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(54)  Tappet  in  an  internal  combustion  engine 

(57)  A  tappet  is  used  in  an  internal  combustion 
engine.  A  cam  receiving  plate  which  contacts  a  cam  is 
brazed  on  the  upper  surface  of  a  top  wall  of  a  tappet 
body.  The  whole  surface  of  the  cam  receiving  plate  can 
act  as  a  cam  follower  surface,  thereby  making  the  outer 
diameter  of  the  cam  receiving  plate  to  the  minimum  size 
corresponding  to  projected  length  of  a  nose  of  a  rotary 
cam  and  lightening  the  tappet. 
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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  tappet  in  which  a  s 
body  is  made  of  light  metal  such  as  Al  alloy,  and  in  par- 
ticular,  to  a  tappet  in  an  internal  combustion  engine, 
comprising  wear  resistant  material  at  contact  surface 
with  a  rotary  cam. 

To  lighten  a  direct  acting  type  valve  operating  w 
mechanism  in  an  internal  combustion  engine,  Al  alloy 
tappets  are  widely  used  instead  of  conventional  steel 
tappets.  Al  alloy  tappets  are  lower  than  steel  alloy  tap- 
pets  in  strength  and  wear  resistance,  and  thus,  wear 
resistant  material  is  applied  on  the  upper  surface  of  a  is 
tappet  which  is  slidably  engaged  with  a  rotary  cam. 

Fig.  5  illustrates  a  conventional  Al  tappet  in  which  a 
cylindrical  body  21  closed  by  an  upper  wall  21a  at  the 
upper  end  is  molded  from  Al  alloy.  On  the  upper  surface 
of  the  upper  wall  21a,  there  is  placed  a  wear  resistant  20 
cam  receiving  plate  22  which  has  a  smaller  outer  diam- 
eter  than  the  body  21.  The  cam  receiving  plate  22  is 
fixed  on  the  upper  surface  of  the  upper  wall  22a  by 
bending  an  annular  protrusion  21b  inwardly  at  the  outer 
circumference  of  the  upper  end  of  the  body  21.  23  25 
denotes  a  rotary  cam  which  contacts  the  upper  surface 
of  the  cam  receiving  plate  22. 

The  cam  receiving  plate  22  of  the  Al  alloy  tappet 
acts  as  a  cam  follower  to  a  nose  23a  of  the  rotary  cam 
23.  To  rotate  the  rotary  cam  23  smoothly,  the  size  or  30 
area  of  the  cam  receiving  plate  22  must  be  equal  or 
larger  than  a  rotation  trace  of  the  nose  23a.  The  maxi- 
mum  lift  length  is  determined  depending  on  the  pro- 
jected  length  of  the  nose  23a  from  a  base  circle. 
Efficiency  of  intake  and  exhaust  air  is  determined  on  the  35 
lift  length.  Thus,  to  obtain  a  desired  intake  and  exhaust 
efficiency,  it  is  necessary  to  determine  the  size  of  the 
projection  of  the  nose  23a  suitably  and  to  keep  the 
diameter  of  the  cam  receiving  plate  22  in  size  which  is 
corresponding  to  the  projection  of  the  nose  23a.  40 

As  the  conventional  tappets,  since  the  cam  receiv- 
ing  plate  22  is  fixed  by  caulking  of  the  annular  protrusion 
22b  to  decrease  an  effective  surface  area  of  the  cam 
receiving  plate  22,  it  is  necessary  to  attach  the  cam 
receiving  plate  22  having  a  relatively  large  diameter  in  45 
the  body  21  having  a  relatively  large  diameter  to  provide 
a  surface  area  corresponding  to  the  nose  23a  of  the 
cam  23.  However,  the  tappet  body  increases  in  weight, 
the  cylinder  head  increases  in  size,  and  flexibility  in 
design  of  the  engine  decreases.  so 

SUMMARY  OF  THE  INVENTION 

In  view  of  the  disadvantages,  it  is  an  object  of  the 
present  invention  to  provide  a  tappet  in  an  internal  com-  55 
bustion  engine  wherein  the  tappet  is  fixed  to  a  cam 
receiving  plate  having  minimum  size,  thereby  decreas- 
ing  weight  of  a  tappet  body. 

