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(54)  Thermostat  housing  for  internal  combustion  engine 

(57)  To  provide  a  thermostat  housing  of  an  internal 
combustion  engine  where  the  installation  space  is 
secured  by  integrally  assembling  an  oil  cooler  or  an  oil 
filter  and  the  operation  factor  of  maintenance,  etc  is 
improved,  a  first  flange  F  for  fitting  a  thermostat  housing 
4  to  an  engine  main  body  3  and  a  second  flange  G  for 
fitting  an  oil  cooler  6  or  an  oil  filter  8  are  formed  in  such 
a  manner  as  to  cross  each  other,  oil  flow  passages  p" 
and  y"  for  supplying  and  taking  out  an  oil  to  and  from  the 
oiler  cooler  6  or  the  oil  filter  8  are  arranged  to  open  to 
the  flange  surface  F  and  the  second  flange  G,  and  cool- 
ing  water  whose  temperature  is  controlled  by  a  thermo- 
stat  1  8  is  allowed  to  flow  out. 

Fig.  2 
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Description 

BACKGROUND  OF  THE  INVENTION: 

This  invention  relates  to  a  thermostat  housing  for  an  s 
internal  combustion  engine.  More  particularly,  the 
present  invention  relates  to  a  thermostat  housing  for  an 
internal  combustion  engine  which  can  be  assembled 
integrally  with  an  oil  cooler,  an  oil  filter,  and  so  forth. 

To  accomplish  higher  performance  of  automobiles,  u 
the  reduction  of  the  size  and  the  weight  of  internal  com- 
bustion  engines  for  automobiles  has  been  required 
more  and  more  in  recent  years,  whereas  it  has  become 
more  and  more  difficult  to  secure  the  installation  space 
for  apparatuses  outside  the  engine  with  a  decreasing  n 
size  of  an  engine  main  body,  and  the  reduction  of  the 
size  of  the  engine  main  body  has  almost  reached  its 
limit. 

Particularly,  a  thermostat  housing,  an  oil  cooler  and 
an  oil  filter  each  require  external  pipings  for  causing  2t 
necessary  cooling  water  and  oil  to  flow  between  their 
devices  and  the  engine  main  body  and  between  the  oil 
cooler  and  the  oil  filter,  and  for  this  reason,  the  space  for 
a  cooling  water  system  and  an  oil  system  to  be  assem- 
bled  outside  the  engine  main  body  becomes  wide.  21 

In  this  aspect,  an  oil  cooler  equipped  with  an  oil  fil- 
ter,  which  is  an  integrated  unit  of  an  oil  filter  and  an  oil 
cooler,  is  certainly  helpful  to  reduce  the  installation 
space,  as  described,  for  example,  in  Japanese  Utility 
Model  Laid-Open  No.  102413/1989.  However,  a  further  3t 
reduction  of  the  installation  space  is  necessary  in  order 
to  realize  a  compact  and  high  performance  internal 
combustion  engine. 

SUMMARY  OF  THE  INVENTION:  31 

In  view  of  the  problems  described  above,  the  object 
of  the  present  invention  is  to  provide  a  thermostat  hous- 
ing  for  an  internal  combustion  engine  which  can  reduce 
the  installation  space  and  can  improve  the  maintainabil-  « 
ity  by  integrally  assembling  an  oil  cooler  or  an  oil  filter 
with  a  thermostat  housing. 

The  object  of  the  present  invention  described  above 
can  be  accomplished  by  a  thermostat  housing  for  an 
internal  combustion  engine  employing  the  construction  41 
wherein  a  first  flange  for  fitting  a  thermostat  housing  to 
an  engine  main  body  and  a  second  flange  for  fitting  an 
oil  cooler  or  an  oil  filter  are  formed  on  the  thermostat 
housing  accommodating  a  thermostat  for  cooling  water, 
the  first  flange  and  the  second  flange  are  arranged  at  st 
different  positions  at  which  the  extension  surfaces  of 
their  flange  surfaces  cross  each  other,  and  at  least  one 
oil  passage  communicating  with  the  oil  cooler  or  with 
the  oil  filter  is  formed  on  the  thermostat  housing. 

The  oil  cooler  and  the  oil  filter  can  be  assembled  5i 
integrally  with  each  other  and  this  assembly  can  be  fit- 
ted  to  the  thermostat  housing. 

The  oil  flow  passage  formed  on  the  thermostat 
housing  can  be  opened  to  the  first  flange  surface  and  to 

the  second  flange  surface  described  above. 
It  is  further  possible  to  provide  two  oil  flow  pas- 

sages  in  such  a  way  that  one  of  them  can  be  used  as  a 
passage  for  introducing  at  least  a  part  of  a  pressurized 
oil  supplied  from  an  oil  pump  to  the  oil  cooler  or  to  the  oil 
filter,  and  the  other  can  be  used  as  a  passage  for  intro- 
ducing  at  least  a  part  of  the  oil  flowing  out  of  the  oil 
cooler  or  the  oil  filter  to  the  engine  main  body. 

