
(19) J  

(12) 

(43)  Date  of  publication: 
10.02.1999  Bulletin  1999/06 

(21)  Application  number:  98202603.1 

(22)  Date  of  filing:  01.08.1998 

Europaisches  Patentamt  | | |   | |   1  1|  | |   | |   | |   | |   | |   |||  ||  | |   | | |   | |  
European  Patent  Office 

Office  europeen  des  brevets  (11)  E P   0  8 9 6   1 3 1   A 1  

EUROPEAN  PATENT  A P P L I C A T I O N  

ation:  (51)  |nt.  CI.6:  F01L  3 /20  

(84)  Designated  Contracting  States:  (72)  Inventor:  Morone,  Alfio 
AT  BE  CH  CY  DE  DK  ES  Fl  FR  GB  GR  IE  IT  LI  LU  Milano  (IT) 
MCNLPTSE 
Designated  Extension  States:  (74)  Representative: 
AL  LT  LV  MK  RO  SI  Raimondi,  Alfredo,  Dott.  Ing.  Prof,  et  al 

Dott.  Ing.  Prof.  RAIMONDI  ALFREDO  S.r.l. 
(30)  Priority:  08.08.1997  IT  MI970606  U  Piazzale  Cadorna  1  5 

20123  Milano  (IT) 
(71)  Applicant:  ADLER  S.p.A. 

Rovereto  (Trento)  (IT) 

(54)  Single-body  reed  valve  for  internal  combustion  engine,  integrally  joined  with  the  intake  pipe 

(57)  Non-return  valve  with  resilient  reeds  or  tongues 
for  the  feeding  of  internal-combustion  engines,  compris- 
ing  in  a  single  body  a  flange  (2)  for  mounting  on  the 
engine,  a  connection  duct  (3)  which  can  be  connected 
to  the  device  feeding  the  fresh  mixture  to  the  engine, 
means  (10)  for  the  pressure  outlet  downstream  of  the 
valve,  means  (11)  for  supplying  the  lubricant  to  the 
engine,  a  seat  (12)  for  housing  the  means  supplying  idle 
air  to  the  engine  and  a  seat  (1  7)  for  housing  a  fuel  injec- 
tor. 

> £ = 7 . /  

CO 

CO 
<7> 
CO 
o  
Q_ 
LU 

Printed  by  Xerox  (UK)  Business  Services 
2.16.7/3.6 



1 EP  0  896  131  A1 2 

Description 

[0001]  The  present  invention  relates  to  a  non-return 
valve  with  resilient  reeds  or  tongues  for  the  feeding  of 
internal-combustion  engines,  which  is  formed  as  a  sin- 
gle  body  with  a  flange  for  mounting  on  the  engine,  with 
a  connection  duct  which  can  be  connected  to  the  device 
feeding  the  fresh  mixture  to  the  engine,  and  with  means 
for  the  pressure  outlet  downstream  of  the  valve  and  for 
supplying  lubricant  to  the  engine. 
[0002]  It  is  known  in  the  art  that  automatic  non-return 
valves  used  for  the  feeding  of  internal-combustion 
engines  are  positioned  between  the  equipment  for  feed- 
ing  the  engine  and  the  part  of  the  latter  designed  for 
intake  of  the  charge  itself.  This  equipment  consists  of 
the  cylinder  head,  in  the  case  of  a  four-stroke  cycle,  and 
the  cylinder  or  the  pump  housing,  in  the  case  of  engines 
with  a  two-stroke  cycle. 
[0003]  These  automatic  non-return  valves  are  able  to 
increase  the  performance  of  the  engines  since  they  pre- 
vent  the  losses  of  fresh  charge  from  the  engine  due  to 
the  unfavourable  conditions  of  the  pressure  waves  exist- 
ing  in  the  intake  duct. 
[0004]  It  is  known  that  the  technical  evolution  of 
engines,  associated  with  the  demand  for  increasingly 
better  performance,  with  the  need  for  a  reduction  in 
atmospheric  pollution  and  with  the  need  to  include  new 
engine  components,  has  resulted  in  an  increase  in  the 
number  of  separate  parts,  such  as,  for  example,  pres- 
sure  outlets  for  operation  of  the  fuel  shut-off  valve,  seats 
for  fuel  injectors,  seats  for  lubricant  injectors,  seats  for 
supplying  the  idle  air,  pressure  outlets  for  the  petrol  dia- 
phragm  pumps,  means  for  guiding  the  flow  of  the  fresh 
charge  through  the  reed  valve  and  the  like,  which  are 
contained  in  the  engine  feed  devices. 
[0005]  These  component  parts  must  therefore  be 
mounted  separately  with  obvious  loss  of  time  and 
increase  in  costs. 
[0006]  The  technical  problem  which  is  posed,  there- 
fore,  is  that  of  providing  an  automatic  non-return  valve 
which  may  be  mounted  between  the  devices  feeding  the 
mixture  to  the  engine  and  the  engine  itself,  which  con- 
sists  of  a  small  number  of  parts  and  is  provided  initially 
with  all  the  components  mounted  individually  in  the  feed 
system,  and  which  can  be  inserted  in  the  engine  as  a 
single  body  by  means  of  a  few  rapid  assembly  opera- 
tions. 
[0007]  These  technical  problems  are  solved  according 
to  the  present  invention  by  a  non-return  valve  with  resil- 
ient  reeds  or  tongues  for  the  feeding  of  internal-combus- 
tion  engines,  characterized  in  that  it  comprises,  in  a 
single  body,  a  flange  for  mounting  on  the  engine,  a  con- 
nection  element  which  can  be  connected  to  the  device 
feeding  the  fresh  mixture  to  the  engine,  means  for  the 
pressure  outlet  downstream  of  the  valve,  means  for  sup- 
plying  the  lubricant  to  the  engine,  a  seat  for  housing  the 
means  supplying  the  idle  air  to  the  engine  and  a  seat  for 
housing  a  fuel  injector. 

