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Description 

The  present  invention  relates  to  a  wax-pellet  ther- 
mostat  for  an  engine  cooling  system  foran  automobile 
in  accordance  with  the  generic  clause  of  claim  1  . 

Dokument  EP-A-0  249  451  discloses  a  conven- 
tional  wax-pellet  thermostat  comprising  a  valve  seat, 
a  piston  secured  to  the  valve,  a  guide  member  si  idably 
mounted  on  the  piston,  a  valve  secured  to  the  guide 
member,  a  diaphragm  secured  to  the  guide  member, 
and  a  wax  provided  in  the  cylinder.  A  gap  is  provided 
in  the  guide  member  around  the  piston  so  as  to  accu- 
mulate  coolant  entered  along  the  piston.  The  gap  is 
provided  to  discharge  the  coolant  from  the  guide 
member  when  the  wax  expands  to  cause  a  part  of  the 
diaphragm  to  enter  into  the  gap. 

Fig.  4  shows  a  conventional  cooling  system  in  an 
automotive  engine  having  a  thermostat  1  similar  to 
the  thermostat  disclosed  in  EP-A-0  249  451  .  The  ther- 
mostat  1  comprises  a  thermo-actuator  38,  a  primary 
valve  plate  5  and  a  secondary  valve  1  7.  The  thermo- 
stat  1  is  disposed  in  a  coolant  discharge  passage  be- 
tween  an  upper  outlet  26  of  water  jackets  24  of  an  en- 
gine  and  an  upper  inlet  31  of  a  radiator  30.  Namely, 
an  upper  outlet  26  of  the  water  jackets  24  is  commu- 
nicated  with  the  upper  inlet  31  of  the  radiator  30 
through  a  thermostat  housing  27,  a  cap  28  and  a  pas- 
sage  29.  An  outlet  of  a  water  pump  25  is  connected 
to  a  lower  inlet  of  the  water  jackets  24.  A  lower  outlet 
32  of  the  radiator  30  is  connected  to  an  inlet  33  of  the 
water  pump  25  through  a  passage  34.  A  bypass  pas- 
sage  36  is  provided  between  a  valve  opening  of  the 
secondary  valve  1  7  and  a  junction  35  of  the  passage 
34. 

During  engine  warmup  at  the  initial  stage,  since 
the  engine  is  cold,  the  primary  valve  5  plate  of  the 
thermostat  1  in  the  thermostat  housing  27  is  closed  to 
cut  off  the  flow  of  coolant  through  the  radiator  30. 
Coolant  is  circulated  by  the  water  pump  25  passing 
through  the  water  jackets  24,  thermostat  housing  27, 
and  bypass  passage  36,  as  indicated  by  arrows,  so 
that  the  temperature  of  the  coolant  rapidly  rises. 

When  the  engine  reaches  its  normal  operating 
temperature,  and  the  temperature  of  the  coolant 
reaches  a  predetermined  valve-opening  temperature 
of  the  thermostat  1  ,  the  primary  valve  plate  5  of  the 
thermostat  opens.  Thus,  a  part  of  coolant  flows  from 
the  thermostat  housing  27  into  the  radiator  30  through 
the  passage  29  and  flows  from  top  to  bottom  in  the 
radiator  30,  and  drawn  into  the  water  jackets  24 
through  the  passage  34  by  the  water  pump  25  togeth- 
er  with  the  coolant  from  the  bypass  passage  36. 

