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Description 

The  present  invention  relates  to  a  heat  exchanger 
according  to  the  preamble  of  claim  1  . 

In  motor  vehicles  such  as  cars,  trucks,  boats,  etc., 
various  types  of  heat  exchanger  are  used.  The  engine 
of  a  vehicle  is  cooled  with  liquid  by  a  vehicle  cooler,  while 
an  oil  cooler  is  used  to  cool  gearbox  oil,  hydraulic  oil, 
etc.,  which  is  used  to  drive  hydraulically  powered  devic- 
es  in  the  vehicle. 

Developments  in  engine  design  call  for  vehicle  cool- 
ers  and  oil  coolers  offering  ever  greater  and  greater 
cooling  capacity,  while,  at  the  same  time,  the  available 
space  for  the  location  of  these  devices  is  becoming  in- 
creasingly  limited  as  a  result  of  higher  design  require- 
ments  upon  the  vehicle. 

Heightened  environmental  requirements  with  in- 
creased  requirements  for  the  recovery  of  components 
forming  part  of  the  car  mean  that  the  parts  belonging  to 
these  devices  should  be  made  of  the  same  material. 

A  conventional  solution  is  for  the  oil  cooler  for  cool- 
ing  to  make  use  of  the  liquid  in  a  tank  belonging  to  the 
vehicle  cooler.  One  solution  known  to  the  applicant, 
which  is  satisfactory  per  se  shows  how  the  tank  of  a  pre- 
viously  known  vehicle  cooler  is  utilized  as  part  of  an  oil 
cooler,  i.e.  the  oil  cooler  has  a  common  limit  wall  with 
the  vehicle  cooler  tank.  This  is  realized  by  virtue  of  the 
fact  that  the  roof  of  the  tank  has  a  drawn-in  portion, 
which,  together  with  a  rectangular  plate,  forms  a  pipe  in 
which  there  is  placed  a  surface  extender.  The  pipe  then 
has  an  inlet  and  an  outlet  to  form  a  complete  oil  cooler. 
The  parts  of  the  oil  cooler,  like  other  parts  in  the  asso- 
ciated  vehicle  cooler,  are  interconnected  by  hard-sol- 
dering  in  a  vacuum  furnace. 

The  risk  of  water  leaking  into  the  oil  is  thereby  re- 
duced  and  the  configuration  of  a  vehicle  cooler  and  oil 
cooler  entirely  in  metal,  preferably  an  aluminum  alloy,  is 
thereby  simplified. 

The  above  solution  does  however  have  an  impor- 
tant  drawback.  In  the  hard-soldering  of  the  rectangular 
plate  onto  the  drawn-in  portion,  external  fixtures  are  re- 
quired  to  hold  the  plate  in  the  desired  position  during  the 
soldering  procedure.  These  fixtures  increase  the  man- 
ufacturing  costs,  either  directly  through  the  cost  of  the 
fixtures  or  indirectly  by  these  having  to  be  secured  prior 
to  soldering.  Manual  attachment  of  the  external  fixtures 
also  entails  risks  that  the  plate  will  end  up  slightly  awry, 
this  leading  directly  to  undesirable  soldering  results. 

There  is  therefore  a  need  for  a  better  solution  rela- 
tive  to  the  known  methods. 

One  feature  of  an  embodiment  of  the  invention  is  a 
heat  exchanger  which  has  common  boundary  walls  with 
another  heat  exchanger  and  which,  in  the  assembly,  is 
entirely  self  -securing. 

Another  feature  is  the  elimination  of  the  need  for  a 
separate  plate. 

According  to  the  present  invention  there  is  provided 
a  heat  exchanger  assembly  comprising  a  first  heat  ex- 

changer  and  a  second  heat  exchanger,  said  second 
heat  exchanger  having  a  chamber,  through  which  flows 
the  fluid  to  be  treated,  an  inlet  and  an  outlet  for  the  fluid, 
and  a  surface  extender  disposed  in  the  chamber,  said 

5  chamber  comprising  an  external  groove  formed  by  a 
wall  portion  of  a  tank  of  said  first  heat  exchanger,  where- 
by  said  groove  is  disposed  within  said  tank,  and  sealing 
means  for  sealing  the  groove,  characterised  in  that  the 
sealing  means  comprises  a  portion  of  the  surface  ex- 

10  tender  which  seals  the  longitudinally  extending  opening 
of  the  groove. 