A  cooling  water  lead-in  passage  and  a  cooling 
water  lead-out  passage  are  formed  in  the  thermostat 
housing.  In  this  case,  at  least  two  cooling  water  lead-in 
passages  are  formed  in  such  a  fashion  that  one  of  them 
communicates  with  a  cooling  water  jacket  of  the  engine 
main  body  and  the  other,  with  a  water  passage  for  com- 
munication  of  the  cooling  water  jacket  with  a  radiator,  a 
cooling  water  gallery  communicating  with  the  cooling 
water  outlet  side  of  the  thermostat  is  formed  in  the  ther- 
mostat  housing,  and  a  cooling  water  lead-out  passage 
communicating  with  at  least  the  cooling  water  pump 
suction  side  is  formed  in  this  cooling  water  gallery. 

The  thermostat  housing  can  be  made  of  an  alumi- 
num  alloy.  In  this  case,  since  the  aluminum  alloy  has  a 
high  heat  transfer  coefficient,  when  the  oil  passage  and 
cooling  water  lead-out  passage  are  arranged  near  to 
each  other  in  the  thermostat  housing,  the  oil  is  cooled  at 
the  place  where  they  are  adjacent  to  each  other.  In  this 
way,  the  thermostat  housing  can  be  allowed  to  function 
as  an  auxiliary  oil  cooler. 

Two-valve  type  thermostats  such  as  a  bottom 
bypass  type,  a  side  bypass  type,  etc,  using  an  oil  pellet 
which  has  been  conventionally  used,  can  be  used  as 
the  thermostat  described  above. 

Various  conventional  oil  coolers  can  be  used  as  the 
oil  cooler  described  above  such  as  a  water  cooling  type 
oil  cooler  and  an  air  cooling  type  oil  cooler  in  terms  of 
the  cooling  system,  and  a  tubular  type  and  a  stack  type 
in  terms  of  the  structure.  The  oil  filter  may  be  of  a  con- 
ventional  type  such  that  the  filter  paper  is  shaped  into  a 
cylinder  so  as  to  enlarge  the  filtration  area. 

The  means  for  forming  the  first  flange  for  fitting  the 
thermostat  housing  to  the  engine  main  body  and  the 
second  flange  for  fitting  the  oil  cooler  or  the  oil  filter  in 
such  a  fashion  that  the  extension  surfaces  of  their 
flange  surfaces  cross  each  other,  and  for  forming  at 
least  one  oil  flow  passage  communicating  with  the  oil 
cooler  or  the  oil  filter  in  the  thermostat  housing,  is 
allowed  to  function  in  the  following  way. 

In  other  words,  the  thermostat  housing  is  allowed  to 
function  as  a  bracket  for  fitting  the  oil  cooler  or  the  oil  fil- 
ter  and  the  oil  pipings  thereto  so  as  to  reduce  the  instal- 
lation  space  to  the  engine  main  body,  the  size  of  the 
engine  main  body,  the  space  for  the  external  piping  of 
the  engine  main  body,  and  the  number  of  necessary 
components.  Moreover,  because  the  maintenance  work 
of  the  thermostat,  the  oil  filter,  etc,  can  be  carried  out  at 
the  same  position,  the  efficiency  of  the  work  can  be 
improved. 

The  means  for  opening  the  oil  passages,  formed  in 
the  thermostat  housing,  to  the  first  flange  surface  and  to 
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the  second  flange  surface  makes  it  possible  to  simulta- 
neously  carry  out  fitting  of  the  apparatuses  and  the  pip- 
ing  work.  Therefore,  the  number  of  components  of  the 
pipings  can  be  reduced  and  the  efficiency  of  the  assem- 
bly  work  can  be  improved. 

Further,  the  means  for  forming  two  oil  passages  in 
the  thermostat  housing  so  as  to  use  one  of  them  as  a 
passage  for  leading  at  least  a  part  of  the  pressurized  oil 
supplied  from  the  oil  pump  to  the  oil  cooler  or  to  the  oil 
filter  and  the  other  as  a  passage  for  leading  at  least  a 
part  of  the  oil  flowing  out  of  the  oil  cooler  or  the  oil  filter 
to  the  engine  main  body  can  further  reduce  the  number 
of  components  and  can  improve  the  efficiency  of  the 
assembly  work. 