In  practice,  however,  the  heat  sensitivity  of  the 
thermo-actuator  38  of  thermostat  1  is  low,  so  that  the 
temperature  rising  rate  of  the  thermostat  is  slow  com- 
pared  with  the  temperature  rising  rate  of  the  coolant. 
Under  certain  conditions,  the  thermostat  1  does  not 
open  at  the  predetermined  valve-opening  tempera- 

ture.  For  example,  the  thermostat  1  opens  When  the 
temperature  of  the  coolant  reaches  a  higher  temper- 
ature  by  15°C,  or25°C  in  an  extreme  case,  than  the 
predetermined  temperature.  In  such  a  case,  since  the 

5  thermostat  1  suddenly  opens  and  the  low  tempera- 
ture  coolant  flows  from  the  radiator  30  into  the  water 
jackets  24  through  the  water  pump  25,  the  tempera- 
ture  of  coolant  in  the  water  jackets  24  is  rapidly  low- 
ered  by  the  coolant  from  the  the  radiator  30  which 

w  causes  the  thermostat  to  close  again. 
If  the  peak  of  the  heat  overshoot  occurring  in  the 

initial  opening  period  of  thermostat  and  the  surge  of 
pressure  occurring  at  the  closing  of  the  thermostat  si- 
multaneously  occur  and  repeat,  cracks  of  the  water 

15  jackets  and  cylinder  head,  breakdowns  of  the  thermo- 
stat  and  radiator,  and  other  problems  will  occur.  This 
will  cause  serious  engine  troubles. 

In  order  to  reduce  the  heat  overshoot  and  the 
surge  pressure  at  the  initial  state  of  the  engine  warm- 

20  up,  another  arrangement  of  the  engine  cooling  sys- 
tem  shown  in  Fig.  5  is  mainly  employed  in  automo- 
biles  at  present.  The  arrangement  will  be  described 
with  reference  to  Fig.  5  for  convenience  of  explana- 
tion  although  the  cooling  system  includes  a  thermo- 

25  stat  of  the  present  invention.  In  the  cooling  system, 
the  thermostat  1  is  provided  in  the  inlet  side  passage 
of  the  water  jackets.  When  the  primary  valve  plate  5 
of  the  thermostat  1  opens  at  an  initial  stage,  cold  cool- 
ant  from  the  lower  outlet  32  of  the  radiator  30  is  mixed 

30  with  the  hot  coolant  in  the  thermostat  housing  27  to 
produce  mixed  coolant  having  a  moderate  tempera- 
ture.  The  mixed  coolant  is  fed  to  the  inlet  33  of  the  wa- 
ter  pump  25  and  to  the  lower  inlet  of  the  water  jackets 
24. 

35  However,  in  the  closed  state  of  the  conventional 
primary  valve  plate  5  of  Fig.  4,  the  pressure  of  the 
coolant  from  the  radiator  30  is  applied  to  the  primary 
valve  plate  5  of  the  thermostat  1  to  urge  it  to  open.  In 
the  conventional  cooling  system,  the  coolant  leaks 

40  about  0.2  liter  per  minute  under  the  pressure  of  the 
coolant  of  0.8  kg/cm2,  passing  through  the  primary 
valve  plate  5.  Consequently,  the  thermostat  1  is 
cooled  by  the  low  temperature  coolant,  so  that  the 
thermostat  does  not  open  at  the  predetermined  tem- 

45  perature.  As  a  result,  the  engine  is  not  properly 
cooled,  thereby  reducing  the  thermal  efficiency  of  the 
engine  and  occurring  the  heat  overshoot  and  the 
surge  pressure. 

The  object  of  the  present  invention  is  to  provide 
50  a  wax-pellet  thermostat  in  which  a  primary  valve  is  se- 

curely  closed  in  a  closed  state,  thereby  preventing  the 
leakage  of  the  coolant.  This  object  is  solved  by  the 
characterizing  features  of  claim  1. 

These  and  other  objects  and  features  of  the  pres- 
55  ent  invention  will  become  more  apparent  from  the  fol- 

lowing  description  with  reference  to  the  accompany- 
ing  drawings. 

