
J  
E u r o p a , s c h e s P _   MM  II  M  M  MM  I  IN  I  M  M  M  M  I  M 
European  Patent  Office  i-  #>o  B 4  
_„.  ©  Publication  number:  0  5 2 3   2 9 1   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  07.06.95  ©  Int.  CI.6:  B60K  15/04,  F16J  15 /32  

©  Application  number:  91306405.1 

@  Date  of  filing:  15.07.91 

©  Sealing  device  for  fuel  supply  port  of  fuel  tank  use  in  vehicles. 

@  Date  of  publication  of  application: 
20.01.93  Bulletin  93/03 

©  Publication  of  the  grant  of  the  patent: 
07.06.95  Bulletin  95/23 

©  Designated  Contracting  States: 
DE  FR  GB 

©  References  cited: 
EP-A-  0  112  965 
DE-A-  3  336  863 
GB-A-  2  063  392 
US-A-  4  946  060 

PATENT  ABSTRACTS  OF  JAPAN  vol.  015,  no. 
073  (M-1  084)20  February  1991 

00 

o> 
CM 
00 
CM 
w  

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 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

©  Proprietor:  KEEPER  CO.  LTD 
9-8  Ginza-1-chome 
Chuo-ku 
Tokyo  (JP) 

@  Inventor:  Aoshima,  Kazuyuki 
3-3-B104  Jonan-5-chome 
Fujisawa-shi  (JP) 
Inventor:  Abe,  Hiroya 
3-5  Kusatsuhamamachi 
Nishi-ku, 
Hiroshima-shi  (JP) 

Representative:  Senior,  Alan  Murray  et  al 
J.A.  KEMP  &  CO., 
14  South  Square, 
Gray's  Inn 
London  WC1R  5LX  (GB) 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  523  291  B1 2 

Description 

The  present  invention  relates  to  a  sealing  de- 
vice  provided  at  the  fuel  supply  port  of  a  fuel  tank 
for  vehicles,  such  as  automobiles. 

To  prevent  leakage  of  fuel  vapor  during  refuel- 
ing,  a  sealing  device  such  as  that  shown  in  Fig.  5 
is  conventionally  used.  This  sealing  device  includes 
a  fuel  supply  port  guide  4  and  a  shutter  8.  The  fuel 
supply  port  guide  4  has  in  its  inner  peripheral 
surface  an  annular  groove  5,  and  a  nozzle  seal  1  is 
held  in  the  annular  groove  5.  When  a  fuel  supply 
nozzle  7  is  inserted  into  the  sealing  device,  the 
inner  periphery  of  the  nozzle  seal  1  is  brought  into 
contact  with  the  outer  peripheral  surface  of  the  fuel 
supply  nozzle,  thereby  preventing  leakage  of  fuel 
vapor  during  refueling. 

However,  since  the  fuel  supply  nozzle  7  has 
various  diameters  and  since  there  exists  tolerance 
on  the  inner  peripheral  surface  of  the  fuel  supply 
port  guide,  in  this  conventional  sealing  device,  the 
fuel  supply  nozzle  7  tends  to  be  inserted  in  an 
eccentric  fashion  relative  to  the  fuel  supply  port. 
This  makes  application  of  the  face  pressure  of  the 
nozzle  seal  1  to  the  fuel  supply  nozzle  7  non- 
uniform  in  its  circumferential  direction,  and  thus 
deteriorates  the  sealing  performance.  Furthermore, 
when  the  eccentricity  of  the  fuel  supply  nozzle  7  is 
great,  it  may  be  impossible  for  the  nozzle  seal  1  to 
follow  the  movement  of  the  fuel  supply  nozzle  7, 
generating  a  gap  between  the  nozzle  seal  1  and 
the  nozzle  7. 

An  object  of  the  present  invention  is  to  provide 
a  sealing  device  of  the  fuel  supply  port  of  a  fuel 
tank  for  use  in  vehicles  which  is  directed  to  over- 
coming  the  aforementioned  problems  of  conven- 
tional  techniques. 

EP-A-0  112  965  discloses  a  seal  for  the  control 
lever  of  a  helicopter  rotor  blade  comprising  a  seal- 
ing  ring  mounted  around  a  shaft  and  movable  radi- 
ally  in  a  U-shaped  groove  formed  in  the  inner  wall 
of  the  housing. 