The  means  for  forming  at  least  two  cooling  water 
lead-in  passages  so  as  to  allow  one  of  them  to  commu- 
nicate  with  the  cooling  water  jacket  of  the  engine  main 
body  and  the  other  with  the  water  passage  which  in  turn 
communicates  with  the  cooling  water  jacket  and  the 
radiator,  for  forming  the  cooling  water  gallery  communi- 
cating  with  the  cooling  water  outlet  side  of  the  thermo- 
stat,  and  for  allowing  this  cooling  water  gallery  to 
communicate  with  at  least  the  cooling  water  pump  suc- 
tion  side,  can  reduce  the  number  of  components  of  the 
cooling  water  piping  and  can  improve  the  efficiency  of 
the  assembly  work. 

The  means  for  disposing  the  oil  passage  and  the 
cooling  water  lead-out  passage  in  such  a  manner  as  to 
be  adjacent  to  each  other  in  the  thermostat  can  allow 
the  thermostat  housing  to  function  as  the  oil  cooler. 
When  the  thermostat  housing  is  made  of  an  aluminum 
alloy  having  a  high  heat  transfer  coefficient,  the  thermo- 
stat  housing  can  be  allowed  to  function  as  the  oil  cooler. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS: 

Fig.  1  is  a  perspective  view  showing  the  state  where 
a  thermostat  housing,  an  oil  cooler  and  an  oil  filter 
are  fitted  to  an  internal  combustion  engine  by  con- 
ventional  means,  and  explaining  the  basic  con- 
struction  of  a  cooling  water  system  and  an  oil 
system; 
Fig.  2  is  a  perspective  view  for  explaining  the  overall 
construction  of  a  system  using  the  thermostat 
housing  of  an  internal  combustion  engine  according 
to  Embodiment  1  of  the  present  invention; 
Fig.  3  is  a  diagram  showing  the  cooling  water  sys- 
tem  and  the  oil  system  in  the  embodiment  shown  in 
Fig.  2; 
Fig.  4  is  a  top  view  of  the  thermostat  housing  shown 
in  Fig.  2; 
Fig.  5  is  a  front  view  of  the  thermostat  housing 
shown  in  Fig.  2; 
Fig.  6  is  a  side  view  of  the  thermostat  housing 
shown  in  Fig.  2; 
Fig.  7  is  a  rear  view  of  the  thermostat  housing 
shown  in  Fig.  2; 
Fig.  8  is  a  bottom  view  of  the  thermostat  housing 
shown  in  Fig.  2; 

Fig.  9  is  a  sectional  view  taken  along  line  VIII  -  VIII 
of  Fig.  5; 
Fig.  10  is  a  sectional  view  taken  along  line  IX  -  IX  of 
Fig.  5; 

5  Fig.  1  1  is  a  sectional  view  taken  along  line  X  -  X  of 
Fig.  4; 
Fig.  12  is  a  sectional  view  taken  along  line  XI  -  XI  of 
Fig.  4;  and 
Fig.  13  is  a  partial  sectional  view  of  the  thermostat 

10  housing  an  internal  combustion  engine  according  to 
Embodiment  2  of  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

15 
An  example  of  a  cooling  water  system  and  an  oil 

system  of  a  thermostat  housing,  an  oil  cooler  and  an  oil 
filter  will  be  explained  with  reference  to  an  example  of 
the  prior  art  shown  in  Fig.  1  before  the  preferred  embod- 

20  iments  of  the  present  invention  are  explained  in  detail. 
In  Fig.  1  ,  cooling  water  discharged  from  a  cooling 

water  pump  2  fitted  to  a  fan  shaft  (not  shown)  inside  an 
internal  combustion  engine  cools  the  inside  of  an 
engine  main  body  3,  then  branches  into  an  external  pip- 

25  ing  a  for  a  thermostat  housing  4  of  the  engine  main  body 
3,  an  external  piping  b  for  a  radiator  4  and  an  external 
piping  c  for  an  oil  cooler  6,  flows  through  a  return  exter- 
nal  piping  a'  for  the  thermostat  housing  4,  a  return  exter- 
nal  piping  b'  for  the  radiator  5  and  a  return  external 

30  piping  c'  for  the  oil  cooler  6,  and  is  sent  back  to  the  cool- 
ing  water  pump  2.  Though  cooling  water  is  distributed  to 
a  heater  for  air-conditioning,  a  turbo  charger,  an  injec- 
tion  pump,  etc,  besides  the  members  described  above, 
Fig.  1  shows  only  the  basic  cooling  water  system. 