Fig.  1  is  a  sectional  view  of  a  wax-pellet  thermo- 
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stat  according  to  the  present  invention  in  a  fully 
opened  state; 
Fig.  2  is  a  sectional  view  of  the  thermostat  in 
closed  state; 
Fig.  3  is  an  enlarged  sectional  view  of  a  sealing  5 
mechanism  for  a  valve; 
Fig.  4  is  a  schematic  diagram  showing  a  conven- 
tional  engine  cooling  system;  and 
Fig.  5  is  a  schematic  diagram  showing  an  engine 
cooling  system  having  the  thermostat  according  w 
to  the  present  invention. 
Referring  to  Figs.  1  and  2,  the  wax-pellet  thermo- 

stat  1  of  the  present  invention  has  a  thermostat  frame 
comprising  a  first  frame  3  and  a  second  frame  4  se- 
cured  to  the  first  frame  3.  The  first  frame  3  has  a  valve  15 
seat  2.  A  thermo-actuator  6  comprises  a  steel  rod  8 
secured  to  the  first  frame  3  at  a  top  portion  1  3,  a  guide 
member  9  slidably  engaged  with  the  rod  8,  the  pri- 
mary  valve  plate  5  secured  to  the  guide  member  9,  a 
heat  conductive  cylinder  12  secured  to  the  guide  20 
member  9,  a  resilient  seal  spool  10  secured  to  the 
guide  member  9,  and  wax  pellets  11  provided  in  the 
cylinder  12.  An  O-ring  14  and  a  seal  packing  15  are 
provided  in  the  guide  member  9  to  be  slidably  engag- 
ed  with  the  steel  rod  8.  A  return  coil  spring  7  disposed  25 
surrounding  the  cylinder  12  is  provided  between  the 
primary  valve  5  plate  and  the  bottom  of  the  second 
frame  4.  A  snap  ring  16  is  engaged  with  the  guide 
member  9  for  securing  the  primary  valve  5  plate  to  the 
guide  member  9.  The  secondary  valve  17  is  slidably  30 
mounted  on  a  shaft  39  secured  to  the  bottom  of  the 
cylinder  12  and  resiliency  held  on  the  shaft  39  by  a 
spiral  spring  40.  A  resilient  annular  seal  member  18  is 
secured  to  the  outer  periphery  of  the  primary  valve  5. 

Referring  to  Fig.  3,  the  resilient  seal  member  18  35 
is  secured  to  the  outer  periphery  of  the  primary  valve 
plate  5  by  molding.  The  seal  member  1  8  has  an  outer 
flange  portion  19  which  is  resiliency  engaged  with  the 
valve  seat  2  of  the  frame  3  by  the  spring  7  so  as  to 
act  as  a  main  sealing  mechanism  for  the  valve  plate  40 
5.  An  annular  seal  packing  portion  20  has  an  annular 
groove  20a  to  form  a  v-shaped  section  as  a  sub-seal- 
ing  mechanism.  The  seal  packing  portion  20  is  provid- 
ed  with  an  outer  movable  resilient  lip  21  at  a  portion 
inside  the  flange  portion  1  9  so  as  to  be  abutted  on  an  45 
inside  wall  22  of  the  frame  3. 

Fig.  2  shows  the  valve  in  the  closed  state.  When 
the  temperature  of  the  coolant  rises  in  excess  of  a 
predetermined  value  of  the  thermostat,  the  wax  pel- 
lets  11  expand.  This  forces  the  spool  seal  10  against  50 
the  steel  rod  8.  As  the  wax  pellets  1  1  squeeze  the  seal 
spool  10  around  the  rod  8,  the  wax  pellets  11  over- 
come  the  coil  spring  7  and  the  thermo-actuator  6 
moves  downward,  thereby  opening  the  primary  valve 
plate  5  as  shown  in  Fig.  1  .  55 

When  the  thermostat  1  cools,  the  wax  pellets  11 
contract.  Then,  the  coil  spring  7  returns  the  valve 
plate  5  to  the  closed  position  as  shown  in  Fig.  2. 