According  to  one  aspect  of  the  present  invention, 

there  is  provided  a  tappet  in  an  internal  combustion 
engine,  the  tappet  comprising  a  cylindrical  body  made 
of  light  metal  and  having  a  top  wall,  and  a  wear  resistant 
cam  receiving  plate  which  has  roughly  equal  diameter 
to  an  outer  diameter  of  the  body,  the  cam  receiving  plate 
being  brazed  on  the  upper  surface  of  the  body. 

The  whole  surface  of  the  cam  receiving  plate  can 
act  as  a  cam  follower  surface.  Thus,  the  outer  diameter 
of  the  cam  receiving  plate  may  be  a  minimum  length 
corresponding  to  a  projected  length  of  a  rotary  cam. 
The  outer  diameter  of  the  body  is  made  smaller,  thereby 
providing  smaller  size  thereof. 

According  to  another  aspect  of  the  present  inven- 
tion,  there  is  provided  a  tappet  in  an  internal  combustion 
engine,  the  tappet  comprising  a  cylindrical  body  made 
of  light  metal,  and  a  wear  resistant  cam  receiving  plate 
having  roughly  equal  diameter  to  an  outer  diameter  of 
the  body,  an  annular  projection  being  formed  adjacent 
to  the  circumference  of  a  lower  surface  of  the  cam 
receiving  plate,  the  annular  projection  being  forcibly 
inserted  in  the  inner  circumferential  surface  of  the  body, 
the  cam  receiving  plate  being  brazed  on  the  body. 

There  is  no  upper  wall,  thereby  saving  an  amount  of 
use  and  making  smaller  size. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  features  and  advantages  of  the  present  inven- 
tion  will  become  more  apparent  from  the  following 
description  with  respect  to  embodiments  as  shown  in 
appended  drawings  wherein: 

Fig.  1  is  a  central  vertical  sectional  front  view  of  the 
first  embodiment  of  the  present  invention; 
Fig.  2  is  a  central  vertical  sectional  front  view  of  the 
second  embodiment  of  the  present  invention; 
Fig.  3  is  a  central  vertical  sectional  front  view  of  the 
third  embodiment  of  the  present  invention; 
Fig.  4  is  a  central  vertical  sectional  front  view  of  the 
fourth  embodiment  of  the  present  invention;  and 
Fig.  5  is  a  central  vertical  sectional  front  view  of  a 
conventional  tappet. 

DETAILED  DESCRIPTION  OF  PREFERRED  EMBOD- 
IMENTS 

The  first  embodiment  of  the  present  invention  is 
illustrated  in  Fig.  1,  wherein  a  body  1  is  made  of  Al  alloy 
to  which  T6  treatment  according  to  Japanese  Industrial 
Standards  (J  IS)  is  applied,  Fe  thermal  spraying  being 
applied  to  the  outer  circumferential  surface  to  increase 
wear  resistance.  On  a  top  wall  1  a  of  the  body  1  ,  a  cam 
receiving  plate  2  having  the  same  diameter  with  an 
outer  diameter  of  the  body  1  is  brazed  by  brazing  filler 
material  4,  which  may  be  preferably  Sn-Zn  alloy  having 
melting  point  of  200  to  380°C,  such  as  SAL-APX,  SAL- 
CRZ  and  SAL-APY  according  to  J  IS.  Maximum  use 
temperature  of  the  tappet  is  usually  about  1  50°C,  and  to 
obtain  required  joining  strength  under  use  temperature 
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condition,  melting  point  needs  more  than  200°C.  Fur- 
thermore,  when  the  body  1  is  heated  in  soldering, 
strength  decreases  as  it  comes  to  heat  treatment  tem- 
perature  such  as  500°  C.  At  380°  C,  strength  is  sud- 
denly  decreased.  Accordingly,  it  is  necessary  not  to  5 
heat  the  body  to  over  380°  C  by  the  brazing  filler  mate- 
rial  4  having  melting  point  less  than  380°C. 