Preferred  embodiments  of  the  invention  are  defined 
in  the  subordinate  patent  claims. 

The  invention  shall  now  be  described,  by  way  of  il- 
15  lustration,  with  reference  to  appended  drawings,  in 

which: 

Fig.  1  is  an  exploded  view  showing  a  heat  ex- 
changer  according  to  the  invention. 

20  Fig.  2  is  a  sectional  view  showing  a  cross  section 
of  the  heat  exchanger. 

In  the  figures,  like  reference  numerals  indicate  like 
parts. 

25  Fig.  1  shows  an  oil  cooler,  and  a  vehicle  cooler  tank 
which  is  generally  denoted  by  2  and  which  forms  part  of 
the  oil  cooler.  The  vehicle  cooler  tank  2  has  an  elongate 
middle  piece  3,  two  end  pieces  4,  5  and  an  elongate  end 
plate  6.  The  end  plate  6  is  connected  to  a  heat-exchang- 

30  er  assembly  7,  which,  together  with  the  cooler  tank, 
forms  part  of  a  vehicle  cooler. 

The  middle  piece  3  consists  of  a  bent  or  rolled,  prin- 
cipally  U-shaped  sheet  having  a  web  8  and  two  flanges 
9,  10.  Said  web  8  is  provided,  in  its  middle  portion,  with 

35  an  elongate  groove  11  having  a  base  wall  12  and  two 
side  walls  13,  14.  The  side  walls  13,  14,  in  their  upper- 
most  portions  at  the  transition  to  said  web,  are  slightly 
angled  or  conical  in  the  inward  direction  towards  the 
middle  of  the  groove,  thereby  forming  the  undercut  sur- 

40  faces  15,  16. 
The  end  pieces  4,  5  are  cup-shaped  and  are  formed 

along  their  sides  with  guide  flanges  17,18  for  fitting-to- 
gether  with  the  end  plate  6.  The  guide  flanges  17,  18 
also  have  fixing  lips  19,  20  extending  essentially  per- 

45  pendicularly  inwards  from  the  guide  flanges  17,  18.  The 
mouth  of  the  cup  is  provided  with  a  connecting  tongue 
21  in  which  there  is  incorporated  a  hole  22.  The  end  face 
of  the  end  piece  has,  furthermore,  a  fixing  tongue  33. 

The  end  plate  6  consists  of  a  U-shaped  sheet,  which 
so  has  a  web  23,  forming  the  base  of  the  vehicle  cooler 

tank,  and  two  flanges  24,  25.  The  flanges  24,  25,  along 
a  portion  which  corresponds  in  length  to  the  length  of 
the  middle  piece  and  extends  from  the  middle  of  the  end 
plate  and  outwards,  are  bent  outwards  and  upwards  to 

55  form  principally  V-shaped  grooves  26,  27.  The  V-shaped 
grooves  are  arranged  for  the  reception  of  the  edge  por- 
tions  of  the  flanges  9,  10  of  the  middle  piece,  while  the 
outer  portions  of  the  flanges  24,  25  of  the  end  plate,  i.e. 

2 
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those  which  are  not  bent,  are  arranged  to  receive  the 
guide  flanges  17,  18  of  the  end  pieces  4,  5,  as  can  be 
seen  from  the  arrows  in  the  figure. 

The  oil  cooler  has  inner  limit  walls  in  the  form  of  the 
base  wall  1  2  and  side  walls  13,  1  4  of  the  groove  1  1  .  The 
oil  cooler  further  comprises  an  elongate,  essentially  zig- 
zag  shaped  surface  extender  29  and  two  connecting 
pipes  28,  30.  The  surface  extender  29  has  a  wedge- 
shaped  upper  portion  33  with  an  essentially  flat  top  sur- 
face  and  two  obliquely  angled  side  surfaces,  while  the 
connecting  pipes  28,  30  have  an  open  and  a  closed  end 
and  are  designed  having  an  axial  slot  31  in  their  one 
circumferential  portion.  The  connecting  pipe  28,  30  has 
moreover,  at  its  upper  open  end,  a  guide  pin  32. 