Referring  to  Fig.  5  showing  the  engine  cooling 
system  of  the  present  invention  provided  with  the 
thermostat  1,  the  thermostat  housing  27  is  disposed 
in  the  inlet  side  passage  comprising  the  passage  34 
and  the  cap  28  between  the  water  jackets  24  and  the 
radiator  30.  The  upper  outlet  26  of  the  water  jackets 
24  is  connected  to  the  upper  inlet  31  of  the  radiator 
30  by  the  passage  29.  The  lower  outlet  32  of  the  ra- 
diator  30  is  connected  to  the  inlet  33  of  the  water 
pump  25  through  the  passage  34,  the  cap  28  and  the 
thermostat  housing  27.  The  bypass  passage  36  is  dis- 
posed  to  communicate  the  thermostat  housing  27 
with  the  passage  29  at  the  junction  35.  Thus,  the  ther- 
mostat  housing  27  has  a  first  passage  forming  a  part 
of  a  main  passage  between  the  outlet  32  of  the  radi- 
ator  30  and  a  second  passage  forming  a  part  of  the 
bypass  passage  36. 

In  operation,  during  engine  warmup,  since  the 
primary  valve  plate  5  of  the  thermostat  1  closes  as 
shown  in  Fig.  5,  the  coolant  drawn  from  the  water 
jackets  24  through  the  water  pump  25  circulates 
passing  through  the  bypass  passage  36  and  the  ther- 
mostat  housing  27,  as  indicated  by  arrows. 

In  the  thermostat  closed  state,  the  pressure  of  the 
coolant  flowing  in  the  bypass  passage  36  and  the 
housing  27  is  exerted  on  the  return  spring  7  to  in- 
crease  the  force  of  the  spring  against  the  resilient  seal 
member  1  8  to  increase  the  pressure  against  the  valve 
seat  2  of  the  valve  plate  5.  On  the  other  hand,  the 
pressure  of  the  coolant  in  the  cap  28  is  exerted  on  the 
groove  20a  in  the  seal  packing  20  of  the  sub-sealing 
mechanism,  so  that  the  movable  lip  portion  21  of  the 
seal  packing  20  is  deflected  to  the  inside  wall  22  of  the 
frame  3,  thereby  tightly  abutting  the  outer  periphery 
of  the  lip  portion  21  on  the  inside  wall  22.  Thus,  the 
low  temperature  coolant  in  the  cap  28  is  prevented 
from  entering  the  housing  27. 

From  the  foregoing,  it  will  be  understood  that  the 
present  invention  provides  a  thermostat  in  which  the 
resilient  seal  means  having  the  main  sealing  mecha- 
nism  and  the  sub-sealing  mechanism  completely  pre- 
vents  the  leakage  of  the  coolant  from  the  primary 
valve  plate  in  dependence  on  the  cooperation  of  both 
the  sealing  mechanisms.  Thus,  the  thermostat  with  a 
high  sealing  effect  is  provided.  Although,  the  seal 
packing  of  the  seal  member  has  a  V-shaped  cross 
section,  the  seal  member  having  another  section 
such  as  U-shaped  section. 

Claims 

1.  A  wax-pellet  thermostat  for  an  engine  cooling 
system  said  cooling  system  having  a  water  jacket 
(24)  and  a  radiator  (30),  the  said  thermostat  com- 
prising:  a  thermostat  housing  (27)  having  a  first 
passage  forming  a  part  of  a  main  passage  and  a 
second  passage  forming  a  part  of  a  bypass  pas- 
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sage,  a  thermostat  frame  (3,  4)  provided  in  the 
thermostat  housing  and  secured  to  an  inner  wall 
of  the  thermostat  housing,  a  valve  seat  (2)  formed 
on  an  inside  wall  of  the  thermostat  frame  facing 
an  inside  of  the  thermostat  housing,  a  rod  (8)  se-  5 
cured  to  the  frame,  a  guide  member  (9)  slidably 
mounted  around  said  rod,  a  primary  valve  plate 
(5)  disposed  in  the  thermostat  housing  and  se- 
cured  to  said  guide  member,  the  primary  valve 
plate  (5)  having  a  resilient  annular  seal  member  w 
(18)  provided  on  a  periphery  of  the  primary  valve 
plate  (5),  said  resilient  annular  seal  member  (18) 
having  an  outer  flange  portion  (19)  providing  a 
valve  face  against  the  coolant  in  said  first  pas- 
sage,  a  coil  spring  (7)  for  biasing  said  primary  15 
valve  plate  so  as  to  press  said  valve  face  against 
said  valve  seat  (2)  to  close  the  first  passage,  a 
heat  conductive  cylinder  (12)  secured  to  said 
guide  member,  a  secondary  valve  (17)  provided 
on  the  heat  conductive  cylinder  so  as  to  close  the  20 
second  passage,  characterized  in  that 