[0008]  Further  details  may  be  obtained  from  the  fol- 
lowing  description  of  a  non-limiting  example  of  embodi- 
ment  of  the  invention,  provided  with  reference  to  the 
accompanying  drawings,  in  which: 

5 
Figure  1  shows  a  partially  sectioned  side  view,  per- 
pendicular  to  the  axial  plane,  of  the  non-return  reed 
valve  according  to  the  invention; 
Figure  2  shows  a  front  view  of  the  non-return  reed 

10  valve,  partially  sectioned  along  the  plane  1  1-  1  1  of  Fig. 
1; 
Figure  3  shows  a  side  view  of  a  variation  of  embod- 
iment  of  the  valve  with  a  seat  for  a  fuel  injector; 
Figure  4  shows  a  variation  of  the  flange  and  the 

15  sealing  element  of  the  sleeve  for  connecting  the 
valve  to  the  engine; 
Figure  5  shows  a  partial  cross-sectional  view  of  a 
first  variation  of  embodiment  of  the  valve  according 
to  the  invention;  and 

20  Figure  6  shows  a  partial  cross-sectional  view  of  a 
second  variation  of  embodiment  of  the  valve 
according  to  the  invention. 

[0009]  As  shown  in  Figures  1  and  2,  a  non-return  reed 
25  valve,  according  to  the  invention,  for  internal-combus- 

tion  engines,  comprises  a  valve  body  1  which  is  made 
preferably  of  metallic  material  or  a  plastic  composite 
and  can  be  connected  to  the  internal-combustion 
engine  (not  shown)  by  means  of  the  flange  2  which  is 

30  integrally  joined  to  the  valve  body  itself. 
[001  0]  A  sealing  element  9  which  may  have  the  shape 
shown  in  the  drawings  or  have  a  flat  shape  is  arranged 
around  the  flange  2. 
[0011]  The  valve  body  1  comprises,  moreover,  a 

35  series  of  apertures  4  (Fig.  2)  which  can  be  closed  by 
means  of  resilient  reeds  or  tongues  5  which  are  fixed  to 
the  valve  body  1  by  means  of  screws  6,  opening  of 
which  is  limited  by  by  an  abutment  element  7;  sealing 
gaskets  8  for  the  resilient  reeds  or  tongues  5  are  also 

40  provided  in  the  region  of  said  apertures. 
[001  2]  The  valve  body  1  is  provided  with  a  connection 
element  3  which  can  be  connected  to  the  device  (not 
shown)  for  feeding  the  internal-combustion  engine,  by 
means  of  a  sleeve  17. 

45  [0013]  Said  element  3  has  internal  zones  18  and  19 
forming  connection  zones  for  the  flow  of  the  fresh  mix- 
ture  through  the  valve. 
[001  4]  The  elastomer  used  for  the  manufacture  of  the 
connection  element  3  is  used  for  providing  the  uniform 

so  jointing  of  the  sections  for  the  flow  of  fresh  mixture 
through  the  whole  valve  and  in  particular  the  jointing  in 
the  internal  zones  18  and  19  of  the  valve  body  1  . 
[001  5]  The  said  connection  element  3  contains  a  rub- 
ber-mounting  pipe  10  for  the  pressure  outlet  down- 

