
J )  

Europaisches  Patentamt 

European  Patent  Office  ®  Publication  number:  0 1 7 3   6 9 8  

Office  europeen  des  brevets  B 1  

EUROPEAN  PATENT  SPECIFICATION 

B 1  

(45)  Date  of  publication  of  patent  specification:  27.09.89  ^   Int.  CI.4:  B  61  D  5/00,  B  61  D  27 /00 ,  

(fl)  Application  number:  85900922.7  B  65  D  8 8 / 7 4  

®  Date  of  filing:  28.01.85 

(8§)  International  application  number: 
PCT/US85/00133 

®  International  publication  number: 
WO  85/03914  12.09.85  Gazette  85/20 

(§)  HEATED  RAILWAY  TANK  CAR. 

CO 

0 0  
O)  
CO 
CO 

CL 
Lil 

(§)  Priority:  27.02.84  US  583834  ®  Proprietor:  LOEVINGER,  Richard  P. 
P.O.  Box  68 
Brandon,  SD  57005  (US) 

©  Date  of  publication  of  application: 
12.03.86  Bulletin  86/11  ^  ®  Inventor:  LOEVINGER,  Richard  P. 

P.O.  Box  68 
(45)  Publication  of  the  grant  of  the  patent:  Brandon,  SD  57005  (US) 

27.09.89  Bulletin  89/39 

(74)  Representative:  Patentanwalte  Miiller-Bore, 
(84)  Designated  Contracting  States:  Deufel,  Schon,  Hertel,  Lewald,  Otto 

DEFRGB  Postfach26  0247lsartorplatz6 
D-8000  Miinchen  26  (DE) 

©  References  cited: 
WO-A-83/04398 
US-A-2545  371 
US-A-3  143  108 
US-A-3  228466 
US-A-3  338  185 
US-A-3  595  307 
US-A-3  685  458 
US-A-3  742  866 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 



I EP  0  173  698  B1 2 

uescnpuon 

The  invention  relates  to  a  railway  tank  car 
having  a  tank  mounted  on  tank  cradles  adjacent 
bolsters  for  wheel  trucks,  said  tank  having  two 
closed  ends  and  a  substantially  cylindrical  wall 
having  a  bottom  portion  with  a  cargo  outlet  valve 
mounted  on  said  bottom  portion  intermediate 
said  closed  ends,  and  having  a  cargo  heating 
means  comprising  means  for  heating  sealingly 
engaged  with  each  end  of  said  tank  above  said 
bottom  portion  of  said  tank  and  slopingly  extend- 
ing  to  sealingly  engage  said  bottom  portion  of 
said  tank  at  a  point  intermediate  said  valve  and 
each  of  said  ends  of  said  tank,  said  heating  means 
being  sealingly  engaged  with  said  tank  for  form- 
ing  a  dead  air  space  between  said  heating  means 
and  said  bottom  portion  of  said  tank,  and  connec- 
tive  means  for  placing  said  heating  means  in  fluid 
flow  communication  with  a  source  of  heated  fluid 
for  causing  said  heated  fluid  to  flow  into  and  out 
of  said  heating  means  (US  —  A  —  3  742  866). 

By  such  heat  exchange  element  installed  in  the 
tank  of  said  railway  tank  car  the  contents  of  the 
tank  is  heated  and  thereby  flow  of  liquid  from  the 
tank  is  promoted. 

Liquids  hauled  in  railway  tank  cars  often  are  of 
.  the  type  which  are  highly  viscose  at  low  ambient 

temperatures.  To  decrease  the  viscosity  of  such 
liquids,  such  as  molasses,  prior  art  tank  cars  have 
been  provided  with  fluid  flow  passages  affixed  to, 
or  adjacent  to,  the  walls  of  the  tank.  A  heated  fluid 
medium,  such  as  steam,  hot  water  or  hot  oil,  is 
passed  through  these  passages  to  heat  the  con- 
tents  of  the  tank  and  thereby  decrease  the 
viscosity  of  the  contents  to  promote  and  acceler- 
ate  flow  of  the  contents  from  an  outlet  valve 
normally  located  at  the  bottom  center  of  the  tank. 

The  prior  art  passages  or  heat  coils  have 
generally  been  attached  to  the  bottom  and  side 
and,  less  frequently,  to  the  top  walls  of  the  tank 
and  have  generally  been  mounted  in  a  sub- 
stantially  horizontal  position. 

Disadvantages  of  these  prior  art  heating 
elements  are  1)  they  tend  to  overheat  the  top 
portion  of  the  liquid  lading  and  do  not  provide 
sufficient  heat  to  the  bottom  portion  of  the  lading 
adjacent  the  valve  through  which  the  heated 
contents  must  flow,  2)  water  tends  to  remain 
trapped  in  the  heat  exchange  passages  which  can 
cause  corrosion,  blockages  and/or  rupture  due  to 
freezing,  3)  heavy  masses  of  metal,  such  as  tank 
cradles  and  car  bolsters,  affixed  to  the  tank  serve 
as  heat  sinks  which  absorb  heat  and  radiate  it  to 
the  air  to  cause  a  build-up  or  heel  of  solidified 
lading  on  the  bottom  of  the  tank  which  causes  a 
loss  of  some  of  the  lading  and  decreases  the 
capacity  of  the  tank  for  subsequent  ladings  and, 
as  the  heel  serves  as  an  insulator,  decreases  the 
efficiency  of  the  heating  elements  and  4)  over- 
heating  of  the  lading  is  detrimental  to  some 
liquids,  such  as  those  having  a  high  sugar  content 
which  tend  to  solidify  or  carmelize  upon  being 
overheated. 

