l i n e d  

s l i gh t l y   against   the  wall  panel  48  and  arranged  at  equal  i n t e r v a l s  

along  the  long i tud ina l   d i rec t ion   of  the  ven t i l a t i on   chamber  60. 
The  drain  p la tes   62  next  to  each  other  are  arranged  in  such 

manner  that   the  lower  port ion  of  the  upper  drain  plate  and  the  upper 
portion  of  the  lower  drain  plate  overlap  with  each  other.   The 
in te rva l   between  a  pair   of  flanges  62a  and  62b  of  the  drain  plate  62 
made  of  channel  iron  or  the  l ike  is  s ubs t an t i a l l y   constant  along  the  

longi tud ina l   d i rec t ion   of  the  drain  plate  62,  as  shown  in  Figs.  6 

to  8.  The  upper  end  of  a  web  62c  of  the  drain  plate  62  is  in  c o n t a c t  
with  the  wall  panel  48  as  described  above. 

Referring  to  Fig.  8,  in  order  that  the  flanges  62a  and  62b 

of  the  drain  p la tes   62  next  to  each  other  may  not  overlap,  the  f l anges  
62a  and  62b  of  the  lower  drain  plate  62  are  cut  off  and  the  f l anges  
62a  and  62b  of  the  upper  drain  plate  62  are  f i t t e d   in  c u t - o u t  

port ions  60d,  thereby  defining  continuous  ve r t i ca l   p a r t i t i o n   walls  64. 

A  f i r s t   v e n t i l a t i o n   channel  66  is  formed  between  the  a d j a c e n t  
drain  p la tes   62.  An  a i r -water   separat ion  chamber  68  is  formed 

between  the  drain  plate  62  and  the  lid  plate  54.  The  f i r s t   v e n t i l a t i o n  

channels  66  and  the  a i r -water   separat ion  chambers  68  are  formed  a t  
the  center  port ion  of  the  ven t i l a t i on   chamber  60  in  the  t r a n s v e r s e  
d i r ec t ion .   Further,   a  pair  of  second  ven t i l a t i on   channels  70  a re  



formed  at  both  sides  of  the  v e n t i l a t i o n   chamber  60.  A  communication 

channel  72  is  formed  above  each  drain  plate  62,  surrounded  by  the  upper 
drain  plate  62  and  the  wall  panel  48.  Each  f i r s t   v e n t i l a t i o n   channel 
66  communicates  with  the  second  v e n t i l a t i o n   channels  70  through  t h e  
communication  channel  72. 

A  p a r t i t i o n   wall  74  is mounted  in  the  v i c in i t y   of  the  lower 
end  of  the  lowermost  drain  plate  62.  The  p a r t i t i o n   wall  74  p rov ides  
a  seal  between  the  lower  parts  of  the  second  ven t i l a t i on   channels  

70  and  the  lower  part  of  the  communication  channel  72  surrounded  by 
the  lowermost  drain  plate  62  and  the  wall  panel  48,  thereby  d e f i n i n g  
a  drain  chamber  76  below  the  v e n t i l a t i o n   chamber  60  communicating 
with  the  a i r -water   separat ion  chamber  68. 

F i rs t   v e n t i l a t i o n   holes  80  communicating  with  the  o u t s i d e  
of  the  container  are  formed  in  one  side  wall  defining  the  a i r - s e p a r a t i o n  
chamber  68,  that  is,  the  front  surface  portion  of  the  lid  plate  54, 

and  drain  holes  82  are  formed  in  the  lower  wall  78  of  the  v e n t i l a t i o n  
chamber  60,  that  is,  the  lower  surface  port ion  of  the  lid  plate  54. 
Second  v e n t i l a t i o n   holes  84  communicating  with  the  i n t e r i o r   of  t he  

container  are  formed  in  the  port ion  of  the  wall  panel  48  d e f i n i n g  
the  communication  channel  72,  that  is,  the  bottom  port ion  of  the  
furrow  52  of  the  wall  panel  48  excluding  i ts   upper  and  lower  ends .  

As  shown  in  Fig.  9,  the  second  v e n t i l a t i o n   holes  84  formed  in  the  wa l l  

panel  48  may  be  formed  in  the  side  walls  of  the  furrow  52  of  the  wa l l  

panel  48. 

