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(54)  Metal  laminate  gasket  with  engaging  device 

(57)  A  metal  laminate  gasket  of  the  invention  is 
engaged  with  an  engaging  projection  of  an  engine  part 
for  immovably  locating  the  gasket  on  the  engine  part.  The 
gasket  is  basically  formed  of  first  and  second  metal 
plates  laminating  together.  The  first  plate  includes  at 
least  one  first  hole  and  at  least  one  first  engaging  portion 
extending  into  the  first  hole.  The  second  plate  is  situated 
above  and  connected  to  the  first  plate.  The  second  plate 

includes  at  least  one  second  hole  and  at  least  one  sec- 
ond  engaging  portion  extending  into  the  second  hole. 
When  the  gasket  is  urged  against  the  engine  part,  the 
vertically  spaced  first  and  second  engaging  portions 
deform  and  engage  the  engaging  projection  to  thereby 
prevent  the  gasket  from  easily  disengaging  from  the 
engaging  projection. 
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Description 

Background  of  the  Invention  and  Related  Art  Statement 

The  present  invention  relates  to  a  metal  laminate  s 
gasket  for  an  internal  combustion  engine  with  an  engag- 
ing  device,  such  as  a  cylinder  head  gasket  and  a  mani- 
fold  gasket,  which  can  be  securely  attached  to  dowels  or 
bolts  on  an  engine  part. 

When  a  cylinder  head  and  a  cylinder  block  are  n 
assembled  together,  the  cylinder  block  is  placed  on  a 
floor  or  a  platform,  and  a  gasket  is  placed  on  the  cylinder 
block  so  that  dowels  formed  on  the  cylinder  block  are 
located  in  dowel  holes  of  the  gasket.  Then,  the  cylinder 
head  is  placed  above  the  gasket,  and  the  cylinder  head  n 
and  the  cylinder  block  are  tightened  together  by  bolts. 

In  order  to  easily  assemble  the  gasket  on  the  cylin- 
der  block,  the  diameter  or  size  of  the  dowel  hole  of  the 
gasket  is  made  slightly  larger  than  the  diameter  of  the 
dowel.  Therefore,  in  case  the  cylinder  block  with  the  gas-  2t 
ket  thereon  is  shaken,  the  gasket  may  disengage  from 
the  cylinder  block. 

Especially,  in  a  V-type  engine,  gasket  attaching  sur- 
faces  of  the  cylinder  block  incline  downwardly.  Therefore, 
even  if  the  gaskets  are  installed  on  the  gasket  attaching  21 
surfaces  of  the  cylinder  block,  the  gaskets  may  disen- 
gage  from  the  cylinder  block. 

Similarly,  in  case  a  manifold  gasket  is  installed  in  the 
cylinder  head  having  bolts  for  fixing  a  manifold  to  the  cyl- 
inder  head,  the  manifold  gasket  is  placed  on  the  cylinder  3< 
head  such  that  the  bolts  engage  bolt  holes  of  the  mani- 
fold  gasket.  When  the  cylinder  head  with  the  manifold 
gasket  thereon  is  shaken,  the  manifold  gasket  may  dis- 
engage  from  the  bolts. 

In  an  automatic  assembly  line  for  engines,  the  3i 
engines  are  continuously  or  consecutively  moved.  In 
some  cases,  the  engine  parts  are  stopped  for  a  while  for 
assembly,  and  then  moved.  In  the  automatic  assembly 
line,  it  is  troublesome  to  check  the  gasket  in  each  engine, 
and  to  install  a  gasket  in  case  no  gasket  is  placed  on  the  « 
engine  part. 

In  order  to  solve  the  above  problems,  there  had  been 
proposed  U.S.  Patent  No.  5,083,801  ,  No.  5,095,867,  No. 
5,096,325,  No.  5,154,529  and  No.  5,259,624. 