The  patent  specification  WO—  A—  83/04398  dis- 

closes  a  tank  car  heat  exchanger  which  extends 
from  each  end  of  the  car  adjacent  the  bottom  of 
the  tank  to  the  center  positioned  valve  and  slopes 
from  the  ends  to  the  valve  to  provide  a  sloped 

5  surface  to  promote  flow  of  the  liquid  towards  the 
valve  as  it  progressively  decreases  in  viscosity 
and  causes  a  rolling  action  of  the  liquid  as  the 
heated  liquid  rises  upwardly  from  adjacent  the 
heat  exchange  elements  toward  the  top  of  the 

10  tank.  These  heat  elements  are  sealingly  engaged 
with  the  walls  of  the  tank  car  and  a  dead  air  space 
between  the  sloped  heating  element  and  the 
bottom  of  the  tank  thermally  isolates  the  heating 
elements  from  the  tank  cradles  and  bolsters  to 

15  minimize  or  substantially  eliminate  the  undesir- 
able  heat  sink  effects  of  these  components.  These 
heat  exchangers  perform  extremely  well,  but  by 
extending  the  full  length  of  the  car,  the  lading 
carrying  capacity  of  the  car  decreases  and  the 

20  weight  of  the  car  increases. 
It  is  the  problem  of  the  base  of  this  invention  to 

overcome  the  disadvantages  of  the  prior  art  cited 
above. 

This  advantageously  is  achieved  by 
25  first  means  for  heating,  affixed  to  said  bottom 

portion  of  said  tank  adjacent  said  outlet  valve  and 
extending  toward  each  end  of  said  tank  and 
having  a  terminal  portion  intermediate  said  valve 
and  each  of  said  ends  of  said  tank; 

30  second  means  for  heating  sealingly  engaged 
with  each  end  of  said  tank  above  said  bottom 
portion  of  said  tank  and  slopingly  extending  to 
sealingly  engage  said  bottom  portion  of  said  tank 
adjacent  said  terminal  portion  of  said  first  means, 

35  said  second  heating  means  being  sealingly 
engaged  with  said  tank  for  forming  a  dead  air 
space  between  said  second  means  and  said 
bottom  portion  of  said  tank; 

first  connective  means  for  placing  said  first 
to  means  in  fluid  flow  communication  with  said 

second  means  for  enabling  a  heated  fluid  to  flow 
through  said  first  means  and  said  second  means 
for  heating  a  liquid  cargo  contained  in  said  tank 
above  said  first  and  said  second  means;  and 

ts  second  connective  means  for  placing  said  first 
heating  means  in  fluid  flow  communication  with  a 
source  of  heated  fluid  for  causing  said  heated 
fluid  to  flow  into  and  out  of  said  heating  means. 

Thus  a  sloped  heat  exchange  element  is 
m  mounted  adjacent  each  bottom  end  of  a  railway 

tank  car  and  extends  only  partially  toward  the 
bottom  center  of  the  car  to  thermally  isolate  the 
heating  elements  from  the  tank  cradles  and  bols- 
ters  of  the  car  and  promote  liquid  flow  toward  the 

'5  bottom  center  mounted  outlet  valve  of  the  tank. 
As  these  heat  elements  connect  to  head  passages 
affixed  to  the  internal  or  external  bottom  wall  of 
the  tanks,  they  optimize  the  cargo  capacity  of  the 
tank  and  decrease  the  weight  added  to  the  car  by 

o  the  heat  exchanger.  These  heat  exchangers  can 
be  built  into  tanks  at  the  time  of  initial  manufac- 
ture  or  they  can  be  retrofit  to  the  tanks  of  used 
cars  already  having  internal  or  external  heating 
coils. 

5 



ief  description  of  the  drawings 
Figure  1  is  an  elevation  view  of  a  tank  car 
aving  the  exchanger  arrangement  of  this  inven- 
m'  ■  t Figure  2  is  a  top  sectional  view  of  a  portion  of 
e  tank  of  the  tank  car  shown  in  Figure  1,  as 
dicated  by  the  section  line  2  —  2; 
Figure  3  is  an  end  sectional  view  of  just  the  tank 
f  the  tank  car  in  Figure  2,  as  indicated  by  the 
jction  line  3  —  3; 
Figure  4  is  a  sectional,  partial  elevation  view  of 
gure  3  as  indicated  by  the  section  lines  4—4; 
Figure  5  is  an  elevation  view  of  a  tank  car 

aving  an  alternate  embodiment  of  the  heat 
«changer  arrangement  of  this  invention; 
Figure  6  is  a  top  sectional  view  of  a  portion  of 

le  tank  of  the  tank  car  shown  in  Figure  5,  as 
idicated  by  the  section  line  6—6; 
Figure  7  is  an  end  sectional  view  of  just  the  tank 

f  the  tank  car  shown  in  Figure  6,  as  indicated  by 
ie  section  line  7  —  7; 
Figure  8  is  a  sectional,  partial  elevation  view  of 

igure  6  as  indicated  by  the  section  lines  8  —  8; 
Figure  9  is  an  enlarged  sectional  view  of  a  fluid 

ledium  duct  of  this  invention  having  an 
icreased  surface  area. 

letailed  description  of  the  preferred  embodiment 
Figure  1  is  a  side  elevation  view  of  a  railway 

ank  car  2.  Tank  car  2  is  comprised  of  a  tank  car  3 
vhich  is  substantially  cylindrical  and  has  a  top 
lortion  4,  a  bottom  portion  5,  a  first  end  portion  6 
ealingly  closed  by  a  first  end  closure  member  7 
ind  a  second  end  portion  8  sealingly  closed  by  a 
;econd  end  closure  member  9. 

Tank  3  is  provided  with  a  lading  or  cargo  inlet 
neans,  such  as  access  hatch  10,  and  a  lading  or 
:argo  outlet  means,  such  as  outlet  valve  11. 

