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©  Shim  for  a  tappet  in  an  internal  combustion  engine. 
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©  A  shim  (11)  for  a  tappet  is  used  in  a  valve 
operating  mechanism  in  an  internal  combustion  en- 
gine.  On  the  surface  of  the  shim  (11)  which  a  cam 
slidably  contacts,  there  are  provided  a  number  of 
bores  (13)  in  which  lubricating  oil  is  put.  When  oil 
membrane  disappears  on  the  surface  (12)  by  slida- 
ble  contact  with  the  cam,  oil  overflows  from  the 
bores  (13)  onto  the  surface  (12).  By  increasing  oil- 
keeping  capability  on  the  surface  (12)  of  the  shim 
(11),  frictional  resistance  is  reduced,  thereby  pre- 
venting  wear  in  the  shim  (11)  and  the  cam. 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  shim  be- 
tween  a  tappet  and  a  cam  in  a  valve  operating 
mechanism  for  an  internal  combustion  engine,  and 
in  particular,  a  shim  which  increases  oil-keeping 
capability  on  the  surface  which  the  cam  slidably 
contacts,  thereby  decreasing  wear. 

Figure  3  illustrates  a  conventional  direct-acting 
type  valve-operating  mechanism  used  in  a  DOHC 
engine.  A  tappet  body  1  which  comprises  a  cyl- 
inder  closed  at  the  upper  end  is  slidably  inserted  in 
a  bore  2a  of  a  cylinder  head  2.  In  a  circular  recess 
3  on  the  upper  surface  of  an  upper  wall  1a  of  the 
tappet  body  1  ,  a  shim  4  for  adjusting  a  valve  space 
is  detachably  engaged.  A  cam  5  which  has  a  nose 
5a  contacts  the  upper  surface  of  the  shim  4,  the 
cam  5  having  a  center  on  extension  of  the  axis  of 
the  tappet  body  1.  A  wear  resistant  tip  6  is  in  a 
press  fit  with  the  upper  wall  1a  of  the  tappet  body 
1  .  A  shaft  of  the  engine  valve  7  is  provided  in  the 
tappet  body  1,  and  the  end  of  the  shaft  contacts 
the  lower  surface  of  the  tip  6. 

A  spring  retainer  9  is  engaged  with  the  upper 
end  of  an  engine  valve  7  via  a  pair  of  cotters  8 
which  surrounds  the  outer  circumferential  surface 
of  the  valve  7,  and  a  valve  spring  10  is  provided 
between  the  spring  retainer  9  and  a  base  (not 
shown)  of  the  cylinder  head  2.  The  engine  valve  7 
is  usually  energized  upwards  by  the  valve  spring 
10,  and  closes  a  port  (not  shown)  of  the  cylinder 
head  2. 

The  shim  4  is  engaged  with  the  cam  5  which 
rotates  with  rotation  of  an  engine,  and  is  periodi- 
cally  subjected  to  high  load,  so  that  it  is  suscept- 
ible  to  be  worn. 

The  shim  4  is  worn  to  increase  valve  space, 
thereby  generating  large  mechanical  noise,  or  to 
decrease  lifting  range  of  the  engine  valve  7,  there- 
by  decreasing  an  opening  area  of  the  port  to  in- 
volve  output  power  reduction.  To  overcome  the 
disadvantages,  the  shim  must  be  made  of  high- 
strength  wear-resistant  material,  and  it  is  necessary 
to  decrease  wear  by  increasing  oil-keeping  capabil- 
ity  of  the  surface  which  contacts  the  cam  5.  How- 
ever,  a  conventional  shim  has  a  smooth  flat  upper 
surface,  thereby  decreasing  oil-keeping  capability. 
Thus,  supplied  lubricating  oil  is  lost  from  the  sur- 
face  of  the  shim  for  relatively  short  time,  thereby 
increasing  frictional  resistance  and  causing  wear  in 
the  shim  and  the  cam. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  features  and  the  advantages  will  become 
clear  based  on  the  following  description  with  re- 
spect  to  the  drawings  wherein: 

Fig.  1  is  a  perspective  view  of  one  embodiment 
of  a  shim  according  to  the  present  invention; 
Fig.  2  is  a  sectional  view  of  part  of  Fig.  1  ;  and 
Fig.  3  is  a  sectional  view  of  a  known  valve- 

5  operating  mechanism  in  an  internal  combustion 
engine. 