35  On  the  other  hand,  the  oil  sent  from  an  oil  pump  7 
fitted  to  a  crank  shaft  (not  shown)  is  sent  to  the  oil  cooler 
6  through  an  external  piping  a,  then  sent  to  an  oil  filter  8 
through  an  external  piping  p,  next  sent  to  an  oil  gallery 
(not  shown)  disposed  in  the  engine  main  body  3  through 

40  an  external  piping  y,  sent  back  to  an  oil  pan  9  after  lubri- 
cating  and  cooling  part  of  the  engine  and  is  again 
sucked  into  the  oil  pump. 

Since  the  thermostat  (not  shown)  and  the  oil  filter  6 
are  components  which  need  maintenance,  a  space  for 

45  the  maintenance  operation  must  be  secured  when  their 
installation  space  is  secured.  In  other  words,  they  exert 
great  influences  on  the  layout  of  other  components.  As 
the  system  becomes  greater  in  scale,  the  number  of 
necessary  components  increases,  too,  and  the  prob- 

50  lems  such  as  the  increase  of  the  cost  and  the  drop  of 
the  working  efficiency  at  the  time  of  maintenance  occur. 

In  contrast,  the  thermostat  housing  according  to 
Embodiment  1  of  the  present  invention  shown  in  Figs.  2 
and  3  can  reduce  the  number  of  external  pipings  round 

55  the  internal  combustion  engine  and  the  number  of  com- 
ponents  connected  to  them,  and  can  improve  the  main- 
tainability,  as  will  be  explained  below. 

As  shown  in  Figs.  2  and  3,  in  the  thermostat  hous- 
ing  4  according  to  Embodiment  1  ,  a  first  flange  F  to  be 

3 
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fitted  to  the  engine  main  body  3  and  a  second  flange  G 
to  be  fitted  to  the  oil  cooler  6  are  formed.  In  this  Embod- 
iment  1  ,  the  first  flange  F  and  the  second  flange  G  are 
formed  in  such  a  fashion  that  their  faces  orthogonally 
cross  each  other  (see  Figs.  4  and  7).  The  first  flange  F  5 
is  fitted  to  a  flange  F'  on  the  engine  side  which  is  formed 
on  a  cylinder  body  10,  while  a  flange  G'  on  the  oil  side 
of  the  oil  cooler  6  is  fitted  to  the  second  flange  G.  Inci- 
dentally,  the  angle  described  above  can  be  set  to  an 
arbitrary  angle  other  than  the  right  angle.  w 

In  Embodiment  1  ,  the  oil  filter  8  is  fitted  to  the  oil 
cooler  6  so  that  the  thermostat  housing  4,  the  oil  cooler 
6  and  the  oil  filter  8  can  be  integrally  assembled.  The  oil 
cooler  6  used  in  Embodiment  1  is  a  conventional  oil 
cooler  which  uses  a  cylindrical  stack  type  water  cooling  15 
type  cooler  element,  and  the  oil  filter  8  is  also  a  conven- 
tional  oil  filter  using  a  filter  element  obtained  by  cylindri- 
cal^  shaping  the  filter  paper. 

Bolt  holes  1  1  shown  in  Fig.  2  are  used  for  fastening 
the  first  flanges  F  and  F'.  Fastening  of  the  second  20 
flanges  G  and  G'  and  fastening  of  the  oil  cooler  6  and 
the  oil  filter  8  are  achieved  by  meshing  one  stud  bolt  12, 
which  has  a  through-hole  bored  therein  for  the  passage 
of  the  oil,  with  a  female  screw  12a  (Fig.  12)  bored  at  an 
open  portion  of  an  oil  flow  passage  y  and  a  female  25 
screw  (not  shown)  bored  at  an  oil  outlet  of  the  oil  filter  8. 

The  cooling  water  and  oil  circulation  system 
according  to  Embodiment  1  uses  the  fundamentally  the 
same  system  explained  with  reference  to  Fig.  1  .  There- 
fore,  same  reference  numerals  are  used  and  the  repeti-  30 
tion  of  explanation  will  be  omitted. 

The  thermostat  housing  4  of  Embodiment  1  is  pro- 
duced  by  aluminum  alloy  casting,  and  its  outline  will  be 
explained,  by  contrasting  Fig.  2  showing  the  assembling 
step  with  Fig.  3  showing  the  system  section.  35 

The  cooling  water  outlet  J'  and  the  cooling  water 
inlet  K'  of  the  engine  main  body  3  used  in  this  Embodi- 
ment  1  are  opened  in  the  proximity  of  the  engine  side 
flange  F',  and  the  oil  outlet  L'  and  the  oil  inlet  M'  are 
opened  in  the  proximity  of  the  engine  side  flange  F'  sur-  40 
face.  As  shown  in  Fig.  3,  the  cooling  water  outlet  J'  com- 
municates  with  the  cooling  water  passage  15  through 
which  the  cooling  water  pump  2  fitted  inside  the  engine 
main  body  3  circulates  cooling  water  to  the  cylinder 
body  10,  while  the  cooling  water  inlet  K'  communicates  45 
with  the  suction  side  of  the  cooling  water  pump  2. 