the  resilient  annular  seal  member  (18)  has 
an  annular  groove  (20a)  to  form  an  annular  resil- 
ient  lip  (21); 

an  outer  periphery  of  the  resilient  lip  is  ar-  25 
ranged  to  be  pressed  against  an  inside  wall  of  the 
frame  by  the  pressure  of  the  coolant  in  the  first 
passage  applied  to  the  lip  of  the  annular  groove, 
whereby  the  primary  valve  plate  acts  as  a  double 
closing  valve  device  with  the  valve  face  and  the  30 
lip. 

aufweist,  der  eine  Ventilflache  gegen  das  Kuhl- 
mittel  in  dem  ersten  Durchgang  darstellt,  eine 
Spiralfeder  (7),  urn  die  Hauptventilplatte  so  vor- 
zuspannen,  dali  die  Ventilflache  gegen  den  Ven- 
tilsitz  (2)  gedruckt  wird,  so  dali  der  erste  Durch- 
gang  geschlossen  wird,  einen  warmeleitfahigen 
Zylinder  (12),  der  an  dem  Fuhrungsteil  befestigt 
ist,  ein  Zusatzventil  (17),  das  so  an  dem  warme- 
leitfahigen  Zylinder  angebracht  ist,  dali  der  zwei- 
te  Durchgang  geschlossen  werden  kann,  da- 
durch  gekennzeichnet,  dali 
das  elastische  ringformige  Dichtteil  (18)  eine 
ringformige  Ausnehmung  (20a)  aufweist,  urn  eine 
ringformige  elastische  Lippe  (21)  zu  bilden; 
wobei  eine  auliere  Umfangsflache  der  elasti- 
schen  Lippe  so  angeordnet  ist,  dali  sie  gegen  die 
Innenwand  des  Rahmens  gedruckt  wird  indem 
der  Druck  des  Kuhlmittels  in  dem  ersten  Durch- 
gang  auf  die  Lippe  der  ringformigen  Ausnehmung 
wirkt,  wobei  die  Hauptventilplatte  mit  der  Ventil- 
flache  und  der  Lippe  als  doppeltschlieliende 
Ventilvorrichtung  wirkt. 