Adjacent  each  bottom  portion  of  the  end  of  the 
ank  a  wheel  truck  assembly,  such  as  conven- 
ional,  well-known  wheel  trucks  12  and  13,  are 
ypically  provided  to  rollingly  support  the  tank. 

Structure  connecting  the  tank  to  the  wheel 
rucks  is  typically  comprised  of  a  stub  center  sill 
14  and  15,  a  laterally  extending  bolster  16  and  17 
igidly  affixed  to  a  center  sill  and  a  tank  support 
and  connection  means,  such  as  a  tank  cradle  18 
and  19,  which  is  rigidly  engaged  to  each  a  stub  sill 
and  a  bolster  to  maintain  tank  3  mounted  on 
wheel  truck  assemblies  12  and  13. 

Adjacent  the  tanks  intermediate  bottom  portion 
and  extending  substantially  longitudinally  away 
from  outlet  valve  1  1  is  a  pair  of  heat  exchanger 
assemblies  20  and  21.  Each  of  the  heat  exchanger 
assemblies  20  and  21  is  comprised  of  a  plurality 
of  interconnected  fluid  conducting  passages  or 
ducts  sealingly  engaged  to  the  exterior  surface  of 
the  wall  of  tank  3.  Assemblies  20  and  21  may  be 
fabricated  during  initial  build  of  the  car,  added  to 
an  unheated  car  or  they  may  be  formed  using 
previously  existing  heat  coils  modified  to  work  in 
conjunction  with  the  structure  of  this  invention. 

Adjacent  outlet  valve  1  1  an  inlet  means,  such  as 
inlet  pipe  22,  and  an  outlet  means,  such  as  outlet 
pipe  23,  is  provided  for  heat  exchanger  assembly 

£.\J,  oiiiiiiaiiy,  an  unci.  K'K̂   r.| 
is  provided  for  heat  exchange  assembly  21. 

As  best  shown  in  Figure  2,  in  which  a  top 
sectional  view  of  substantially  half  of  tank  3  is 
shown,  heat  exchange  assembly  21  is  comprised 
as  an  inlet  duct  26  which  has  a  first  end  portion  27 
which  is  in  fluid  flow  communication  with  inlet 
pipe  24  and  a  second  end  portion  28  which  is  in 
fluid  flow  communication  with  a  sloped  heat- 

i  exchange  assembly  29.  As  shown  in  Figure  1,  a 
sloped  heat  exchanger  assembly  29  and  30  is 
positioned  adjacent  the  bottom  end  portion  of 
each  end  of  the  tank  3. 

Referring  to  Figures  2,  3,  and  4  heat  exchange 
r  assembly  21  is  comprised  of  a  plurality  of  fluid 

conveying  passageways  or  ducts,  such  as  ducts 
31,  32,  33  and  34.  Each  of  these  ducts  has  a  first 
end  35,  36,  37  and  38,  respectively,  which  places  it 
in  fluid  flow  communication  with  outlet  pipe  25 

;  via  appropriate  outlet  means,  such  as  outlet 
manifolds  39  and  40. 

Each  of  these  ducts  also  has  a  second  end 
portion  41,  42,  43  and  44  respectively  which 
places  it  in  fluid  flow  communication  with  sloped 

5  heat  exchange  assembly  29  via  outlet  manifolds 
45  and  46  and  connective  pipes  47,  48,  49  and  50. 

Sloped  heat  exchange  assembly  29  is  com- 
prised  of  an  inlet  51  having  a  first  end  portion  52 
connected  in  fluid  flow  communication  with 

0  second  end  28  of  inlet  duct  26  of  heat  exchange 
assembly  21.  Inlet  duct  21  is  serially  connected  to 
a  plurality  of  interconnected,  substantially  ser- 
pentine  or  sinuously  arranged  fluid  flow  ducts, 
such  as  duct  53,  which  are  arranged  to  carry  a 

5  heated  fluid  medium  from  an  inlet  connective 
pipe  54  to  and  fro  along  the  sinous  path  until  the 
fluid  medium  flows  into  outlet  manifolds  45  and 
46  and  back  into  heat  exchange  assembly  21, 
essentially  as  indicated  by  the  flow  area. 

<o  Ducts  53  are  arranged  in  a  suitable  pattern, 
such  as  in  a  serpentine  or  sinuous  fashion,  as 
shown,  and  sealingly  affixed,  such  as  by  welding, 
to  a  metal  plate  55,  as  best  shown  in  Figure  3  and 
4. 

ts  Though  the  edge  portion  56  of  plate  55  may  be 
welded  in  sealing  engagement  completely 
around  its  periphery  to  the  walls  and  end  mem- 
bers  of  the  tank  it  is  preferable  to  sealingly 
engage  a  mounting  member,  such  as  member  57 

jo  to  the  tank  end  and  walls  and  affix  the  plate  55  to 
the  member  57. 

Longitudinally  inward  end  58  is  directly  welded 
to  the  tank  wall  along  the  bottom  or  lower  portion 
of  the  tank. 

55  As  shown  in  Figure  9,  plate  55  may  have  a 
plurality  of  selectively  positioned  surface  defor- 
mations,  such  as  upwardly  extending  annular 
dimples  59,  placed  in  it  to  increase  the  surface 
area  of  plate  55  which  is  exposed  to  lading  placed 

60  in  the  tank  3.  These  deformations  could  be  of 
other  suitable  configuration,  such  as  corruga- 
tions,  which  extend  longitudinally  along  the  path 
of  the  ducts  or  passageways  53.  Any  such  defor- 
mation  should  be  selectively  positioned  in  plate 

65  55  so  they  are  not  positioned  in  the  areas  where 

o 
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the  mating  edges,  such  as  edges  60  and  61,  of  any 
of  the  ducts  engage  and  are  sealingly  affixed  to 
the  plate  55. 