SUMMARY  OF  THE  INVENTION 

io  To  overcome  the  disadvantages,  it  is  an  object 
of  the  present  invention  to  provide  a  shim  for  a 
tappet  in  an  internal  combustion  engine  wherein 
wear  is  decreased  by  increasing  oil-keeping  capa- 
bility  of  the  surface  of  the  shim  which  contacts  the 

75  cam. 
According  to  the  present  invention,  there  is 

provided  a  shim  which  is  provided  on  the  upper 
wall  of  a  tappet  in  a  valve  operating  mechanism  of 
an  internal  combustion  engine,  the  shim  contacting 

20  a  cam  which  rotates  with  an  engine,  wherein  there 
are  provided  a  number  of  bores  on  the  surface 
which  the  cam  slidably  contacts. 

An  opening  area  of  the  bore  may  be  0.1  to 
50000u.m2.  A  number  of  bores  may  be  arranged  at 

25  substantially  uniform  density  on  the  surface  of  the 
shim  which  the  cam  slidably  contacts.  There  are 
provided  a  number  of  bores  on  the  surface  of  the 
shim  which  the  cam  slidably  contacts,  so  that  sup- 
plied  lubricating  oil  is  kept  in  the  bores,  thereby 

30  decreasing  frictional  resistance  of  the  shim  and  the 
cam  to  prevent  wear  in  the  shim  and  the  cam. 
Thus,  the  engine  valve  is  exactly  operated. 

DETAILED  DESCRIPTION  OF  PREFERRED  EM- 
35  BODIMENTS 

A  shim  11  is  formed  as  a  disc  of  material 
having  high  strength  and  high  wear  resistance  as 
well  as  a  conventional  shim  for  a  valve-operating 

40  mechanism.  There  are  formed  a  number  of  minute 
bores  13  on  the  upper  surface  of  the  shim  11 
which  a  cam  5  slidably  contacts.  The  bore  13  may 
be  various  forms  other  than  a  circle.  The  area  of  an 
upper  opening  of  the  bore  13  may  be  0.1  to 

45  50000umD2,  preferably  0.1  to  1250um2.  If  the  area 
is  less  than  0.1  urn2,  suitable  oil  maintenance  could 
not  be  achieved,  while  if  it  is  more  than  50000u.m2, 
strength  would  be  vigorously  decreased.  The  bores 
13  are  provided  on  the  whole  area  which  the  cam  5 

50  contacts  except  the  circumferential  portion  of  the 
shim  11,  at  substantially  uniform  density  that  is 
area  density  of  85  to  99.5%. 

When  there  are  provided  a  number  of  bores  13 
on  the  upper  surface  12  of  the  shim  11,  libricating 

55  oil  is  kept  in  the  bores  13,  and  a  certain  amount  of 
lubricating  oil  is  stored  in  the  bores  13  even  if  the 
cam  5  slides  on  the  upper  surface  12  to  exclude  oil 
membrane  on  the  upper  surface  12.  As  the 
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lubricating  oil  in  the  bores  12  overflows  onto  the 
upper  surface  12  to  form  oil  membrane.  A  number 
of  bores  13  are  formed  on  the  upper  surface  12  to 
provide  oil-keeping  capability,  thereby  reducing 
frictional  resistance  between  the  shim  11  and  the  5 
cam  5  to  prevent  wear  of  the  shim  1  1  and  the  cam 
5. 

The  above  merely  relates  to  an  embodiment  of 
the  invention.  Any  modifications  and  changes  may 
be  made  by  person  skilled  in  the  art  without  de-  10 
parting  from  the  scope  of  claims  wherein: 

Claims 

1.  A  shim  for  a  tappet  in  an  internal  combustion  is 
engine,  the  shim  being  provided  on  an  upper 
wall  of  the  tappet  of  a  valve  operating  mecha- 
nism  and  rotating  with  an  engine,  wherein 
there  are  provided  a  number  of  bores  on  the 
surface  which  the  cam  contacts.  20 

2.  A  shim  as  defined  in  claim  1  wherein  an  open- 
ing  area  of  the  bore  is  0.1  to  50000u.m2. 

3.  A  shim  as  defined  in  claim  1  wherein  a  number  25 
of  bores  are  arranged  on  a  surface  which  the 
cam  slidably  contacts  at  substantially  uniform 
density. 
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