Further,  the  cooling  water  outlet  J'  communicates 
with  the  cooling  water  inlet  J  of  the  oil  cooler  6  through 
the  external  piping  c.  On  the  other  hand,  the  oil  outlet  L' 
opening  to  the  engine  main  body  3  communicates  with  so 
the  discharge  side  of  the  oil  sucked  from  the  oil  pan  9  by 
the  oil  pump  7  fitted  inside  the  engine  main  body  3.  The 
oil  inlet  M'  communicates  with  the  oil  gallery  (not  shown) 
of  the  cylinder  body  1  0  through  the  oil  flow  passage  y 
formed  inside  the  engine  main  body  3.  ss 

On  the  other  hand,  cooling  water  flowing  out  of  the 
cooling  water  outlet  N'  of  the  cylinder  head  1  4  branches 
into  the  external  piping  a  which  bypasses  the  radiator  5 
and  the  external  piping  b  communicating  with  the  radia- 

tor  5.  The  external  piping  a  communicates  with  the  cool- 
ing  water  inlet  N  of  the  thermostat  housing  4,  and  the 
return  external  piping  b'  from  the  radiator  5  communi- 
cates  with  the  cooling  water  inlet  P  of  the  thermostat 
housing  4. 

The  cooling  water  outlet  Q  of  the  oil  cooler  6  com- 
municates  with  the  cooling  water  inlet  R  of  the  thermo- 
stat  housing  4  through  the  external  piping  d.  In  a 
modified  example  of  Fig.  3,  the  cooling  water  outlet  Q 
and  the  cooling  water  inlet  R  can  be  connected  in 
advance  by  fastening  the  second  flange  G  and  the  oil 
cooler  side  flange  G'. 

Further,  an  external  piping  e  (not  shown  in  Fig.  2) 
for  supplying  cooling  water  to  the  heater  16  for  air-con- 
ditioning  is  branched  from  the  external  piping  a  commu- 
nicating  with  the  cooling  water  outlet  N'  of  the  cylinder 
head  4,  and  its  return  external  piping  e'  communicates 
with  the  cooling  water  inlet  S  of  the  thermostat  housing 
4. 

In  Fig.  3,  radiator  bypass  cooling  water  (cooling 
water  after  cooling  the  engine)  supplied  to  the  cooling 
water  inlet  N  of  the  thermostat  housing  4  and  radiator 
outlet  cooling  water  supplied  to  the  cooling  water  inlet  P 
are  supplied  to  the  thermostat  1  7.  A  bottom  bypass  type 
thermostat  one  of  the  valves  of  which  moves  in  a  closing 
direction  when  the  other  of  which  moves  in  an  opening 
direction  is  used  as  this  thermostat  1  7. 

When  the  temperature  of  the  bypass  cooling  water 
(cooling  water  supplied  from  the  cooling  water  inlet  N)  is 
below  the  set  temperature  of  the  thermostat,  a  wax 
undergoes  contraction  and  the  bypass  cooling  water 
flows  into  the  thermostat  chamber  1  8  of  the  thermostat 
1  7.  When  the  temperature  of  engine  cooling  water  after 
cooling  engine  rises  above  the  set  temperature,  the  wax 
undergoes  expansion  until  the  cooling  water  tempera- 
ture  falls  below  the  set  temperature,  so  that  the  radiator 
outlet  cooling  water  (cooling  water  supplied  from  the 
cooling  water  inlet  P)  flows  into  the  thermostat  chamber 
18. 

The  thermostat  chamber  1  8  communicates  with  the 
cooling  water  gallery  19  inside  the  thermostat  housing. 
Therefore,  cooling  water  flowing  into  the  thermostat 
chamber  18  flows  in  a  direction  indicated  by  arrows  in 
Fig.  1  1  ,  joins  cooling  water  flowing  from  the  cooling 
water  inlet  R  (cooling  end  water  of  the  oil  cooler  6)  and 
from  the  cooling  water  inlet  S  (water  out  of  the  heater  1  6 
for  air  conditioning  )  (see  Figs.  10  and  11).  The  conflu- 
ent  cooling  water  flowing  out  from  the  cooling  water  out- 
let  K  is  supplied  to  the  cooling  water  inlet  K'  opening  to 
the  engine  main  body  3  through  an  external  piping  a', 
and  sent  back  to  the  cooling  water  pump  2. 