In  the  v e n t i l a t i n g   device  mounted  in  the  wall  panel  48  as 
described  above,  as  shown  in  Figs.  5  and  8,  the  v e n t i l a t i o n   air  con- 
taining  moisture  and  flowing  in  the  d i rec t ion   indicated  by  an  arrow 
B  through  the  f i r s t   v e n t i l a t i o n   holes  80  from  the  outside  of  the  

container  col l ides   against   the  drain  plate  62  and  expends  i ts  k i n e t i c  

energy.  The  water  in  the  v e n t i l a t i o n   air  whose  mass  is  g rea ter ,   f lows 
down  along  the  drain  plate  62  inside  the  a i r -water   separat ion  chamber 

68  and  is  exhausted  mainly  through  the  drain  holes  82  of  the  lower 

wall  78.  The  v e n t i l a t i o n   air  from  which  the  moisture  has  been  removed, 
then  flows  upward  through  the  f i r s t   v en t i l a t i on   channel  66  as  i n d i c a t e d  

by  an  arrow  C  in  Fig.  5,  and  reaches  the  communication  channel  72. 



The  v e n t i l a t i o n   air  then  par t ly   flows  into  the  container  through  the 

second  v e n t i l a t i o n   holes  84,  and  par t ly   flows  upward  or  downward  i n  

the  second  v e n t i l a t i o n   channel  70  and  then  flows  into  the  con ta ine r  

through  the  upper  or  lower  second  v e n t i l a t i o n   holes  84. 

In  this  embodiment,  since  the  f i r s t   v e n t i l a t i o n   holes  80 

communicating  with  the  outside  of  the  container  are  formed  in  the  s ide  
walls  of  the  v e n t i l a t i n g   device,  the  v e n t i l a t i o n   air  having  a  l a rge  
vector  component  in  the  hor izontal   d i rec t ion   flows  into  the  v e n t i l a t i o n  

chamber  60  eas i ly .   However,  since  the  angle  a  between  the  drain  p l a t e  
62  and  the  wall  panel  48  is  very  small,  the  water  in  the  v e n t i l a t i o n  
air  a f t e r   a  co l l i s i on   against  the  drain  plate   62  can  hardly  be  i n t r o -  

duced  upward  to  the  f i r s t   ven t i l a t i on   channel  66  to  reach  t h e  
communication  channel  72.  The  v e n t i l a t i o n   air  having  a  large  vec to r  

component  in  the  v e r t i c a l   d i rec t ion   can  hardly  pass  through  the  f i r s t  

v e n t i l a t i o n   holes  80  communicating  with  the  outside  of  the  con t a ine r .  

Even  if  such  v e n t i l a t i o n   air  flows  into  the  a i r -water   s e p a r a t i o n  
chamber  68  through  the  f i r s t   v e n t i l a t i o n   holes  80,  it  has  consumed 

most  of  i ts   k ine t ic   energy  by  then.  For  this  reason,  the  mois ture  

contained  in  this  v e n t i l a t i o n   air  may  hardly  enter  through  the  f i r s t  
v e n t i l a t i o n   channel  66  to  reach  the  communication  channel  72. 

Upward  splashes  of  sea  water  may  easi ly   enter  through  the  
drain  holes  82  formed  in  the  lower  wall  78  of  the  ven t i l a t i on   chamber 
60.  However,  due  to  the  presence  of  the  p a r t i t i o n   wall  74,  such 

splashes  may  not  flow  into  the  container  through  the  second  v e n t i l a t -  

ion  holes  84  e i ther   d i r ec t ly   or  via  the  second  v e n t i l a t i o n   channel  70 
and  communication  channel  72.  Even  if  a  considerable  amount  of  sp lashes  
of  sea  water  tends  to  flow  upward  from  the  drain  chamber  76  to  t he  
a i r -wate r   separat ion  chamber  68,  a  number  of  v e n t i l a t i o n   holes  80 

formed  in  the  side  wall  of  the  a i r -water   separat ion  chamber  68  e a s i l y  
allow  discharge  of  such  wa te r .  

The  v e n t i l a t i n g   device  mounted  on  a  wall  panel  48  may  be 

mounted  inside  the  container  u t i l i z i n g   the  ridges  50  of  the  wall  panel  
48.  In  this   case,  the  pos i t ions   of  the  wall  panel  48  and  the  l i d  

plate   54  shown  in  Fig.  5  are  r e v e r s e d .  