In  Patent  No.  5,095,867,  No.  5,096,325  and  No.  * 
5,154,529,  it  is  required  to  use  specific  dowel  pins.  In 
Patent  No.  5,083,801  and  No.  5,259,624,  although  no 
specific  dowel  pins  are  required,  if  the  gasket  is  shaken 
strongly,  the  gasket  may  still  disengage  from  the  dowel 
pins  or  bolts.  st 

Accordingly,  one  object  of  the  present  invention  is  to 
provide  a  metal  laminate  gasket  having  an  engaging 
device  to  prevent  the  gasket  from  accidentally  disengag- 
ing  from  the  engine  part  even  if  the  gasket  is  strongly 
shaken.  5; 

Another  object  of  the  invention  is  to  provide  a  metal 
laminate  gasket  as  stated  above,  which  can  be  easily 
installed  on  the  engine  without  affecting  sealing  ability  of 
the  gasket. 

A  further  object  of  the  invention  is  to  provide  a  metal 
laminate  gasket  as  stated  above,  which  can  be  easily 
and  economically  manufactured. 

Further  objects  and  advantages  of  the  invention  will 
be  apparent  from  the  following  description  of  the  inven- 
tion. 

Summary  of  the  Invention 

In  accordance  with  the  invention,  a  metal  laminate 
gasket  is  designed  to  be  easily  and  firmly  engaged  with 
an  engaging  projection,  such  as  a  dowel  pin  and  a  bolt, 
of  an  engine  part.  Thus,  the  gasket  can  be  properly  posi- 
tioned  and  immovably  placed  on  the  engine  part.  The 
gasket  is  not  accidentally  disengaged  nor  falls  from  the 
engine  part. 

The  gasket  is  basically  formed  of  first  and  second 
metal  plates  piled  and  connected  together.  The  first  plate 
includes  at  least  one  first  hole  formed  at  a  portion  corre- 
sponding  to  the  engaging  projection  of  the  engine  part, 
and  at  least  one  first  engaging  portion  extending  into  the 
first  hole. 

The  second  plate  is  situated  above  the  first  plate. 
The  second  plate  includes  at  least  one  second  hole 
formed  at  a  portion  corresponding  to  the  first  hole,  and 
at  least  one  second  engaging  portion  extending  into  the 
second  hole. 

When  the  first  and  second  plates  are  urged  against 
the  engine  part,  the  first  and  second  engaging  portions 
deform  to  allow  the  engaging  projection  to  enter  into  the 
first  and  second  holes,  and  engage  the  engaging  projec- 
tion.  The  first  and  second  engaging  portions  are 
arranged  vertically  and  independently  engage  the 
engaging  projection  to  thereby  prevent  the  gasket  from 
easily  disengaging  from  the  engaging  projection. 

Namely,  the  first  and  second  engaging  portions  are 
vertically  piled  or  spaced  from  one  another  and  are  inde- 
pendently  formed.  Thus,  the  first  and  second  engaging 
portions  act  independently  against  the  engaging  projec- 
tion.  When  a  lateral  or  vertical  force  is  applied  to  the  gas- 
ket,  at  least  one  of  the  engaging  portions  engages  the 
engaging  projection  to  thereby  prevent  the  gasket  from 
disengaging  from  the  engine  part. 

Especially,  in  case  the  first  and  second  plates  are 
formed  of  different  plates  in  thickness,  hardness  or 
shape,  the  engaging  force  of  the  engaging  projections 
becomes  different.  Thus,  the  engaging  portions  surely 
hold  the  engaging  projection. 

In  case  two  engaging  projections  situated  away  from 
each  other  are  formed  on  the  engine  part,  the  gasket  can 
be  placed  in  a  proper  position  on  the  engine  part.  The 
position  of  the  gasket  is  set  by  the  engaging  projections. 

Preferably,  the  first  engaging  portion  is  arranged 
angularly  differently  to  the  second  engaging  portion  with 
respect  to  central  axes  of  the  first  and  second  holes. 
Namely,  the  first  and  second  engaging  portions  do  not 
pile  or  laminate  together.  As  a  result,  the  first  engaging 
portion  is  not  affected  by  the  second  plate  situated  above 
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the  first  plate  when  the  gasket  is  properly  positioned  on 
the  engine  part. 