On  the  other  hand,  the  oil  supplied  from  the  oil 
pump  7  (Fig.  3)  flows  through  the  oil  flow  passage  a' 
inside  the  engine  main  body  3,  the  oil  outlet  L',  the  oil 
inlet  L  the  oil  flow  passage  a"  inside  the  thermostat 
housing  4,  and  supplied  to  the  oil  cooler  6  through  a 
ring-like  groove  22  made  in  the  flange  G.  The  oil  leaving 
the  cooler  element  6a  is  supplied  through  the  oil  flow 
passage  p"  to  the  oiler  filter  8. 

4 
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The  oil  thus  supplied  to  the  oil  filter  8  is  filtrated  by 
the  filter  element  8a,  then  flows  through  the  oil  flow  pas- 
sage  y",  the  oil  outlet  M',  the  oil  inlet  M'  and  the  oil  flow 
passage  y  (see  Fig.  3)  inside  the  engine  main  body  3, 
and  supplied  to  the  oil  gallery  (not  shown)  inside  the 
engine  main  body  3. 

The  internal  construction  of  the  thermostat  housing 
explained  above  will  be  explained  further  with  reference 
to  Figs  4  to  1  1  ,  contrasting  them  with  Figs.  2  and  3.  Inci- 
dentally,  the  correspondence  between  Figs.  2  and  3  for 
explaining  the  system  and  its  function  and  Figs.  4  to  1  1 
can  be  confirmed  by  the  reference  numerals  denoting 
the  open  portions  and  the  flow  passages. 

Incidentally,  as  can  be  understood  from  Fig.  2,  the 
openings  of  the  outlets/inlets  of  cooling  water  and  oil  of 
the  thermostat  housing  4  face  towards  various  direc- 
tions.  These  directions  are  determined  by  the  overall 
layout  of  the  engine,  and  the  positional  relation  of  each 
opening  other  than  the  first  and  second  flanges  F  and  G 
change  depending  on  the  given  situation.  The  thermo- 
stat  housing  4  is  ordinarily  produced  by  aluminum  alloy 
casting  and  has  a  complicated  outer  shape  so  as  to 
reduce  its  thickness. 

Therefore,  though  the  directions  of  the  openings 
and  the  outer  shape  are  technically  important,  they  are 
not  essential  to  the  present  invention.  Accordingly,  the 
following  explanation  will  be  directed  to  only  the  struc- 
tural  relation  between  each  cooling  water  outlet/inlet 
and  the  thermostat  1  7  and  the  cooling  water  gallery  1  9 
and  the  relation  between  the  oil  outlet/inlet  and  the  oil 
flow  passage  and  the  cooling  water  passage  inside  the 
thermostat  housing  4.  The  outer  shape  of  the  thermo- 
stat  housing  4  can  be  appreciated  from  Figs.  4  to  8  and 
its  internal  structure,  from  Figs.  9  to  1  1. 

The  bottom  bypass  type  thermostat  1  7  is  fitted  to 
the  cooling  water  inlet  P  as  shown  in  Fig.  9.  In  other 
words,  as  shown  in  Fig.  9,  the  thermostat  1  7  is  fitted  to 
the  flange  25  of  the  cooling  water  inlet  P  fixed  to  a  valve 
seat  24  having  a  valve  port  23a  by  a  bracket  1  7a,  an 
attachment  26  of  the  external  piping  b'  is  put  on  the 
former  from  outside,  and  the  thermostat  1  7  is  then  fas- 
tened  by  a  bolt  (not  shown). 

Two  valves  1  7b  and  1  7c  move  back  and  forth  with 
expansion  and  contraction  of  the  wax  (not  shown)  filled 
in  the  thermostat  main  body  17d  and  open  and  close 
the  valve  ports  23a  and  23b.  In  other  words,  when  the 
temperature  of  cooling  water  flowing  from  the  cooling 
water  inlet  P  is  below  the  thermostat  set  temperature, 
the  valve  port  23a  moves  to  the  closing  side  while  the 
valve  port  23b  moves  to  the  opening  side  (to  the  state 
shown  in  Fig.  9)  by  the  action  of  the  valves  17b,  and 
17c;  and  when  the  cooling  water  temperature  from  the 
cooling  water  inlet  N  is  higher  than  the  set  temperature, 
the  valve  port  23a  moves  to  the  opening  side  whereas 
the  valve  port  23b  moves  to  the  closing  side.  Cooling 
water  flowing  into  the  thermostat  chamber  1  8  flows  then 
into  the  cooling  water  gallery  19  as  shown  in  Fig.  11, 
joins  cooling  water  flowing  from  the  cooling  water  inlets 
R  and  S  (see  Fig.  10),  and  flows  out  from  the  cooling 

water  outlet  K. 
On  the  other  hand,  as  shown  in  Figs.  7  and  8,  the  oil 

flows  through  the  oil  flow  passage  a"  from  the  oil  inlet  L 
opening  in  the  first  flange  F,  flows  then  to  the  ring-like 

5  groove  22  opening  in  the  second  flange  G  and  thereaf- 
ter  flows  towards  the  oil  cooler  (not  shown).  The  oil  fed 
back  from  the  oil  cooler  side  flows  through  the  oil  flow 
passage  y  and  flows  out  from  the  oil  outlet  M  of  the  first 
flange  F  towards  the  engine  main  body  (not  shown). 