It  can  be  seen  from  Fig.  2  that  the  surface  extender 
29  is  placed  in  the  groove  11  so  that  its  base  bears 
against  the  base  wall  12  of  the  groove  and  its  wedge- 
shaped  portion  33  bears  with  its  side  surfaces  tightly 
against  the  undercut,  conical  surfaces  15,  1  6  of  the  side 
walls  13,  14  in  the  groove,  the  conical  portion  33  of  the 
surface  extender  29,  together  with  the  undercut,  conical 
surfaces  15,  16,  forming  the  top  wall  of  the  oil  cooler. 

This  is  realized  by  virtue  of  the  fact  that  the  middle 
piece  3  is  pressed  apart  at  the  groove  11  to  enable  the 
surface  extender  29  to  be  placed  in  the  groove  11  .  Fur- 
thermore,  the  surface  extender  is  slightly  biased  in  the 
groove  upwards  against  the  undercut  surfaces  15,  16, 
thereby  enabling  the  tight  contact  between  the  side  sur- 
faces  of  the  wedge-shaped  portion  33  of  the  surface  ex- 
tender  and  the  undercut  surfaces  15,  16.  The  bias  is  re- 
alized  by  virtue  of  the  fact  that  the  surface  extender  29, 
before  being  placed  in  the  groove,  is  longer  than  the 
depth  of  the  groove,  i.e.  the  surface  extender  29  is  slight- 
ly  compressed  in  the  groove  11  . 

In  the  assembled  position  of  the  vehicle  cooler  tank, 
the  middle  piece  is  disposed  on  top  of  the  end  plate,  the 
lower  portions  of  the  respective  flanges  9,  10  being  dis- 
posed  in  the  grooves  26,  27  such  that  the  edges  of  the 
flanges  rest  against  the  base  of  the  V-shaped  grooves. 
The  outer,  free  flanges  of  the  grooves  26,  27,  i.e.  the 
bent-up  part  of  the  flanges,  are  clamped  for  contact 
against  the  flanges  of  the  middle  piece.  The  end  pieces 
4,  5  are  then  slid  onto  the  end  plate  6  so  that  their  guide 
flanges  17,  18  are  disposed  outside  and  bear  against 
the  flanges  24,  25  of  the  end  plate  6.  The  fixing  lips  1  9, 
20  are  folded  inwards  round  the  edges  of  the  flanges 
24,  25,  while  the  fixing  tongue  133  is  folded  round  the 
end-face  edge  of  the  end  plate.  All  for  the  purpose  of 
fixing  the  end  piece  to  the  end  plate. 

The  connecting  pipes  28,  30  are  connected  to  the 
end  pieces  4,  5  by  their  upper  open  end  being  disposed 
in  the  hole  22  incorporated  in  the  connecting  tongue  21 
of  the  end  piece  4,  5. 

In  the  assembled  position  of  the  vehicle  cooler  tank, 
the  connecting  pipes  28,  30  are  herein  disposed  at  the 
respective  end  of  the  surface  extender  29  with  their  axial 
slot  31  directed  towards  said  surface  extender.  The 
pipes  28,  30  are  fixed  in  the  correct  position  by  means 

of  the  guide  pin  32,  which  engages  in  the  wedge-shaped 
portion  33  of  the  surface  extender  29.  The  sealing  of  the 
ends  of  the  groove  11  is  realized  by  the  connecting  pipes 
also  being  connected  to  the  groove  11  of  the  middle 

5  piece  3  and  by  the  outermost  portions  of  the  side  walls 
13,  14  and  the  base  wall  12  of  the  groove  11  wholly  or 
partially  enclosing  the  circumferential  surface  of  the 
pipe. 