To  braze  the  cam  receiving  plate  2,  the  powdery  or 
sheet-like  brazing  filler  material  is  put  on  the  top  wall  1a, 
and  the  cam  receiving  plate  2  is  disposed  thereon.  10 
Then,  the  body  1  and  the  cam  receiving  plate  2  are 
heated  at  roughly  equal  temperature  to  melting  point  of 
the  brazing  filler  material  4  in  a  suitable  heat  source 
such  as  a  vacuum  furnace,  so  that  the  brazing  filler 
material  4  is  melted,  thereby  joining  the  top  wall  1a  inte-  15 
grally  with  the  cam  receiving  plate  2.  Surface  treatment 
such  as  Cu  metal  plating  on  the  joining  surface  of  the 
cam  receiving  plate  2  increases  joining  property  of  the 
brazing  filler  material  4  to  provide  stable  qualities. 

In  a  groove  5  in  the  middle  of  the  lower  surface  of  20 
the  top  wall  1  a,  a  tip  7  made  of  wear  resistant  metal  and 
engaged  with  the  end  of  the  engine  valve  6  is  engaged. 
In  this  embodiment,  the  cam  receiving  plate  2  is  joined 
on  the  top  wall  1a  by  brazing  without  conventional 
caulking,  so  that  the  whole  surface  of  the  cam  receiving  25 
plate  2  can  act  as  cam  follower  surface.  Therefore,  the 
outer  diameter  of  the  cam  receiving  plate  2  may  be  min- 
imum  size  corresponding  to  the  projection  length  of  the 
nose  3a,  so  that  the  outer  diameter  of  the  body  1 
becomes  smaller  to  provide  smaller  size  of  the  whole.  30 
The  brazing  filler  material  having  melting  point  of  200  to 
380°  C  provides  sufficient  joining  strength  and  is  not  lia- 
ble  to  decrease  strength  of  the  whole  body  1  . 

The  second  embodiment  of  the  present  invention  is 
shown  in  Fig.  2,  in  which  a  downward  cylindrical  projec-  35 
tion  8a  engaged  with  the  end  of  a  valve  is  integrally 
formed  with  a  cam  receiving  plate  8,  engaged  in  a  bore 
9  in  the  middle  of  the  top  wall  1a,  and  joined  with  the 
cam  receiving  plate  8  and  the  top  wall  1a  with  a  brazing 
filler  material  4  as  above.  40 

In  the  second  embodiment,  similar  advantages  to 
the  first  embodiment  are  achieved.  Furthermore, 
centering  of  the  body  1  and  the  cam  receiving  plate  8 
can  be  easily  carried  out  exactly,  thereby  preventing 
temperature  fall  of  a  heat  source  and  joining  surface  45 
without  centering  jigs  in  joining  which  causes  tempera- 
ture  fall.  The  tip  7  in  the  first  embodiment  is  not  required, 
thereby  reducing  the  number  of  parts  and  facilitating 
manufacturing  steps. 

The  third  embodiment  of  the  present  invention  is  so 
shown  in  Fig.  3,  in  which  concentric  annular  grooves  1  1 
and  projections  12  which  are  suitably  engaged  with 
each  other  are  formed  on  the  top  wall  1  a  and  the  cam 
receiving  plate  10  respectively,  thereby  joining  the  cam 
receiving  plate  10  to  the  top  wall  1a  with  the  brazing  55 
filler  material  4.  In  the  third  embodiment,  similar  advan- 
tages  to  the  first  and  second  embodiments  are 
achieved,  and  engagement  of  the  annular  grooves  1  1 
and  projections  12  prevents  release  of  joining  surfaces 

owing  to  difference  in  thermal  expansion  between  the 
body  1  and  the  cam  receiving  plate  1  0. 