Figures  5,  6,  7  and  8  show  an  alternate  embodi- 
ment  of  the  heat  exchanger  structure  shown  in 
Figures  1,  2,  3  and  4  and  described  above. 

Referring  to  Figures  5,  6  and  8  it  will  be  seen 
that  heat  exchange  assemblies  20'  and  21'  are 
placed  within  tank  3  and  are  sealingly  engaged 
with  the  interior  surface  of  the  tank  rather  than  the 
exterior  surface,  as  shown  in  Figures  1  through  4. 

Assemblies  20'  and  21',  are  essentially  identical 
to  assemblies  20  and  21.  Assembly  21',  as  shown 
in  Figures  6  and  8  has  an  inlet  duct  26'  and  a 
plurality  of  ducts  31',  32',  33'  and  34'. 

Inlet  duct  26'  has  a  first  end  27'  in  fluid  flow 
communication  with  an  inlet  pipe  24'  and  a 
second  end  28'  placed  in  fluid  flow  communica- 
tion  with  a  sloped  heat  exchanger  29  by  suitable 
connective  means  such  as  connection  pipe  54'. 

Ducts  31',  32',  33'  and  34'  place  outlet  mani- 
folds  45  and  46  of  sloped  exchanger  29  in  fluid 
flow  communication  with  outlet  manifolds  39' 
and  40'  which  are  also  sealing  engaged  to  the 
interior  surface  of  the  wall  of  tank  3. 

The  outlet  manifolds  are  connected  to  an  outlet 
pipe  25'  to  enable  a  spent  heating  medium  to  flow 
from  the  heat  exchanger. 

Outlet  valve  11  intrudes  or  extends  slightly 
further  into  the  interior  of  the  tank,  as  best  shown 
in  Figure  8  compared  to  Figure  4. 

As  best  shown  in  Figures  6  and  8,  having  the 
ducts  of  assembly  21'  on  the  interior  surface  of 
the  tank  wall  requires  that  portions  of  plate  55  of 
heat  exchanger  29  be  notched  out  adjacent  end  58 
of  plate  55  to  provide  coped  or  conforming  edges 
which  enable  the  end  58  to  be  continuously 
sealingly  engaged  to  the  upper  and  side  surfaces 
of  ducts  26',  31',  32',  33'  and  34'  and  to  the 
portion  of  the  tank  wall  extending  between  these 
ducts. 

These  cutaway  portions  provide  conforming 
edges  such  as  80,  81,  82,  83  and  84  to  enable  the 
end  58  to  be  sealingly  engaged  to  the  tank.  Other 
than  the  cutaway  portions  adjacent  edge  58  of 
plate  55  heat  exchanger  assembly  29  may  be 
exactly  as  described  for  the  first  embodiments 
shown  in  Figures  1,  2,  3,  and  4. 

Just  as  with  assemblies  20  and  21,  assemblies 
20'  and  21'  are  essentially  mirror  images  of  each 
other. 

As  most  clearly  seen  in  Figures  4  and  8,  sloped 
heat  exchanger,  29  and  30  provide  a  dead  air 
space,  such  as  dead  air  space  90,  between  the 
plate  55  and  the  bottom  of  the  car  and  the  heating 
passages  formed  of  inlet  passage  or  duct  51  and 
serpentine  or  sinuous  serially  arranged  ducts  53 
are  positioned  in  the  dead  air  space  and  sub- 
stantially  thermally  isolated  from  the  heavy  metal 
masses  of  the  tank  cradle,  stub  sill  and  tank 
cradle.  Thus,  these  heavy  metal  masses  do  not 
detrimentally  serve  as  heat  sinks  to  absorb  and 
waste  heat  provided  by  the  sloped  heat  exchange 
elements  29  and  30. 

Heat  exchange  assemblies  29  and  30  and  exter- 

nal  or  internal  heat  exchange  assemblies  20  and 
21  or  20'  and  21',  respectively,  may  be  manufac- 
tured  into  the  tank  at  the  time  of  initial  build  or 
retrofit  to  an  unheated  tank. 

5  Also,  the  sloped  heat  exchangers  can  be  prefab- 
ricated  and  provided  in  substantially  a  kit  form  for 
retrofit  into  used  tank  cars  requiring  recondition- 
ing  in  which  the  tanks  have  an  internally  or 
externally  positioned  heating  system.  In  the 

10  instances  the  heat  exchanger  assemblies  20  or  21 
.  or  20'  and  21  '  would  be  comprised  of  the  existing 

heat  coils  which  would  be  sealed  off  at  the  second 
end,  such  as  adjacent  ends  41,  42,  43  and  44  of 
ducts  31,  32,  33  and  34,  respectively,  and  adjacent 

15  end  28  of  inlet  passage  26,  and  the  portions  of  the 
heat  coils  between  these  sealed  off  ends  and  the 
end  of  the  car,  as  indicated  generally  in  phantom 
lines  in  Figures  4  and  8,  can  remain  dormant  on 
the  tank  as  they  may  be  removed,  such  as  by 

20  cutting  off  with  a  welding  torch. 
Connective  pipes  such  as  47,  48,  49,  50  and  54 

are  added  to  sealingly  connect  the  portion  of  the 
ducts  to  be  used  with  appropriate  portions  of  the 
newly  added  slope  heat  exchange  assembly,  such 

25  as  assembly  29. 
When  it  is  desired  to  remove  the  contents  of  the 

tank  through  the  outlet  valve  11,  a  source  of  a 
heated  fluid  such  as  hot  water,  oil  or  steam  is 
connected  to  the  inlets  22  or  24  and  forced  to  flow 

30  through  the  heat  exchange  assemblies  adjacent 
the  valve,  through  the  sloped  heat  exchanger, 
back  through  the  outlet  passages  of  the  heat 
exchange  assemblies  adjacent  the  valve  11  to  exit 
the  system  through  outlets  23  and  25.  The  spent 

35  heating  medium  may  either  be  dumped  to  the 
ground  or  recycled  through  the  heat  source  to 
again  flow  through  the  heating  assemblies. 