GB-A-2  063  392  discloses  a  sealing  device  for 
a  flexible  dynamometric  bar  associated  with  a  hy- 
draulic  power  lift  of  an  agricultural  tractor.  The  seal 
comprises  a  collar  circumferentially  clamped 
against  a  bar  by  two  circular,  resilient  rings  and 
mounted  in  an  annular  groove  in  which  the  collar  is 
radially  movable,  being  connected  on  its  outer  side 
to  the  wall  of  the  groove  by  a  coaxial  bell-shaped 
element. 

To  achieve  this,  the  present  invention  provides 
a  fuel  supply  port  of  a  fuel  tank  for  use  in  a  vehicle, 
the  fuel  supply  port  having  a  sealing  device  com- 
prising: 

a  fuel  supply  port  guide  having  an  annular 
groove  in  a  peripheral  surface; 

a  nozzle  seal  made  of  a  rubber-like  elastic 

material  and  provided  in  the  annular  groove,  in 
such  a  manner  as  to  be  movable  in  a  radial  direc- 
tion,  an  inner  peripheral  portion  of  the  nozzle  seal 
being  able  to  contact  with  a  fuel  supply  nozzle; 

5  sealing  means  provided  on  an  outer  peripheral 
or  side  surface  of  the  nozzle  seal  to  seal  a  gap 
located  between  the  nozzle  seal  and  the  annular 
groove; 

and  a  reinforcing  ring  provided  on  an  outer 
io  peripheral  portion  of  the  nozzle  seal,  the  reinforcing 

ring  having,  in  cross-section,  axially  and  radially 
extending  portions,  the  radially  extending  portion 
being  located  adjacent  to  the  fuel  supply  port  guide 
on  a  side  of  the  annular  groove  adjacent  to  the 

75  tank,  the  reinforcing  ring  being  movable  together 
with  the  nozzle  seal  in  such  a  manner  that  they 
may  be  displaced  radially  relative  to  the  annular 
groove  of  the  fuel  supply  port  guide. 

In  the  present  invention,  even  when  the  fuel 
20  supply  nozzle  is  eccentrically  inserted  into  the  fuel 

supply  port,  the  face  pressure  of  the  nozzle  seal 
can  be  applied  to  the  fuel  supply  nozzle  uniformly 
in  its  circumferential  direction,  because  the  nozzle 
seal  freely  moves  in  the  radial  direction  in  the 

25  annular  groove  and  thereby  follows  the  movement 
of  the  fuel  supply  nozzle. 

Furthermore,  the  reinforcing  ring  restricts  swell- 
ing  of  the  sealing  member  due  to  the  fuel,  and  the 
radial  portion  of  the  reinforcing  ring  guides  the 

30  movement  of  the  nozzle  seal  in  the  radial  direction 
and  thereby  makes  it  smoothly  follow  the  move- 
ment  of  the  fuel  supply  nozzle. 

In  order  that  the  invention  may  be  better  under- 
stood,  the  following  description  is  given,  merely  by 

35  way  of  example,  with  reference  to  the  accompany- 
ing  drawings,  in  which:- 

Figure  1  is  a  cross-sectional  view  of  a  first 
embodiment  of  a  fuel  supply  port  sealing  device 
according  to  the  present  invention; 

40  Figure  2  is  an  enlarged  view  of  a  nozzle  seal 
portion  of  Figure  1  ; 
Figure  3  is  a  cross-sectional  view  showing  a 
state  in  which  a  fuel  supply  nozzle  is  eccentri- 
cally  inserted  into  the  embodiment  of  Figure  1  ; 

45  Figure  4  is  an  enlarged  view  of  the  essential 
parts  of  a  second  embodiment  of  the  fuel  supply 
port  sealing  device  according  to  the  present 
invention;  and 
Fig.  5  is  a  cross-sectional  view  of  a  conventional 

50  fuel  supply  port  sealing  device. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