10  As  described  above,  a  large  quantity  of  cooling 
water  flow  through  the  thermostat  housing  4  and  more- 
over,  the  oil  flows  through  the  oil  flow  passages  a"  and 
y.  As  shown  in  Fig.  1  1  ,  these  flow  passages  are  inte- 
grally  formed  by  aluminum  alloy  casting.  Therefore,  the 

is  effect  of  the  cooling  the  oil  by  cooling  water  inside  the 
thermostat  housing  4  can  be  obtained,  and  eventually, 
the  size  of  the  oil  cooler  6  can  be  reduced  or  the  oil 
cooler  6  itself  can  be  omitted. 

The  embodiment  explained  above  is  directed  to  the 
20  basic  cooling  water  system  and  oil  system,  and  it  could 

be  readily  appreciated  from  the  foregoing  explanation 
that  this  system  can  be  converted  to  the  one  in  which 
other  apparatuses  using  cooling  water  and  the  oil  are 
further  added. 

25  To  the  thermostat  housing  4  of  the  internal  combus- 
tion  engine  according  to  Embodiment  2  of  the  invention, 
the  oil  filter  8  is  directly  fitted  as  shown  in  Fig.  13.  This 
drawing  shows  the  portions  corresponding  to  those 
shown  in  Fig.  12. 

30  In  Fig.  13,  a  stud  bolt  12  is  screwed  to  the  oil  outlet 
8b  of  the  oil  filter  8  in  such  a  manner  as  to  screwed  into 
the  oil  flow  passage  y  of  the  thermostat  housing  4. 
Same  reference  numerals  are  used  to  identify  same 
constituent  members  at  this  portion,  and  other  portions 

35  not  shown  are  the  same  as  those  of  Embodiment  1  with 
the  exception  of  the  portions  which  are  changed  due  to 
removal  of  the  oil  cooler  6,  and  their  explanation  will  be 
omitted. 

The  thermostat  housing  for  the  internal  combustion 
40  engine  according  to  the  present  invention  explained 

above  achieves  the  following  effects. 

1)  The  first  flange  for  fitting  the  thermostat  housing 
to  the  engine  main  body  and  the  second  flange  for 

45  fitting  the  oil  cooler  or  the  oil  filter  to  the  thermostat 
housing  are  formed  on  the  thermostat  housing. 
Therefore,  the  thermostat  housing  is  allowed  to 
serve  as  the  bracket  for  the  oil  cooler  or  the  oil  filter 
to  be  fitted  thereto  and  as  the  bracket  for  the  oil  pip- 

so  ings.  In  other  words,  the  space  for  installation  to  the 
engine  main  body  can  be  reduced,  the  size  of  the 
engine  main  body  and  the  space  for  the  external 
pipings  of  the  engine  main  body  can  be  reduced, 
and  the  number  of  necessary  components  can  be 

55  decreased.  Moreover,  since  the  maintenance  work 
of  the  thermostat,  the  oil  filter,  etc,  can  be  con- 
ducted  at  the  same  place,  the  operation  factor  can 
be  improved. 
2)  Because  the  fitting  work  of  the  apparatuses  and 