Flow  of  the  heated  medium  through  the  heat 
exchange  assemblies  efficiently  heats  the  lading 

40  in  the  tank  and  consequently  decreases  its 
viscosity  to  promote  its  flow  through  outlet  valve 
11  into  an  appropriate  receiving  means,  not 
shown. 

The  sloped  heat  exchanges  promote  flow  of  the 
45  lading  toward  the  center  end  outlet  valve  of  the 

tank,  enable  the  lading  to  drain  completely  from 
plate  55  to  minimize  or  eliminate  formation  of  a 
"heel"  or  build-up  of  the  material  on  the  sloped 
heat  exchangers,  which  decreases  the  lading 

so  capacity  of  the  tank  and  also  decreases  the  heat- 
ing  efficiency  of  the  sloped  heat  assemblies,  while 
eliminating  the  heat  sink  effort  of  the  heavy  metal 
masses  due  to  the  thermally  isolating  dead  air 
space  90. 

55  A  plurality  of  condensate  flow  or  drainage  pipes 
are  preferably  provided  in  each  sloped  heat 
exchange  assembly.  These  drainage  pipes,  such 
as  pipe  93,  94,  95  and  96  shown  in  Figures  2  and  6, 
enable  the  condensate  to  readily  flow  from  the 

60  sloped  heat  assemblies  to  aid  in  preventing  block- 
age  in  these  assemblies  due  to  a  build  up  of  water 
or  ice. 

A  shown  in  Figures  3  and  7,  the  bottom  portion 
of  the  tank  is  sloped  toward  the  outlet  valve  1  1  so 

65  the  condensate  tends  to  drain  from  assemblies 
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0  and  21. 
While  the  sloped  exchange  assemblies  may  be 

ositioned  at  a  variety  of  slopes  they  are  prefer- 
bly  positioned  at  a  slope  in  the  range  of  four 
ercent  (4%)  to  sixteen  percent  (16%)  to  assure 
omplete  drainage  of  lading  and  condensate. 
The  heated  medium  flow  ducts  of  the  heat 

xchanger  assemblies  29  and  30  may  be  posi- 
oned  on  the  under  side  of  the  plates.  The  ducts 
ould  also  be  positioned  on  the  upper  or  top 
urface  of  the  plates.  Placement  of  the  ducts  on 
he  upper  surface  would  remove  the  ducts  from 
he  dead  air  space  and  position  them  further  away 
rom  the  bottom  of  the  tank.  Thus,  less  heat 
rauld  be  dissipated  to  the  bottom  of  the  tank  and 
lue  to  direct  contact  between  the  lading  and  the 
urved  walls  of  the  ducts  heat  input  into  the 
ading  over  a  greater  surface  area  would  result. 

Maims 

1  .  A  railway  tank  car  having  a  tank  (3)  mounted 
>n  tank  cradles  adjacent  bolsters  (16,  17)  for 
vheel  trucks  (12,  13),  said  tank  having  two  closed 
inds  (7,  9)  and  a  substantially  cylindrical  wall 
laving  a  bottom  portion  (5)  with  a  cargo  outlet 
ralve  (11)  mounted  on  said  bottom  portion  inter- 
nediate  said  closed  ends,  and  having  a  cargo 
leating  means  (20,  21)  comprising  means  for 
leating  sealingly  engaged  with  each  end  of  said 
ank  above  said  bottom  portion  of  said  tank  and 
slopingly  extending  to  sealingly  engage  said 
Dottom  portion  of  said  tank  at  a  point  inter- 
mediate  said  valve  and  each  of  said  ends  of  said 
ank,  said  heating  means  being  sealingly  engaged 
with  said  tank  for  forming  a  dead  air  space 
Detween  said  heating  means  and  said  bottom 
Dortion  of  said  tank,  and  connective  means  (22, 
23,  24,  25)  for  placing  said  heating  means  in  fluid 
Flow  communication  with  a  source  of  heated  fluid 
For  causing  said  heated  fluid  to  flow  into  and  out 
Df  said  heating  means,  characterized  by  first 
means  (39,  40,  39',  40')  for  heating,  affixed  to  said 
bottom  portion  (5)  of  said  tank  (3)  adjacent  said 
outlet  valve  (11)  and  extending  toward  each  end 
(7,  9)  of  said  tank  and  having  an  terminal  portion 
(45,  46)  intermediate  said  valve  and  each  of  said 
ends  of  said  tank; 

second  means  (20,  21)  for  heating  sealingly 
engaged  with  each  end  of  said  tank  above  said 
bottom  portion  (5)  of  said  tank  and  slopingly 
extending  to  sealingly  engage  said  bottom  por- 
tion  of  said  tank  adjacent  said  terminal  portion  of 
said  first  means,  said  second  heating  means 
being  sealingly  engaged  with  said  tank  for  form- 
ing  a  dead  air  space  (90)  between  said  second 
means  and  said  bottom  portion  of  said  tank; 

first  connective  means  (31—34)  for  placing  said 
first  means  in  fluid  flow  communication  with  said 
second  means  (20,  21)  for  enabling  a  heated  fluid 
to  flow  through  said  first  means  and  said  second 
means  for  heating  a  liquid  cargo  contained  in  said 
tank  above  said  first  and  said  second  means;  and 

second  connective  means  (22,  24)  for  placing 
said  first  heating  means  in  fluid  flow  communica- 

tion  wim  a  source  oi  neaieu  nuiu  iui  wuaiiy  =>aiu 
heated  fluid  to  flow  into  and  out  of  said  heating 
means. 