55  An  embodiment  of  the  present  invention  will  be 
described  with  reference  to  Figs.  1  to  3. 

A  sealing  device  for  the  fuel  supply  port  of  a 
fuel  tank  for  use  in  vehicles  includes  a  fuel  supply 
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port  guide  4  made  of  a  metal  or  a  synthetic  resin, 
the  fuel  supply  port  guide  4  consisting  of  two 
members  4a  and  4b  each  having  a  through-hole  at 
a  center  thereof  to  guide  a  fuel  supply  nozzle  7  to 
the  fuel  supply  port  of  a  fuel  tank  for  vehicles,  a 
nozzle  seal  1  mounted  in  an  annular  groove  5 
formed  in  the  inner  peripheral  surface  of  the  fuel 
supply  port  guide  halfway  in  the  fuel  supply  port,  a 
packing  9  provided  at  the  end  face  of  the  fuel 
supply  port  guide  4,  and  a  shutter  8.  The  fuel 
shutter  8  has  a  shutter  mounting  portion  11  which 
is  pivotally  mounted  by  a  pin  12  on  a  bracket  10 
provided  on  the  side  of  the  fuel  supply  port  guide  4 
which  is  close  to  the  fuel  tank.  A  spring  13  wound 
around  the  pin  12  presses  the  shutter  8  against  the 
packing  9. 

The  nozzle  seal  1  is  made  of  a  rubber-like 
elastic  material  exhibiting  excellent  oil  resistance 
and  low-temperature  resistance  and  not  easily 
swelling,  such  as  fluoro  silicone  rubber.  To  main- 
tain  the  sealing  property,  the  nozzle  seal  1  has  an 
inner  peripheral  portion  1a  which  can  make  contact 
with  the  outer  peripheral  surface  of  the  fuel  supply 
nozzle  7  with  an  interference  therebetween.  The 
fuel  supply  nozzle  inserting  side  of  the  nozzle  seal 
1  is  tapered  such  that  it  enlarges  toward  the  out- 
side  in  order  to  facilitate  insertion  of  the  fuel  supple 
nozzle  7. 

To  restrict  swelling  of  the  nozzle  seal  1  and  to 
maintain  the  circularity  of  the  nozzle  seal  1  by 
moving  the  entirety  of  the  nozzle  seal  1  when  the 
fuel  supply  nozzle  7  is  eccentrically  inserted  into 
the  fuel  supply  port  and  thereby  prevent  reduction 
in  the  sealing  property,  a  reinforcing  ring  2  is 
provided  at  an  outer  peripheral  portion  1b  of  the 
nozzle  seal  1.  The  reinforcing  ring  2  consists  of 
axial  and  radial  portions  and  has  a  substantially  L- 
shaped  cross-section.  The  reinforcing  ring  2  is 
made  of  a  metal  or  a  synthetic  resin.  The  radial 
portion  of  the  reinforcing  ring  2  is  located  adjacent 
to  the  fuel  supply  port  guide  4  on  the  fuel  tank  side 
of  the  annular  groove  5.  The  reinforcing  ring  2  is 
brought  into  contact  with  that  fuel  supply  port  guide 
4  at  least  when  the  fuel  supply  nozzle  7  is  inserted 
and  thereby  guides  the  movement  of  the  nozzle 
seal  1  in  the  radial  direction.  Therefore,  there 
should  be  no  composition  of  the  nozzle  seal  1  at 
least  on  the  side  of  the  surface  of  the  reinforcing 
ring  2  which  makes  contact  with  the  fuel  supply 
port  guide  4  on  the  fuel  tank  side  of  the  annular 
groove  5. 

As  shown  in  Figs.  1  to  3,  a  bellows  3  is 
provided  on  the  outer  peripheral  surface  of  the 
nozzle  seal  1  .  The  bellows  3  serves  as  the  sealing 
means  which  prevents  leakage  of  the  fuel  vapor 
without  interfering  the  movement  of  the  nozzle  seal 
1  in  the  radial  direction.  The  outer  peripheral  por- 
tion  of  the  bellows  3  is  held  between  the  two 

members  4a  and  4b  which  constitute  the  fuel  sup- 
ply  port  guide  4.  Alternatively,  the  sealing  means 
may  have  at  least  one  annular  protrusion  6  pro- 
vided  on  the  outer  side  surface  of  the  nozzle  seal  1 

5  in  such  a  manner  that  it  can  contact  with  the  fuel 
supply  port  guide  4  on  the  outer  side  of  the  annular 
groove  with  the  interference  therebetween,  as 
shown  in  Fig.  4. 