5 
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the  piping  arrangement  work  can  be  carried  out 
simultaneously,  the  means  for  forming  the  oil  pas- 
sages  in  the  thermostat  housing,  particularly  the 
above-mentioned  means  for  opening  the  oil  pas- 
sages  in  the  first  and  second  flange  surfaces  makes  5 
it  possible  to  ensure  more  advantageously  the 
installation  space  of  the  pipings,  etc,  to  decrease 
the  number  of  necessary  components  and  to 
improve  the  efficiency  of  the  assembly  work. 
3)  Further,  the  means  for  forming  the  two  oil  pas-  10 
sages  in  the  thermostat  housing  and  using  one  of 
them  as  the  passage  for  introducing  at  least  a  part 
of  the  pressurized  oil  supplied  from  the  oil  pump  to 
the  oil  cooler  or  to  the  oil  filter  and  the  other  as  the 
passage  for  guiding  at  least  a  part  of  the  oil  leaving  15 
the  oil  cooler  or  the  oil  filter  to  the  engine  main  body 
can  further  decrease  the  number  of  necessary 
components  and  improve  efficiency  of  the  assem- 
bly  work. 
4)  The  means  for  forming  at  least  two  cooling  water  20 
lead-in  passages,  allowing  one  of  them  to  commu- 
nicate  with  the  cooling  water  jacket  of  the  engine 
main  body  and  the  other  with  the  water  passage 
communicating  with  the  cooling  water  jacket  and 
the  radiator,  for  forming  the  cooling  water  gallery  25 
communicating  with  the  cooling  water  outlet  side  of 
the  thermostat  in  the  thermostat  housing  and  for 
allowing  this  cooling  water  gallery  to  communicate 
with  at  least  the  cooling  water  pump  suction  side 
can  reduce  the  number  of  necessary  components  30 
of  the  cooling  water  pipings  and  improve  the  effi- 
ciency  of  the  assembly  work. 
5)  The  means  for  disposing  the  oil  passage  formed 
in  the  thermostat  housing  adjacent  to  the  cooling 
water  lead-out  passage  can  allow  the  thermostat  35 
housing  to  function  as  the  oil  cooler.  When  the  ther- 
mostat  housing  is  made  of  an  aluminum  alloy  hav- 
ing  a  high  heat  transfer  coefficient,  it  can  be  allowed 
to  function  as  the  oil  cooler. 

40 
Claims 

1.  A  thermostat  housing  for  an  internal  combustion 
engine,  characterized  in  that  a  first  flange  for  fitting 
said  thermostat  housing  to  an  engine  main  body  45 
and  a  second  flange  for  fitting  an  oil  cooler  or  an  oil 
filter  are  formed  on  said  thermostat  housing  accom- 
modating  a  thermostat  for  cooling  water,  said  first 
flange  and  said  second  flange  are  disposed  at  dif- 
ferent  positions  at  which  extension  of  their  flange  so 
surfaces  cross  each  other,  and  at  least  one  oil  pas- 
sage  communicating  with  said  oil  cooler  or  said  oil 
filter  is  formed  in  said  thermostat  housing. 

2.  A  thermostat  housing  for  an  internal  combustion  ss 
engine  according  to  claim  1  ,  wherein  said  oil  pas- 
sage  formed  in  said  thermostat  housing  is  allowed 
to  open  to  said  first  flange  surface  and  said  second 
flange  surface. 

99  A2  10 

3.  A  thermostat  housing  for  an  internal  combustion 
engine  according  to  claim  1  or  2,  wherein  two  oil 
passages  are  formed,  one  of  them  is  a  passage  for 
introducing  at  least  a  part  of  a  pressurized  oil  sup- 
plied  from  an  oil  pump  to  said  oil  cooler  or  said  oil 
filter,  and  the  other  is  passage  for  introducing  at 
least  a  part  of  the  oil  flowing  out  of  said  oil  cooler  or 
said  oil  filter  to  said  engine  main  body. 

4.  A  thermostat  housing  for  an  internal  combustion 
engine  according  to  any  of  claims  1,  2,  or  3, 
wherein  at  least  two  cooling  water  lead-in  passages 
of  said  thermostat  housing  are  formed,  one  of  them 
communicates  with  a  cooling  water  jacket  of  said 
engine  main  body,  the  other  communicates  with  a 
water  passage  communicating  with  said  cooling 
water  jacket  and  a  radiator,  a  cooling  water  gallery 
is  so  formed  as  to  communicate  with  a  cooling 
water  outlet  side  of  said  thermostat,  and  a  cooling 
water  lead-out  passage  is  so  formed  in  said  cooling 
water  gallery  as  to  communicate  with  at  least  a 
cooling  water  pump  suction  side. 

5.  A  thermostat  housing  for  an  internal  combustion 
engine  according  to  any  of  claims  1,  2,  3,  or  4, 
wherein  said  oil  passage  and  said  cooling  water 
lead-out  passage  are  so  disposed  as  to  be  adjacent 
to  each  other  inside  said  thermostat  housing. 

6.  A  thermostat  housing  for  an  internal  combustion 
engine  according  to  any  of  claims  1,  2,,  3,  4,  or  5, 
wherein  said  oil  cooler  and  said  oil  filter  are  inte- 
grally  assembled,  either  said  oil  cooler  or  said  oil  fil- 
ter  is  fitted  to  said  thermostat  housing,  and  the  oil 
flowing  through  said  oil  cooler  and  said  oil  filter  is 
allowed  to  flow  into  said  internal  combustion  engine 
main  body  through  said  thermostat  housing. 

45 
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