2.  The  invention  as  defined  in  Claim  1  together 
r  with  a  substantially  annular  fluid  flow  passage 

substantially  surrounding  said  outlet  valve  (11) 
and  in  fluid  flow  communication  with  said  first 
heating  means  (39,  40,  39',  40')  for  heating  a 
liquid  in  said  tank  (3)  adjacent  said  outlet  valve. 

o  3.  The  invention  as  defined  in  Claim  1  in  which 
said  first  means  (39,  40,  39',  40')  for  heating  is 
comprised  of  a  plurality  of  fluid  flow  passage 
members  (31—34,  31'—  34')  affixed  to  the  bottom 
portion  (5)  of  said  tank  (3)  on  the  interior  of  said 

5  tank. 
4.  The  invention  as  defined  in  Claim  1  in  which 

said  first  means  (39,  40,  39',  40')  for  heating  is 
comprised  of  a  plurality  of  fluid  flow  passage 
members  (31—34,  31'—  34')  affixed  to  the  bottom 

o  portion  (5)  of  said  tank  (3)  on  the  exterior  of  said 
tank. 

5.  The  invention  as  defined  in  Claim  1  in  which 
said  second  means  (20,  21)  for  heating  is  com- 
prised  of  a  plate  of  metal  (55)  having  a  sub- 

's  stantially  sinuous  fluid  flow  passage  (53)  seal- 
ingly  affixed  to  said  plate  and  the  peripheral 
edges  of  said  plate  are  affixed  in  sealing  engage- 
ment  with  said  tank  (3)  for  forming  a  dead  air 
space  (90)  beneath  said  plate. 

(0  6.  The  invention  as  defined  in  Claim  5  in  which 
said  fluid  flow  passage  (53)  is  affixed  to  the 
bottom  side  of  said  plate  (55)  for  being  in  said 
dead  air  space. 

7.  The  invention  as  defined  in  Claim  5  in  which 
«  said  fluid  flow  passage  (53)  is  a  plurality  of 

interconnected  members  (53)  sealingly  engaged 
to  said  plate  by  welding. 

8.  The  invention  as  defined  in  Claim  5  in  which 
said  plate  (55)  of  metal  has  integral  surface 

io  deformations  (61)  formed  on  it  for  increasing 
surface  area. 

9.  The  invention  as  defined  in  Claim  8  in  which 
said  deformations  (61)  are  a  plurality  of  raised 
dimples  extending  upwardly  from  said  plate  (55). 

45 
Patentanspriiche 

1.  Eisenbahntankwagen  mit  einem  auf  Tankkes- 
selsatteln  benachbart  Auflagern  (16,  17)  fur  Fahr- 

50  gestelle  (12,  13)  gelagertem  Tank  (3),  wobei  dieser 
Tank  uber  zwei  geschlossene  Enden  (7,  9)  und 
eine  im  wesentlichen  zylindrische  Wandung  mit 
einem  Bodenteil  (5)  mit  einem  FiillgutauslaGventil 
(11)  verfugt,  das  am  Bodenteil  zwischen  diesen 

55  geschlossenen  Enden  angebracht  ist,  und  mit 
einer  Fullgutheizeinrichtung  (20,  21)  mit  Mitteln 
zur  Beheizung,  die  abdichtend  in  Eingriff  mit 
jedem  Ende  des  Tanks  oberhalb  dieses  Bodenteils 
des  Tanks  erfafct  sind  und  schrag  abfallend  sich 

60  erstrecken,  urn  abdichtend  diesen  Bodenteil  des 
Tanks  an  einer  Stelle  zwischen  diesem  Ventil  und 
jedem  dieser  Enden  des  Tanks  zu  erfassen,  wobei 
diese  Heizeinrichtung  abdichtend  in  Eingriff  mit 
diesem  Tank  steht,  urn  einen  Totluftraum 

65  zwischen  dieser  Heizeinrichtung  und  diesem  Bod- 

o 
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enteil  dieses  Tanks  zu  bilden  und  mit  Verbin- 
dungseinrichtungen  (22,  23,  24,  25),  um  diese 
Heizeinrichtungen  in  Fluidstromungsverbindung 
mit  einer  Quelle  beheizten  Fluids  zu  setzen,  der- 
ail,  daB  das  beheizte  Fluid  veranlalSt  wird,  in  die 
und  aus  den  Heizeinrichtungen  zu  strdmen, 
gekennzeichnet  durch 

erste  der  Erwarmung  dienende  Mittel  (39,  40, 
39',  40'),  die  an  diesem  Bodenteil  (5)  dieses  Tanks 
(3)  benachbart  diesem  AuslalSventil  (11)  befestigt 
sind  und  sich  gegen  jedes  Ende  (7,  9)  dieses 
Tanks  erstrecken  und  uber  einen  Endteil  (45,  46) 
zwischen  diesem  Ventil  und  jedem  dieser  Tanken- 
den  verfugen; 

zweite  der  Erwarmung  dienende  Mittel  (20,  21), 
die  abdichtend  in  Eingriff  mit  jedem  Ende  dieses 
Tanks  oberhalb  dieses  Bodenteils  (5)  dieses  Tanks 
stehen  und  schrag  verlaufend  ausgebildet  sind, 
um  unter  Abdichtung  diesen  Bodenteil  dieses 
Tanks  benachbart  diesem  Endteil  dieser  ersten 
Mittel  zu  erfassen,  wobei  diese  zweiten  Heizein- 
richtungen  abdichtend  in  Eingriff  mit  diesem  Tank 
stehen,  um  einen  Totluftraum  (90)  zwischen  die- 
sen  zweiten  Mitteln  und  diesem  Bodenteil  dieses 
Tanks  zu  bilden; 