The  nozzle  seal  1  is  provided  such  that  a  gap 
io  is  formed  between  the  outer  side  surface  of  the 

nozzle  seal  1  and  the  fuel  supply  port  guide  4  on 
the  outer  side  of  the  annular  groove  so  as  to 
absorb  deformation  of  the  nozzle  seal  1  which 
would  occur  when  the  nozzle  seal  1  swells  due  to 

is  the  fuel  or  when  the  fuel  supply  nozzle  is  inserted 
into  or  drawn  from  the  fuel  tank.  Also,  the  inner 
diameter  of  the  radial  portion  of  the  reinforcing  ring 
2  is  made  substantially  the  same  as  that  of  the  fuel 
supply  port  guide  4,  and  an  escape  portion  1c  is 

20  provided  near  the  inner  surface  of  the  radial  portion 
of  the  reinforcing  ring  2  so  as  to  absorb  deforma- 
tion  of  the  nozzle  seal  1  which  would  occur  during 
the  insertion  of  the  fuel  supply  nozzle. 

Having  described  the  invention  as  related  to 
25  the  embodiments  shown  in  the  accompanying 

drawings,  it  is  our  intention  that  the  present  inven- 
tion  be  not  limited  by  any  of  the  details  of  descrip- 
tion,  but  various  changes  and  modifications  may  be 
made  in  the  invention  without  departing  from  the 

30  scope  thereof. 
As  will  be  understood  from  the  foregoing  de- 

scription,  in  the  fuel  supply  port  sealing  device 
according  to  the  present  invention,  the  nozzle  seal 
follows  eccentric  insertion  of  the  fuel  supply  nozzle 

35  to  maintain  the  sealing  property  of  the  sealing 
device.  It  is  therefore  possible  to  prevent  leakage 
of  the  fuel  vapor  during  the  refueling. 

Claims 
40 

1.  A  fuel  supply  port  of  a  fuel  tank  for  use  in  a 
vehicle,  the  fuel  supply  port  having  a  sealing 
device  comprising: 

a  fuel  supply  port  guide  (4)  having  an 
45  annular  groove  (5)  in  a  peripheral  surface; 

a  nozzle  seal  (1)  made  of  a  rubber-like 
elastic  material  and  provided  in  said  annular 
groove  (5),  in  such  a  manner  as  to  be  movable 
in  a  radial  direction,  an  inner  peripheral  portion 

50  of  said  nozzle  seal  (1)  being  able  to  contact 
with  a  fuel  supply  nozzle  (7); 

sealing  means  (3)  provided  on  an  outer 
peripheral  or  side  surface  of  said  nozzle  seal 
(1)  to  seal  a  gap  located  between  said  nozzle 

55  seal  and  said  annular  groove  (5); 
and  a  reinforcing  ring  (2)  provided  on  an 

outer  peripheral  portion  (1  b)  of  said  nozzle  seal 
(1),  said  reinforcing  ring  having,  in  cross-sec- 

3 
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tion,  axially  and  radially  extending  portions, 
said  radially  extending  portion  being  located 
adjacent  to  said  fuel  supply  port  guide  (4)  on  a 
side  of  said  annular  groove  in  use  adjacent  to 
the  tank,  said  reinforcing  ring  being  movable 
together  with  said  nozzle  seal  in  such  a  man- 
ner  that  they  may  be  displaced  radially  relative 
to  said  annular  groove  (5)  of  said  fuel  supply 
port  guide  (4). 

2.  A  fuel  supply  port  according  to  claim  1, 
wherein  the  reinforcing  member  has  a  substan- 
tially  L-shaped  cross-section. 

Patentanspruche 

1.  Brennstoff-Fullstutzen  eines  Brennstofftanks 
zur  Verwendung  in  einem  Fahrzeug,  wobei  der 
Brennstoff-Fullstutzen  eine  Dichtungsvorrich- 
tung  aufweist,  mit: 

einer  Brennstoff-Fullstutzenfuhrung  (4)  mit 
einer  Ringnut  (5)  in  einer  Umfangsflache; 

einer  Mundstuckdichtung  (1),  die  aus  gum- 
miartigem,  elastischem  Material  hergestellt  ist 
und  in  der  genannten  Ringnut  (5)  auf  eine 
solche  Weise  vorgesehen  ist,  dal3  sie  in  radia- 
ler  Richtung  beweglich  ist,  wobei  ein  innerer 
Umfangsabschnitt  der  genannten  Mundstuck- 
dichtung  (1)  imstande  ist,  in  Beruhrung  mit 
einem  Brennstoff-Zufuhrmundstuck  (7)  zu  tre- 
ten; 