The  oil  cooler  is  therefore  formed  by  the  two  con- 
10  necting  pipes  28,  30,  of  which  the  one  comprises  an  inlet 

pipe  and  the  other  an  outlet  pipe,  by  the  surface  extend- 
er  29  and  by  the  groove  11  of  the  middle  section  3.  The 
limit  walls  of  the  oil  cooler  are  therefore  constituted  by 
the  side  walls  and  base  wall  of  the  groove,  as  well  as 

is  the  top  wall  formed  by  the  wedge-shaped  portion  of  the 
surface  extender  together  with  the  undercut,  conical 
surfaces  15,  16,  and  it  is  sealed  at  the  ends  of  the  groove 
11  by  the  fact  that  the  end  portions  ofthegroove  11  whol- 
ly  or  partially  enclose  the  circumferential  surface  of  the 

20  connecting  pipes. 
The  oil  cooler  therefore  operates  in  such  a  way  that 

oil  is  conducted  into  the  groove  11  through  one  of  the 
connecting  pipes  28,  30,  flows  through  the  groove  11 
and  is  simultaneously  cooled  by  heat  exchange  be- 

25  tween  the  warm  oil  and  the  cooler  liquid  located  in  the 
vehicle  cooler  tank,  whereafter  the  oil  flows  out  of  the 
oil  cooler  through  the  other  connecting  pipe. 

All  parts  belonging  to  the  oil  cooler  and  vehicle  cool- 
er  tank  are  made  from  an  aluminum  alloy  to  enable  the 

30  parts  to  be  joined  together  by  hard-soldering  in  a  vacu- 
um  furnace.  The  hard-soldering  is  made  possible  by  the 
fact  that  all  of  the  oil  cooler,  as,  incidentally,  of  the  vehicle 
cooler  also,  is  fixed  together  by  virtue  of  the  specific  de- 
sign  of  the  oil  cooler  and  vehicle  cooler,  the  parts  lying 

35  tightly  against  one  another. 
The  invention  therefore  yields  the  major  advantage 

that  the  surface  extender  is  utilized  as  a  limit  wall  to  the 
oil  cooler,  thereby  eliminating  the  top  plate  which  would 
otherwise  be  required  to  seal  the  oil  cooler  against  the 

40  longitudinally  extending  opening  of  the  groove.  At  the 
same  time,  the  surface  extender,  like  other  parts  belong- 
ing  to  the  oil  cooler,  is  self-fixing,  whereupon  the  need 
for  external  fixtures  in  the  subsequent  soldering  proce- 
dure  is  eliminated. 

45 

Claims 

1  .  A  heat  exchanger  assembly  comprising  a  first  heat 
so  exchanger  and  a  second  heat  exchanger,  said  sec- 

ond  heat  exchanger  having  a  chamber,  through 
which  flows  the  fluid  to  be  treated,  an  inlet  and  an 
outlet  (3)  for  the  fluid,  and  a  surface  extender  (29) 
disposed  in  the  chamber,  said  chamber  comprising 

55  an  external  groove  (1  1  )  formed  by  a  wall  portion  of 
a  tank  of  said  first  heat  exchanger,  whereby  said 
groove  is  disposed  within  said  tank,  and  sealing 
means  for  sealing  the  groove,  characterised  in  that 

3 
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the  sealing  means  comprises  a  portion  (33)  of  the 
surface  extender  (29)  which  seals  the  longitudinally 
extending  opening  of  the  groove  (11). 

2.  A  heat  exchanger  assembly  as  claimed  in  claim  1  ,  s 
wherein  the  sealing  portion  (33)  of  the  surface  ex- 
tender  is  wedge-shaped  for  contact-bearing  against 
undercut  surfaces  (15,  16)  of  the  groove  at  said 
opening. 

10 
3.  A  heat  exchanger  assembly  as  claimed  in  claim  2, 

wherein  the  surface  extender  (29)  is  resilient  in  the 
vertical  direction  and,  in  the  free  state,  is  slightly 
higher  than  the  depth  of  the  groove  (11),  the  surface 
extender  (29),  following  insertion  in  the  groove,  be-  15 
ing  biased  such  that  the  sealing  portion  (33)  is 
pressed  against  the  undercut  surfaces. 

2.  Warmetauschervorrichtung  gemaB  Anspruch  1, 
wobei  der  die  Abdichtung  bewirkende  Teil  (33)  des 
oberflachenvergroBernden  Elements  keilformig 
ausgefuhrt  ist,  urn  sich  an  Hinterschneidungsfla- 
chen  (15,16)  anzulegen,  die  die  Nut  an  dieser  Off- 
nung  aufweist. 