erste  Verbindungsmittel  (31  —  34),  die  diese 
ersten  Mittel  in  Fluidstromungsverbindung  mit 
diesen  zweiten  Mitteln  (20,  21)  setzen,  um  es 
einem  beheizten  Fluid  zu  ermoglichen,  durch 
diese  ersten  Mittel  und  diese  zweiten  Mittel  zu 
stromen  und  ein  fliissiges  Fullgut  zu  erwarmen, 
das  im  Tank  oberhalb  dieser  ersten  und  dieser 
zweiten  Mittel  enthalten  ist;  und 

zweite  Verbindungseinrichtungen  (22,  24),  um 
diese  ersten  Heizeinrichtungen  in  Fluidstro- 
mungsverbindung  mit  einer  Quelle  erhitzten  Flu- 
ids  zu  setzen,  derart,  dalS  dieses  erhitzte  Fluid 
veranlaSt  wird,  in  diese  und  aus  diesen  Heizein- 
richtungen  zu  stromen. 

2.  Die  Erfindung  gemalS  Anspruch  1  ,  zusammen 
mit  einem  in  wesentlichen  ringfdrmigen  Fluid- 
stromungsdurchlafS,  der  dieses  AuslalSventil  (11) 
im  wesentlichen  umgibt  und  in  Fluidstromungs- 
verbindung  mit  diesen  ersten  Heizeinrichtungen 
(39,  40,  39',  40')  steht,  um  eine  Flussigkeit  in 
diesem  Tank  (3)  benachbart  diesem  AuslafSventil 
zu  erwarmen. 

3.  Die  Erfindung  gemalS  Anspruch  1,  bei  der 
diese  ersten  der  Erwarmung  dienenden  Einrich- 
tungen  (39,  40,  39',  40')  aus  einer  Vielzahl  von 
FluidstromungsdurchlalSelementen  (31  —  34, 
31'  —  34')  bestehen,  die  am  Bodenteil  (5)  dieses 
Tanks  (3)  auf  der  Innenseite  dieses  Tanks  befe- 
stigt  sind. 

4.  Die  Erfindung  gemalS  Anspruch  1,  bei  der 
diese  ersten  der  Erwarmung  dienenden  Einrich- 
tungen  (39,  40,  39',  40')  aus  einer  Vielzahl  von 
FluidstromungsdurchlalSeiementen  (31  —  34, 
31'  —  34')  zusammengesetzt  sind,  die  am  Bodent- 
eil  (5)  dieses  Tanks  (3)  auf  der  AuiSenseite  dieses 
Tanks  befestigt  sind. 

5.  Die  Erfindung  gemalS  Anspruch  1,  bei  der 
diese  zweiten  der  Erwarmung  dienenden  Einrich- 
tungen  (20,  21  )  aus  einer  Platte  aus  Metall  (55)  mit 
einem  im  wesentlichen  gewundenen  Fluidstrd- 

mungsdurchlalS  (53)  gebildet  sind,  der  unter 
Abdichtung  an  dieser  Platte  befestigt  ist  und  bei 
der  die  Unfangskanten  der  Platte  unter  Abdicht- 
eingriff  mit  dem  Tank  (3)  befestigt  sind,  um  einen 

5  Totluftraum  (90)  unterhalb  dieser  Platte  zu  bilden. 
6.  Die  Erfindung  gemafS  Anspruch  5,  bei  der 

dieser  FluidstromungsdurchlalS  (53)  an  der 
Bodenseite  dieser  Platte  (55),  um  in  diesem  Tot- 
luftraum  zu  sein,  befestigt  ist. 

w  7.  Die  Erfindung  gemafi  Anspruch  5,  bei  der 
.  dieser  FluidstromungsdurchlalS  (53)  aus  einer 

Vielzahl  von  unter  einander  verbundenen  Ele- 
menten  (53)  besteht,  die  vermittels  SchweilSens 
unter  Abdichtungseingriff  mit  dieser  Platte  ste- 

15  hen. 
8.  Die  Erfindung  gemaft  Anspruch  5,  bei  der 

diese  Platte  (55)  aus  Metall  mit  ihr  einteilige  und 
auf  ihr  ausgebildete  Oberflachenverformungen 
(61)  zu  Erhdhung  des  Oberflachenbereiches  hat. 

20  9.  Die  Erfindung  gemalS  Anspruch  8,  bei  der 
diese  Verformungen  (61)  eine  Vielzahl  von  erhoh- 
ten  von  dieser  Platte  (55)  sich  aus  nach  oben 
erstreckenden  warzenartigen  Ausbildungen  sind. 

25  Revendications 

1.  Wagon-citerne  comprenant  une  citerne  (3) 
montee  sur  deux  berceaux  de  citerne  situes  a 
proximite  de  traverses  (16,  17)  de  boggies  (12, 

30  13),  ladite  citerne  comprenant  deux  extremites 
fermees  (7,  9)  et  une  paroi  sensiblement  cylindri- 
que  presentant  une  partie  inferieure  (5)  munie 
d'une  vanne  d'evacuation  de  chargement  (11) 
montee  sur  la  partie  infereiure  entre  les  extre- 

35  mites  fermees,  et  comprenant  des  moyens  de 
chauffage  de  chargement  (20,  21)  comprenant 
des  moyens  chauffants  en  contact  etanche  avec 
chaque  extremite  de  ladite  citerne  au-dessus  de  la 
partie  inferieure  de  la  citerne  et  s'etendant  avec 