55  stream  of  the  reed  valve  for  operating,  for  example,  a 
diaphragm  pump  for  the  fuel  or  for  operating  the  fuel 
shut-off  valve,  and  a  rubber-mounting  pipe  1  1  for  inject- 
ing  the  lubricating  oil  into  the  engine. 
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[001  6]  The  rubber-mounting  pipes  1  0  and  1  1  are  gen- 
erally  made  of  metal  and  the  seat  1  3  for  the  fuel  injector 
may  be  made  of  metal  or  a  plastic  composite. 
[0017]  The  connection  element  3  may  also  have, 
formed  in  it,  a  seat  1  2  for  mounting  a  device  supplying  s 
the  air  for  adjustment  of  the  engine  idle  speed. 
[0018]  Fig.  3  shows  an  alternative  embodiment  of  the 
valve  according  to  the  invention,  which  has  a  seat  13a 
for  mounting  a  support  piece  13  inside  which  a  fuel 
injector  14  is  inserted.  to 
[001  9]  Figure  4  shows  a  variation  of  the  element  for 
fixing  the  connection  part  3  onto  the  engine  feed  device: 
said  fixing  element  is  formed  as  a  flange  15,  on  which 
flange  15  the  sealing  elements  16  are  formed. 
[0020]  The  elastomer  used  for  manufacture  of  the  15 
connection  element  3  may  be  used  also  for  manufacture 
of  the  sealing  element  16  on  the  flange  15;  alternatively, 
and  in  order  to  obtain  a  reduction  in  costs,  it  is  neverthe- 
less  possible  to  manufacture  the  sealing  element  16 
alone  using  an  elastomer  with  superior  characteristics  20 
compared  to  those  of  the  elastomer  used  for  the  con- 
nection  element  3. 
[0021  ]  Figs.  5  and  6  show  two  variations  of  embodi- 
ment  of  the  valve  according  to  the  invention  which 
envisage  a  flow  guiding  insert  20  which  has  a  suitable  25 
shape  and  is  designed  to  optimize  the  flow  of  fresh 
charge  through  the  valve  body. 
[0022]  In  the  two  embodiments  shown,  the  flow  guid- 
ing  element  20  is  respectively  formed  with  its  larger 
dimension  positioned  parallel  to  the  plane  of  symmetry  30 
of  the  cusp  of  the  valve  (Fig.  5)  or  with  its  larger  dimen- 
sion  positioned  perpendicularly  with  respect  to  the  said 
plane  of  symmetry  (Fig.  6). 
[0023]  It  is  envisaged,  however,  that  said  flow  guiding 
element  may  be  oriented  in  different  angular  positions  35 
with  respect  to  said  plane  of  symmetry. 
[0024]  It  is  therefore  obvious  how,  as  a  result  of  the 
single-body  valve  according  to  invention,  it  is  possible  to 
manufacture  the  valve  itself  and  the  engine  intake  duct 
as  one  piece  which  can  be  easily  installed,  and  how  this  40 
single  piece  is  designed  to  house  all  the  elements  nec- 
essary  for  operation  of  the  engine,  integrated  in  the 
valve  body,  thereby  avoiding  the  separate  assembly 
operations  necessary  for  the  corresponding  parts 
known  in  the  art.  45 
[0025]  In  addition  to  this,  owing  to  the  use  of  elas- 
tomer  materials,  the  section  of  the  intake  duct  connect- 
ing  the  valve  and  engine  may  be  manufactured  in  a 
precise  manner,  at  a  low  cost  and  with  the  desired 
shape.  so 

Claims 

1  .  Non-return  valve  with  resilient  reeds  or  tongues  for 
the  feeding  of  internal-combustion  engines,  charac-  ss 
terized  in  that  it  comprises  in  a  single  body  a  flange 
(2)  for  mounting  on  the  engine,  a  connection  duct 
(3)  which  can  be  connected  to  the  device  feeding 

31  A1  4 

the  fresh  mixture  to  the  engine,  means  (10)  for  the 
pressure  outlet  downstream  of  the  valve,  means 
(1  1)  for  supplying  the  lubricant  to  the  engine,  a  seat 
(12)  for  housing  the  means  supplying  idle  air  to  the 
engine  and  a  seat  (17)  for  housing  a  fuel  injector. 

2.  Valve  according  to  Claim  1,  characterized  in  that 
said  flange  (2)  is  associated  with  sealing  means  (9) 
coaxial  therewith. 

3.  Valve  according  to  Claim  1,  characterized  in  that 
the  free  end  of  said  connection  element  is  provided 
with  a  sleeve  (17)  for  connection  to  the  devices 
feeding  the  fresh  mixture. 

4.  Valve  according  to  Claim  1,  characterized  in  that 
said  the  free  end  of  said  connection  element  is  pro- 
vided  with  a  flange  (1  5)  on  which  the  sealing  means 
(16)  for  the  connection  are  provided. 

5.  Valve  according  to  Claim  1,  characterized  in  that 
said  connection  element  (3)  has  internal  joined  sur- 
faces  (18,19)  made  of  elastomer  material. 

6.  Valve  according  to  Claim  1,  characterized  in  that 
said  means  (10)  for  the  pressure  outlet  downstream 
of  the  valve  consist  of  a  rubber-mounting  pipe. 

7.  Valve  according  to  Claim  1,  characterized  in  that 
said  means  (11)  for  supplying  the  lubricant  to  the 
engine  consist  of  a  rubber-mounting  pipe. 

8.  Valve  according  to  Claim  1,  characterized  in  that 
said  connection  element  is  extended  so  as  to  form 
the  sealing  gaskets  on  the  flanges  (2,16)  of  the 
valve  body. 

9.  Valve  according  to  Claim  1  ,  characterized  in  that  it 
comprises  a  flow  guiding  insert  (20)  for  the  fresh 
charge  to  be  fed  to  the  engine. 
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