The  fourth  embodiment  of  the  present  invention  is 
shown  in  Fig.  4,  in  which  on  the  upper  end  of  a  cylindri- 
cal  body  13,  a  cam  receiving  plate  14  has  diameter 
equal  to  an  outer  diameter  of  a  body  13,  and  a  down- 
ward  annular  portion  1  4a  having  outer  diameter  roughly 
equal  to  inner  diameter  of  the  body  1  3.  The  annular  por- 
tion  14a  is  engaged  in  the  inner  surface  of  the  body  13 
and  contact  surfaces  are  joined  with  a  brazing  filler 
material  4. 

A  projection  1  4b  which  contacts  the  end  of  a  valve 
is  formed  in  the  middle  of  the  lower  surface  of  the  cam 
receiving  plate  14.  In  the  fourth  embodiment,  similar 
advantages  to  the  above  embodiments  can  be 
achieved.  Al  alloy  material  is  saved  and  the  tappet  can 
be  made  lighter  since  there  is  no  top  wall  of  the  body  1  3. 

The  present  invention  may  be  applied  to  a  tappet 
which  has  a  body  made  of  Mg  alloy. 

The  foregoings  merely  relate  to  embodiments  of  the 
present  invention.  Various  modifications  and  changes 
may  be  made  by  person  skilled  in  the  art  without  depart- 
ing  from  the  scope  of  claims  wherein: 

Claims 

1  .  A  tappet  in  an  internal  combustion  engine,  the  tap- 
pet  comprising: 

a  cylindrical  body  made  of  light  metal  and  hav- 
ing  a  top  wall;  and 
a  wear  resistant  cam  receiving  plate  which  has 
roughly  equal  diameter  to  an  outer  diameter  of 
the  body,  the  cam  receiving  plate  being  brazed 
on  an  upper  surface  of  the  body. 

2.  A  tappet  as  defined  in  claim  1  wherein  a  brazing 
filler  material  has  melting  point  of  200  to  380°C. 

3.  A  tappet  as  defined  in  claim  1  wherein  an  opening 
is  formed  in  a  middle  of  the  top  wall,  a  projection 
being  formed  in  a  middle  of  a  lower  surface  of  the 
cam  receiving  plate,  the  projection  being  engaged 
in  the  opening  of  the  top  wall. 

4.  A  tappet  as  defined  in  claim  1  wherein  concentric 
projections  and  grooves  are  formed  on  contact  sur- 
faces  of  the  top  wall  and  the  cam  receiving  plate, 
the  projections  being  engaged  with  the  grooves. 

5.  A  tappet  as  defined  in  claim  1  wherein  the  light 
metal  comprises  Al  alloy. 

6.  A  tappet  in  an  internal  combustion  engine,  the  tap- 
pet  comprising: 

a  cylindrical  body  made  of  light  metal;  and 
a  wear  resistant  cam  receiving  plate  having 
roughly  equal  diameter  to  an  outer  diameter  of 
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the  body,  an  annular  projection  being  formed 
adjacent  to  a  circumference  of  a  lower  surface 
of  the  cam  receiving  plate,  the  annular  projec- 
tion  being  forcibly  inserted  in  an  inner  circum- 
ferential  surface  of  the  body,  the  cam  receiving  5 
plate  being  brazed  on  the  body. 

7.  A  tappet  as  defined  in  claim  5  wherein  a  central  pro- 
jection  is  formed  in  a  middle  of  a  lower  surface  of  a 
cam  receiving  plate,  an  end  of  a  valve  being  con-  10 
tacted  with  the  central  projection. 

8.  A  tappet  as  defined  in  claim  5  wherein  the  light  alloy 
comprises  Al  alloy. 
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