Revendications 

1.  Thermostat  a  boulettes  de  cire  destine  a  un  sys- 
teme  de  refroidissementde  moteur,  ledit  systeme 
de  refroidissement  comportant  une  chemise  a 
eau  (24)  et  un  radiateur  (30),  ledit  thermostat 
comportant  :  un  carter  (27)  de  thermostat 
comportant  un  premier  passage  formant  une  par- 
tie  d'un  passage  principal  et  un  second  passage 
formant  une  partie  d'un  passage  de  derivation, 
un  boTtier  (3,  4)  de  thermostat  agence  dans  le  car- 
ter  de  thermostat  et  fixe  sur  une  paroi  interieure 
du  carter  de  thermostat,  un  siege  (2)  de  soupape 
forme  sur  une  paroi  interieure  du  boTtier  de  ther- 
mostat  en  vis-a-vis  d'une  partie  interieure  du  car- 
ter  de  thermostat,  une  tige  (8)  f  ixee  au  boTtier,  un 
element  de  guidage  (9)  monte  de  maniere  coulis- 
sante  autour  de  ladite  tige,  une  plaque  (5)  for- 
mant  soupape  principale  disposee  dans  le  boTtier 
de  thermostat  et  f  ixee  sur  ledit  element  de  guida- 
ge,  la  plaque  (5)  formant  soupape  principale 
comportant  un  element  d'etancheite  (1  8)  annulai- 
re  elastique  agence  sur  une  peripherie  de  la  pla- 
que  (5)  formant  soupape  principale,  ledit  element 
d'etancheite  (18)  annulaire  elastique  ayant  une 
partie  (19)  formant  rebord  exterieur  constituant 
une  face  de  soupape  a  I'encontre  du  liquide  de  re- 
froidissement  situe  dans  ledit  premier  passage, 
un  ressort  helicoTdal  (7)  pour  rappeler  ladite  pla- 
que  formant  soupape  principale  de  maniere  a  re- 
pousser  ladite  face  de  soupape  contre  ledit  siege 
(2)  de  soupape  af  in  de  fermer  le  premier  passa- 
ge,  un  cylindre  (12)  thermiquement  conducteur 
fixe  sur  ledit  element  de  guidage,  une  soupape 

Patentanspriiche 
35 

1.  Wachspelletthermostatfurein  Maschinenkuhlsy- 
stem,  wobei  das  Kuhlsystem  einen  Wasserman- 
tel  (24)  und  einen  Kuhler(30)  aufweist,  wobei  das 
Thermostat  umfalit:  ein  Thermostatgehause 
(27),  das  einen  ersten  Durchgang  aufweist,  der  40 
einen  Teil  eines  Hauptdurchgangs  bildet,  und  ei- 
nen  zweiten  Durchgang,  der  einen  Teil  eines  By- 
passdurchgangs  darstellt,  einen  Thermostatrah- 
men  (3,4),  der  in  dem  Thermostatgehause  vorge- 
sehen  ist  und  an  einer  inneren  Wand  des  Ther-  45 
mostatgehauses  befestigt  ist,  einen  Ventilsitz  (2), 
der  an  der  Innenwand  des  Thermostatrahmens 
ausgebildet  ist,  dem  Inneren  des  Thermostatge- 
hauses  zugewandt  ,  ein  Stift  (8),  der  an  dem 
Rahmen  befestigt  ist,  ein  Fuhrungsteil  (9),  das  50 
verschiebbar  urn  den  Stift  befestigt  ist,  eine 
Hauptventilplatte  (5),  die  in  dem  Thermostatge- 
hause  angebracht  ist  und  an  dem  Fuhrungsteil 
befestigt  ist,  wobei  die  Hauptventilplatte  (5)  ein 
elastisches  ringformiges  Dichtteil  (18)  aufweist,  55 
das  aulien  an  der  Hauptventilplatte  (5)  ange- 
bracht  ist,  wobei  das  elastische  ringformige 
Dichtteil  (18)  einen  aulieren  Randbereich  (19) 
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auxiliaire  (17)  agencee  sur  le  cylindre  thermique- 
ment  conducteur  de  maniere  a  fermer  le  second 
passage,  caracterise  en  ce  que 

I'element  d'etancheite  (18)  annulaire  elas- 
tique  comporte  une  gorge  annulaire  (20a)  pour  5 
former  une  levre  (21)  annulaire  elastique, 

une  peripherie  exterieure  de  la  levre  elas- 
tique  est  agencee  de  maniere  a  etre  appuyee 
contre  une  paroi  interieure  du  boTtier  par  la  pres- 
sion  du  liquide  de  refroidissement  situe  dans  le  w 
premier  passage  appliquee  sur  la  levre  de  la  gor- 
ge  annulaire,  de  sorte  que  la  plaque  formant  sou- 
pape  principale  agit  en  tant  que  dispositif  de  sou- 
pape  a  fermeture  double  ayant  la  face  formant 
soupape  et  la  levre.  15 
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