40  inclinaison  de  facon  a  entrer  en  contact  etanche 
avec  la  partie  inferieure  de  la  citerne  en  un  point 
situe  entre  la  vanne  et  chacune  des  extremites  de 
la  citerne,  les  moyens  chauffants  etant  en  contact 
etanche  avec  la  citerne  pour  menager  un  volume 

45  d'air  mort  entre  les  moyens  chauffants  et  la  partie 
inferieure  de  la  citerne,  et  des  moyens  de  liaison 
(22,  23,  24,  25)  permettant  de  mettre  les  moyens 
chauffants  en  communication  par  circulation  de 
fluide  avec  une  source  de  fluide  chauffe  pour  que 

50  le  fluide  chauffe  circule  dans  et  hors  des  moyens 
chauffants,  caracterisee  par 

des  premiers  moyens  chauffants  (39,  40,  39', 
40'),  solidaires  de  la  partie  inferieure  (5)  de  la 
citerne  (3)  a  proximite  de  la  vanne  d'evacuation 

55  (11)  et  s'etendant  vers  chaque  extremite  (7,  9)  de 
la  citerne  et  comprenant  une  partie  extreme  (45, 
46)  situee  entre  la  vanne  et  chacune  des  extre- 
mites  de  la  citerne; 

des  seconds  moyens  chauffants  (20,  21)  en 
60  contact  etanche  avec  chaque  extremite  de  la 

citerne  au-dessus  de  la  partie  inferieure  (5)  de  la 
citerne  et  s'etendant  avec  inclinaison  de  facon  a 
etre  en  contact  etanche  avec  la  partie  inferieure 
de  la  citerne  a  proxmite  de  la  partie  extreme  des 

65  premiers  moyens,  les  seconds  moyens  chauffants 
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tant  en  contact  etanche  avec  la  citerne  pour 
lenager  un  volume  d'air  mort  (9)  entre  les 
econds  moyens  et  la  partie  inferieure  de  la 
iterne; 
des  premiers  moyens  de  liaison  (31  —  34)  per-  5 

lettant  de  mettre  les  premiers  moyens  en  com- 
mnication  par  circulation  de  fluide  avec  les 
econd  moyens  (20,  21)  pour  permettre  a  un 
uide  chauffe  de  traverser  les  premiers  moyens  et 
as  seconds  moyens  en  vue  de  rechauffer  un  10 
hargement  liquide  contenu  dans  ladite  citerne 
u-dessus  des  premiers  et  seconds  moyens;  et 
des  second  moyens  de  liaison  (22,  24)  permet- 

ant  de  mettre  les  premiers  moyens  chauffants  en 
ommunication  par  circulation  de  fluide  avec  une  15 
ource  de  fluide  chauffe  pour  provoquer  un  ecou- 
ament  du  fluide  chauffe  dans  et  hors  des  moyens 
hauffants. 
2.  Invention  selon  la  revendication  1,  compre- 

lant  un  passage  d'ecoulement  de  fluide  sensible-  20 
nent  annulaire  entourant  sensiblement  la  vanne 
i'evacuation  (11)  et  en  communication  par  circu- 
ation  de  fluide  avec  les  premiers  moyens  chauf- 
ants  (39,  40,  39',  40')  pour  chauffer  un  liquide 
:ontenu  dans  la  citerne  (3)  a  promixite  de  la  25 
ranne  d'evacuation. 

3.  Invention  selon  la  revendication  1  dans 
aquelle  les  premiers  moyens  chauffants  (39,  40, 
S9',  40')  comprennent  une  pluralite  d'elements  de 
aassage  a  circulation  de  fluide  (31—34,  31'—  34')  30 
solidaires  de  la  partie  inferieure  (5)  de  la  citerne 
3)  interieurement  de  la  citerne. 

4.  invention  seion  la  levenuiucmuii  1  uano 
iquelle  les  premiers  moyens  chauffants  (39,  40, 
9',  40')  comprennent  une  pluralite  d'elements  de 
assage  a  circulation  de  fluide  (31—34,  31'—  34') 
olidaires  de  la  partie  inferieure  (5)  de  la  citerne 
3)  exterieurement  de  la  citerne. 
5.  Invention  selon  la  revendication  1,  dans 

aquelle  les  seconds  moyens  chauffants  (20,  21) 
omprennent  une  plaque  metallique  (55)  dotee 
'un  passage  d'ecoulement  de  fluide  sensible- 
lent  sinueux  (53)  solidaire  de  maniere  etanche 
le  ladite  plaque  et  les  bords  peripheriques  de 
adite  plaque  sont  solidaires  de  maniere  etanche 
le  la  citerne  (3)  afin  de  menager  un  volume  d'air 
nort  (90)  au-dessous  de  la  plaque. 

6.  Invention  selon  la  revendication  5,  dans 
3quelle  ledit  passage  d'ecoulement  de  fluide  (53) 
ist  solidaire  du  cote  inferieur  de  ladite  plaque  (55) 
le  facon  a  se  trouver  dans  le  volume  d'air  mort. 

7.  Invention  selon  la  revendication  5,  dans 
aquelle  ledit  passage  d'ecoulement  de  fluide  (53) 
istconstitue  d'une  pluralite  d'elements  (53)  relies 
mtre  eux  et  en  contact  etanche  avec  ledit  plaque 
>ar  soudage. 

8.  Invention  selon  la  revendication  5  dans 
aquelle  ladite  plaque  metallique  (55)  comprend 
les  deformations  (61)  de  sa  surface  pour  aug- 
nenter  I'aire  de  sa  surface. 

9.  Invention  selon  la  revendication  8,  dans 
aquelle  les  deformations  (61)  sont  constitues 
i'une  pluralite  d'ondulations  faisant  saillie  vers  le 
laut  sur  la  plaque  (55). 
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