3.  Warmetauschervorrichtung  gemaB  Anspruch  2, 
wobei  das  oberflachenvergroBernde  Element  (29) 
in  senkrechter  Richtung  federelastisch  ist  und  im 
unbelasteten  Zustand  eine  Hohe  aufweist,  die  die 
Tiefe  der  Nut  (11)  geringfugig  uberschreitet,  wo- 
durch  das  oberflachenvergroBernde  Element  (29) 
nach  seiner  Einfuhrung  in  die  Nut  eine  Vorspan- 
nung  dergestalt  erhalt,  dal3  sein  die  Abdichtung  be- 
wirkender  Teil  (33)  gegen  die  Hinterschneidungsfla- 
chen  gedruckt  wird. 

4.  A  heat  exchanger  assembly  as  claimed  in  any  of 
claims  1-3,  in  which  the  groove  (11)  is  open  at  its 
ends,  wherein  the  inlet  and  the  outlet  consist  of  a 
pipe  (30),  whose  one  end  is  open  and  whose  other 
end  is  closed  and  which  has  an  axial  slot  (31  )  in  its 
circumferential  portion  facing  the  groove  (11);  and 
wherein  the  pipes  (30)  close  the  respective  end  of 
the  groove  (1  1  )  by  bearing  against  the  walls  (13,  14) 
of  the  groove. 

5.  A  heat  exchanger  assembly  as  claimed  in  claim  4, 
wherein  the  pipe  (30)  has  a  pin  (32)  which  slides 
into  the  groove  (11)  to  engage  with  the  surface  ex- 
tender  (29)  and  thereby  position  the  pipe  (30)  in  re- 
lation  to  the  groove  (11). 

6.  A  heat  exchanger  assembly  as  claimed  in  claim  5, 
wherein  the  pin  (32)  is  wedge-shaped  for  engage- 
ment  with  the  sealing  portion  (33)  of  the  surface  ex- 
tender  (29). 

Patentanspriiche 

4.  Warmetauschervorrichtung  gemaB  einem  der  An- 
20  spruche  1  -  3,  wobei  die  Nut  (11)  endseitig  often  ist, 

der  Ein-  und  AuslaB  aus  einem  Rohr  (30)  besteht, 
das  an  seinem  einen  Ende  often  und  an  seinem  an- 
deren  Ende  geschlossen  ist  und  einen  axialen 
Schlitz  (31)  in  seinem  der  Nzt  (11)  gegenuberlie- 

25  genden  Umfangsbereich  aufweist,  und  die  Rohre 
(30)  das  jeweilige  Ende  der  Nut  (11)  verschlieBen, 
indem  sie  sich  an  die  Wande  (13,14)  der  Nut  anle- 
gen. 

30  5.  Warmetauschervorrichtung  gemaB  Anspruch  4, 
wobei  das  Rohr  (30)  einen  Zapfen  (32)  aufweist,  der 
in  die  Nut  (1  1  )  eingeschoben  wird  und  mit  dem  ober- 
flachenvergroBernden  Element  (29)  in  Eingriff  geht, 
wodurch  das  Rohr  (30)  relativ  zu  der  Nut  (11)  posi- 

35  tioniert  wird. 

6.  Warmetauschervorrichtung  gemaB  Anspruch  5, 
wobei  der  Zapfen  (32)  keilformig  ausgebildet  ist,  so 
dal3  er  mit  dem  die  Abdichtung  bewirkenden  Teil 

40  (33)  des  oberflachenvergroBernden  Elements  (29) 
in  Eingriff  geht. 