In  the  embodiment  described  above,  the  drain  plates   62  may 
be  at  l e a s t   more  than  two  in  number.  Although  the  drain  plates  62 



are  equally  dis tanced  from  each  other  in  the  embodiment  d e s c r i b e d  
above,  they  may  be  arranged  in  a  d i f f e ren t   manner.  The  upper  end  of  
each  drain  plate  62  and  the  wall  panel  48  need  not  be  in  contact  wi th  

each  o ther ,bu t   some  gap  may  be  formed  therebetween.  
It  is  not  necessary  that  the  section  of  the  drain  plate  62  i s  

channel-shaped  to  form  the  p a r t i t i o n   walls  64  extending  along  almost 

the  whole  length  of  the  lid  plate  54  by  the  in te rconnec t ion   of  the  

flanges  62a  and  62b  respec t ive ly   of  the  drain  plates   62.  I n s t e a d ,  
the  p a r t i t i o n   walls  64  may  be  formed  by  fixing  p a r t i t i o n   p l a t e s  

respec t ive ly   to  each  side  of  the  drain  plates  62. 

In  case  of  the  above  mentioned  embodiment  as  shown  in  Fig.  8, 
the  boundary  between  the  communicating  channel  72  and  the  second 

v e n t i l a t i o n   channel  70  became  t r i angula r   as  shown  in  Fig.  5  due  to  t he  

use  of  the  drain  plate  62  with  channel  section.   However,  when  t he  

p a r t i t i o n   walls  64  are  formed  as  in  this  modif icat ion,   the  shape  of  t he  

boundary  may  be  freely  se lected.   Depending  upon  the  selected  shape 
of  the  boundary,  a  function  of  the  water  separat ion  from  the  a i r  
which  flows  from  the  communication  channel  72  to  the  second  v e n t i l a t i o n  
channel  70,  may  be  rendered  to  the  p a r t i t i o n   walls  64. 

As  shown  in  Fig.  10,  a  p a r t i t i o n   wall  86  may  be  mounted 

within  the  communication  channel  72  to  be  in  the  v i c i n i t y   of  the  
out le t   of  the  f i r s t   v en t i l a t i on   channel  66.  In  this  case,  the  v e n t -  

i l a t i on   air  flowing  out  of  the  f i r s t   v e n t i l a t i o n   channel  66  most ly  
flows  into  the  second  ven t i l a t i on   channel  70  through  the  communication 
channel  72  and  flows  downward.  The  air  then  flows  into  the  c o n t a i n e r  

through  the  second  v e n t i l a t i o n   holes  84  formed  in  the  lower  communicat- 

ion  channel  72.  In  this  manner,  the  path  of  the  air  does  not  only  
wind  but  also  becomes  long,  so  that  the  a i r -water   separat ion  e f f i c i e n c y  
is  improved. 

In  the  embodiments  or  modifications  shown  in  Figs.  4  to  10, 

a  number  of  v e n t i l a t i n g   devices  may  be  formed  in  the  wall  panel  48 
in  addit ion  to  those  as  shown  in  Figs.  2  and  3.  For  this  reason,  a 

large  amount  of  ven t i l a t i on   air  may  be  supplied  to  the  c o n t a i n e r .  

Although  the  present   invention  has  been  described  with  r e f -  

erence  to  the  embodiments  of  marine  containers ,   the  present   i nven t ion  

may  be  s imi la r ly   applied  to  ven t i l a t i ng   devices  of  many  other  types  o f  

c o n t a i n e r s .  



1.  A  v e n t i l a t i n g   device  for  a  container ,   comprising  a  con- 
ta iner   frame  consis t ing  of  tubular  ra i l   members  (18),  o u t e r  
ven t i l a t i on   holes  (40)  formed  through  an  outer  wall  (24)  of  s a i d  

ra i l   member  so  as  to  be  exposed  to  the  outside  of  said  c o n t a i n e r ,  
inner  v e n t i l a t i o n   holes  (38)  formed  through  an  inner  wall  (20) 
of  said  r a i l   member  so  as  to  be  exposed  to  the  i n t e r io r   of  s a i d  