Dichtungsmitteln  (3),  die  an  einer  auBeren 
Umfangsflache  oder  Seitenflache  der  genann- 
ten  Mundstuckdichtung  (1)  vorgesehen  sind, 
urn  einen  Spalt  abzudichten,  der  zwischen  der 
genannten  Mundstuckdichtung  und  der  ge- 
nannten  Ringnut  (5)  angeordnet  ist; 

und  einem  Verstarkungsring  (2),  der  an 
einem  auBeren  Umfangsahschnitt  (1b)  der  ge- 
nannten  Mundstuckdichtung  (1)  vorgesehen  ist, 
wobei  der  genannte  Verstarkungsring  im  Quer- 
schnitt  sich  axial  und  radial  erstreckende  Ab- 
schnitte  aufweist,  wobei  der  sich  radial  erstrek- 
kende  Abschnitt  nahe  der  Brennstoff-Fullstut- 
zenfuhrung  (4)  auf  der  Seite  der  Ringnut  ange- 
ordnet  ist,  die  im  Gebrauch  nahe  dem  Tank 
liegt,  und  wobei  der  genannte  Verstarkungsring 
zusammen  mit  der  genannten  Mundstuckdich- 
tung  auf  eine  solche  Weise  beweglich  ist,  dal3 
sie  radial  relativ  zur  genannten  Ringnut  (5)  der 
genannten  Brennstoff-Fullstutzenfuhrung  (4) 
versetzt  werden  konnen. 

Revendicatlons 

1.  Orifice  d'alimentation  de  carburant  d'un  reser- 
voir  de  carburant  destine  a  etre  utilise  dans  un 

5  vehicule,  I'orifice  d'alimentation  de  carburant 
comportant  un  dispositif  d'etancheite  compre- 
nant  : 

un  guide  (4)  d'orifice  d'alimentation  de  car- 
burant  comportant  une  gorge  annulaire  (5) 

io  dans  une  surface  peripherique; 
un  joint  d'etancheite  (1)  d'ajutage  forme 

d'une  materiau  elastique  analogue  a  du  caout- 
chouc  et  dispose  dans  ladite  gorge  annulaire 
(5),  de  maniere  telle  qu'il  peut  etre  deplace 

is  dans  une  direction  radiale,  une  partie  periphe- 
rique  dudit  joint  d'etancheite  (1)  d'ajutage  pou- 
vant  venir  en  contact  avec  un  ajutage  (7)  d'ali- 
mentation  de-carburant; 

un  moyen  d'etancheite  (3)  dispose  sur  une 
20  surface  peripherique  ou  laterale  dudit  joint 

d'etancheite  (1)  d'ajutage  pour  fermer  de  fagon 
etanche  un  interstice  situe  entre  ledit  joint 
d'etancheite  d'ajutage  et  ladite  gorge  annulaire 
(5); 

25  et  une  bague  de  renforcement  (2)  dispo- 
see  sur  une  partie  peripherique  exterieure  (1b) 
dudit  joint  d'etancheite  (1),  ladite  bague  de 
renforcement  comportant,  vue  en  coupe  trans- 
versale,  des  parties  s'etendant  axialement  et 

30  radialement,  ladite  partie  s'etendant  radiale- 
ment  etant  disposee  de  fagon  adjacente  audit 
guide  (4)  d'orifice  d'alimentation  de  carburant 
sur  un  cote  de  ladite  gorge  annulaire  qui, 
pendant  I'utilisation,  est  adjacent  au  reservoir, 

35  ladite  bague  de  renforcement  pouvant  etre  de- 
placee  conjointement  avec  ledit  joint  d'etan- 
cheite  d'ajutage  de  maniere  telle  que  cette 
bague  et  ce  joint  peuvent  etre  deplaces  radia- 
lement  par  rapport  a  ladite  gorge  annulaire  (5) 

40  dudit  guide  (4)  d'orifice  d'alimentation  de  car- 
burant. 

2.  Orifice  d'alimentation  de  carburant  selon  la  re- 
vendication  1  dans  lequel  I'element  de  renfor- 

45  cement  a  une  section  droite  sensiblement  en 
forme  de  L. 

50 

2.  Brennstoff-Fullstutzen  nach  Anspruch  1,  worin 
das  Verstarkungsteil  einen  im  wesentlichen  L-  55 
formigen  Querschnitt  aufweist. 
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