35 

1.  Warmetauschervorrichtung,  bestehend  aus  einem 
ersten  Warmetauscher  und  einem  zweiten  Warme- 
tauscher,  wobei  dieser  zweite  Warmetauscher  eine 
von  der  zu  behandelnden  Flussigkeit  durchstromte 
Kammer,  einen  Ein-  und  AuslaB  (3)  fur  diese  Flus- 
sigkeit  sowie  ein  in  der  Kammer  angeordnetes 
oberflachenvergroBerndes  Element  (29)  aufweist, 
und  wobei  die  Kammer  eine  von  einem  Wandteil  ei- 
nes  Behalters  des  ersten  Warmetauschers  gebilde- 
te  externe  Nut  (11),  die  innerhalb  des  genannten 
Behalters  liegt,  sowie  Dichtmittel  zur  Abdichtung 
dieser  Nut  aufweist,  dadurch  gekennzeichnet, 
daG  das  Dichtmittel  einen  Teil  (33)  des  oberflachen- 
vergroBernden  Elements  (29)  umfaBt,  der  die  in 
Langsrichtung  verlaufende  Offnung  der  Nut  (1  1  )  ab- 
dichtet. 

Revendications 
45 

1.  Ensemble  echangeur  de  chaleur  comprenant  un 
premier  echangeur  de  chaleur  et  un  deuxieme 
echangeur  de  chaleur,  le  deuxieme  echangeur  de 
chaleur  ayant  une  chambre  que  le  fluide  a  traiter 

so  parcourt,  une  entree  et  une  sortie  (30)  pour  le  fluide 
et  un  agrandisseur  de  surface  (29)  place  dans  la 
chambre,  la  chambre  comprenant  une  gorge  exte- 
rieure  (11)  formee  par  une  partie  de  paroi  d'un  re- 
servoir  du  premier  echangeur  de  chaleur,  de  sorte 

55  que  cette  gorge  est  situee  a  I'interieur  de  ce  reser- 
voir,  et  un  moyen  d'obturation  de  la  gorge,  caracte- 
rise  par  le  fait  que  ce  moyen  d'obturation  comprend 
une  partie  (33)  de  I'agrandisseur  de  surface  (29)  qui 
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obture  I'orifice  s'etendant  longitudinalement  de  la 
gorge  (11). 

Ensemble  echangeur  de  chaleur  selon  la  revendi- 
cation  1,  dans  lequel  la  partie  obturatrice  (33)  de  s 
I'agrandisseur  de  surface  est  en  forme  de  coin  pour 
s'appuyer  contre  des  surfaces  en  contre-depouille 
(15,  16)  de  la  gorge  situees  a  I'orifice  de  celle-ci. 

Ensemble  echangeur  de  chaleur  selon  la  revendi-  10 
cation  2,  dans  lequel  I'agrandisseur  de  surface  (29) 
est  elastique  dans  la  direction  verticale  et,  a  I'etat 
libre,  est  de  hauteur  legerement  superieure  a  la  pro- 
fondeur  de  la  gorge  (11),  I'agrandisseur  de  surface 
(29),  apres  introduction  dans  la  gorge,  etant  pousse  15 
de  facon  que  la  partie  obturatrice  (33)  soit  serree 
contre  les  surfaces  en  contre-depouille. 

Ensemble  echangeur  de  chaleur  selon  I'une  des  re- 
vendications  1  a  3,  dans  lequel  la  gorge  (11)  est  20 
ouverte  a  ses  extremites,  I'entree  et  la  sortie  sont 
constitutes  d'un  tuyau  (30)  dont  une  extremite  est 
ouverte  et  I'autre  extremite  fermee  et  qui  a  unefente 
axiale  (31)  dans  sa  partie  circonferentielle  dirigee 
vers  la  gorge  (1  1  ),  et  les  tuyaux  (30)  ferment  les  ex-  25 
tremites  respectives  de  la  gorge  (11  )  en  s'appuyant 
contre  les  parois  (13,  14)  de  celle-ci. 

Ensemble  echangeur  de  chaleur  selon  la  revendi- 
cation  4,  dans  lequel  le  tuyau  (30)  a  une  broche  (32)  30 
qui  entre  dans  la  gorge  (11)  pourveniren  prise  avec 
I'agrandisseur  de  surface  (29)  et  par  la  positionner 
le  tuyau  (30)  par  rapport  a  la  gorge  (11). 

Ensemble  echangeur  de  chaleur  selon  la  revendi-  35 
cation  5,  dans  lequel  la  broche  (32)  est  en  forme  de 
coin  pour  venir  en  prise  avec  la  partie  obturatrice 
(33)  de  I'agrandisseur  de  surface  (29). 
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