container ,   and  a  v e n t i l a t i o n   channel  (36)  defined  inside  s a i d  
ra i l   member  so  as  to  provide  communication  between  said  inne r  
v e n t i l a t i o n   holes  and  said  outer  ven t i l a t ion   holes,  c h a r a c t e r i z e d  
in  that  said  v e n t i l a t i n g   device  further   comprises  a  f i r s t   groove 
(22)  which  is  formed  in  an  inner  side  wall  (20)  of  said  r a i l  
member  (18)  so  as  to  extend  along  a  longi tudinal   d i rec t ion   o f  

said  ra i l   member,  and  a  second  groove  (26)  which  is  formed  i n  

an  outer  side  wall  (24)  of  said  ra i l   member  so  as  to  extend  sub-  

s t a n t i a l l y   p a r a l l e l   to  said  f i r s t   groove,  a  lower  wall  (30)  o f  
said  f i r s t   groove  (22)  and  an  upper  wall  (32)  of  said  second 

groove  (26)  defining  a  part  of  said  ven t i l a t ion   channel .  

2.  A  device  according  to  claim  1,  character ized  in  that   a t  
least   one  of  said  f i r s t   groove  (22)  and  said  second  groove  (26) 
has  a  V-shaped  sec t ional   shape.  

3.  A  device  according  to  claim  1  or  2,  character ized  in  

that  said  inner  v e n t i l a t i o n   holes  (38)  are  formed  in  an  upper 
wall  (28)  of  said  f i r s t   groove.  

4.  A  device  according  to  claim  1,  2  or  3,  c h a r a c t e r i z e d  

in  that   said  outer  v e n t i l a t i o n   holes  (40)  are  formed  in  a 
lower  wall  (34)  of  said  second  groove.  

5.  A  device  according  to  any  of  claims  1  to  4,  c h a r a c t e r i z e d  

in  that   said  inner  side  wall  (20)  is  de t achab le .  



6.  A  device  according  to  any one  of  claims  1  to  5,  c h a r a c t -  

erized  in  that  at  least   some  of  said  outer  ven t i l a t i on   ho l e s  
(40)  are  formed  in  a  lower  wall  (42)  of  said  rai l   member  (18) .  

7.  A  device  according  to  any one  of  claims  1  to  6,  c h a r a c t -  

erized  in  that  said  lower  wall  (30)  of  said  f i r s t   groove  (22) 
and  said  upper  wall  (32)  of  said  second  groove  (26)  are  sub- 

s t a n t i a l l y   pa ra l l e l   to  each  o t h e r .  

8.  A  device  according  to  any one  of  claims  1  to  7,  c h a r a c t -  
erized  in  that  said  ra i l   members  (18)  comprise  a  top  ra i l   (15) 

and  a  bottom  ra i l   (16)  of  said  container  frame. 

9.  A  device  according  to  any one  of  claims  1  to  8,  c h a r a c t -  

erized  in  that  said  device  further   comprises  a  corrugated  p l a t e  
cons t i tu t ing   a  wall  panel  (48)  of  said  container  and  having 
furrows  (52)  extending  v e r t i c a l l y ,   a  lid  plate  (54)  which  i s  
fixed  to  said  container  so  as  to  cover  each  of  said  furrows  (52) 
and  which  defines  with  each  of  the  furrows  (52)  a  narrow  v e n t i l -  
ation  chamber  (60),  f i r s t   v e n t i l a t i o n  h o l e s   (80)  formed  e i t h e r  
in  said  lid  p la tes   (54)  or  in  the  side  walls  of  the  furrows  (52) 
of  said  corrugated  p la te ,   second  ven t i l a t i on   holes  (84)  formed, 
respec t ive ly ,   in  said  side  walls  or  in  the  lid  plates   (54),  
and  a  p l u r a l i t y   of  long  drain  plates   (62)  which  are  a r ranged 
to  extend  almost  v e r t i c a l l y   inside  said  ven t i l a t i on   chamber 

(60)  and  which  face  said  f i r s t   v e n t i l a t i o n   holes  (80),  wherein 
adjacent  drain  plates   (62)  overlap  such  that  the  lower  p o r t i o n  
of  the  upper  drain  plate  (62)  and  the  upper  portion  of  the  lower 

drain  plate  (62)  define  a  f i r s t   v e n t i l a t i o n   channel  (66) 
therebetween  and  the  air  introduced  in  said  ven t i l a t i on   chamber 

(60)  from  the  outside  of  the  container  through  said  f i r s t   v e n t i l -  

ation  holes  (80)  is  guided  by  said  drain  plate  (62)  and  flows 
into  the  i n t e r i o r   of  said  container  through  said  second  v e n t i l a t -  
ion  holes  (84)  via  said  f i r s t   v e n t i l a t i o n   channel  (66) .  



10.  A  device  according  to  claim  9,  character ized  in  t h a t  
said  furrows  (52)  are  formed  in  an  outer  side  of  said  wall  panel  
(45),  so  that  said  f i r s t   v en t i l a t i on   holes  (80)  are  formed  in  
said  lid  plate   (54),  and  said  second  ven t i l a t ion   holes  (34)  a re  
formed  in  said  corrugated  p l a t e .  

11.  A  device  according  to  claim  9  or  10,  c h a r a c t e r i z e d  

in  that   said  drain  p la tes   (62)  extend  obliquely  upward  and 

s u b s t a n t i a l l y   p a r a l l e l   to  each  other  from  the  side  con ta in ing  
said  f i r s t   v e n t i l a t i o n   holes  (80)  to  the  opposite  s i d e .  

12.  A  device  according  to  any one  of  claims  9  to  11, 
cha rac te r i zed   in  that   said  wall  faces  of  said  drain  p l a t e s  
(62)  facing  said  f i r s t   v e n t i l a t i o n   holes  (80)  are  arranged  wi th  

a  predetermined  spacing  plate  from  the  one  in  which  said  f i r s t  
v e n t i l a t i o n   holes  (80)  are  formed,  thereby  defining  an  a i r - w a t e r  

separat ion  chamber  (68)  along  subs t an t i a l l y   the  entire  l eng th  
of  said  l id  plate   (54)-  

13.  A  device  according  to  any one  of  claims  9  to  11,  c h a r a c t -  

erized  in  that   an  upper  end  of  each  said  drain  plates  (62)  is  i n  
contact  with  the  plate  in  which  said  second  ven t i l a t i on   h o l e s  

(84)  are  formed,  thereby  forming  a  narrow,  ve r t i ca l   t r i a n g u l a r  

space  (72)  between  the  upper  portion  of  each  of  said  d r a i n  

pla tes   (62)  and  the  plate  with  said  second  ven t i l a t ion   holes  (84).  

14.  A  device  according  to  claim  13,  character ized  in  t h a t  
each  of  said  drain  p la tes   (62)  has  a  U-shaped  c r o s s - s e c t i o n a l  

shape,  the  width  thereof  being  smaller  than  the  width  of  s a i d  

v e n t i l a t i o n   chamber  (60),  free  ends  of  a  pair  of  flanges  (62a, 

62b)  of  each  of  said  drain  pla tes   (62)  are  in  contact  with  t he  

plate  in  which  the  f i r s t   v en t i l a t i on   holes  (80)  are  formed, 

thereby  forming  a  pair  of  second  ven t i l a t i on   channels  (70) 



outside  said  pair  of  flanges  (62a,  62b).,  said  pair  of  second 

v e n t i l a t i o n   channels  (70)  communicating  with  said  t r i a n g u l a r  

space  (72) .  

15.  A  device  according  to  any one  of  claims  9  to  14, 
charac ter ized   in  that  drain  holes  (82)  are  formed  in  a  lower 

wall  (78)  of  said  v e n t i l a t i o n   chamber  (60).  

16.  A  device  according  to  claim  15,  character ized  in  t h a t  

a  f i r s t   p a r t i t i o n   wall  (74)  is  arranged  near  the  lower  end  of  a 
lowermost  one  of  said  drain  plates  (62)  so  as  to  provide  a  s e a l  
between  said  drain  holes  (82)  and  said  second  ven t i l a t i on   h o l e s  
(84) . 

17.  A  device  according  to  any one  of  claims  9  to  16, 
charac ter ized   in  that  a  second  p a r t i t i o n   wall  (86)  is  a r ranged  
s l igh t ly   above  said  f i r s t   v en t i l a t i on   channel  (66)  so  as  t o  

provide  a  seal  between  said  f i r s t   v en t i l a t i on   channel  (66)  and 
said  second  v e n t i l a t i o n   holes  (84)  formed  just  above  t h e  
ven t i l a t i on   channel  (66) .  
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