The  first  and  second  plates  may  be  connected 
together  in  a  conventional  method,  such  as  welding  or 
grommet  partly  covering  the  first  and  second  plates,  s 
Therefore,  the  first  and  second  plates  do  not  disengage 
from  the  engine  part  when  installed.  In  the  gasket  of  the 
invention,  one  or  more  plate  may  be  installed  under  the 
first  plate,  above  the  second  plate  or  between  the  first 
and  second  plates  to  form  a  metal  laminate  gasket  with  n 
three  or  more  plates. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  plan  view  of  a  part  of  a  first  embodiment  n 
of  the  invention  for  constituting  a  cylinder  head  gas- 
ket; 
Fig.  2  is  an  enlarged  perspective  view  of  a  dowel 
hole  of  the  gasket  of  the  invention; 
Fig.  3  is  a  section  view  taken  along  a  line  3-3  in  Fig.  2t 
2  for  showing  the  gasket  installed  on  a  cylinder  block; 
Fig.  4  is  a  plan  view  of  a  part  of  a  second  embodi- 
ment  of  the  invention  for  constituting  a  manifold  gas- 
ket; 
Fig.  5  is  an  enlarged  plan  view  of  a  bolt  hole  of  the  2t 
manifold  gasket  shown  in  Fig.  4;  and 
Fig.  6  is  a  section  view  taken  along  a  line  6-6  in  Fig. 
5  for  showing  the  manifold  gasket  installed  on  a 
manifold. 

3( 
Detailed  Description  of  Preferred  Embodiments 

Referring  to  Figs.  1-3,  a  first  embodiment  A  of  a 
metal  laminate  gasket  of  the  invention  is  shown.  The  gas- 
ket  A  is  a  cylinder  head  gasket  and  is  provided  with  a  3t 
plurality  of  cylinder  bores  He,  water  holes  Hw,  oil  holes 
Ho,  bolt  holes  Hb,  and  positioning  or  dowel  holes  Hd,  as 
in  the  conventional  gasket.  Since  the  present  invention 
is  directed  to  the  structure  of  the  dowel  holes  Hd,  other 
structure  and  sealing  mechanisms  are  not  explained.  4t 
Any  structure  and  sealing  mechanisms  may  be  used. 

As  shown  in  Fig.  3,  the  gasket  A  of  the  invention  is 
designed  to  be  installed  on  a  cylinder  block  J  with  a  dowel 
K.  The  dowel  K  has  a  cylindrical  form  and  slightly  projects 
upwardly  from  an  upper  surface  of  the  cylinder  block  J.  4t 
A  bolt  (not  shown)  passes  through  a  hole  of  the  dowel  K 
to  connect  a  cylinder  head  (not  shown)  to  the  cylinder 
block  J. 

The  gasket  A  comprises  an  upper  plate  A10,  a  mid- 
dle  plate  A1  1  ,  and  a  lower  plate  A1  2,  which  extend  sub-  st 
stantially  throughout  the  entire  area  of  the  engine.  The 
upper  plate  A10  includes  a  hole  A10a  having  a  diameter 
slightly  larger  than  the  diameter  of  the  dowel  K. 

The  middle  plate  A1  1  is  situated  under  the  upper 
plate  A10  and  includes  a  hole  A11a  defined  by  four  si 
engaging  or  pointed  portions  A1  1b  and  four  non-engag- 
ing  or  recessed  portions  A1  1  c.  The  distance  between  the 
pointed  portions  A11b  facing  against  each  other  is 
smaller  than  the  diameter  of  the  dowel  K.  The  distance 

between  the  recessed  portions  A1  1  c  facing  against  each 
other  is  greater  than  the  diameter  of  the  dowel  K.  Namely, 
the  pointed  portions  A11b  project  into  a  hole  for  the 
dowel  K.  Thus,  when  the  middle  plate  A1  1  is  pushed  over 
the  dowel  K,  the  pointed  portions  A1  1  b  are  slightly  bent 
upwardly  and  engage  the  dowel  K. 

The  lower  plate  A12  is  situated  under  the  middle 
plate  A11  and  includes  a  hole  A12a  defined  by  four 
engaging  or  pointed  portions  A12b  and  four  non-engag- 
ing  or  recessed  portions  A1  2c.  Similar  to  the  middle  plate 
A11,  the  distance  between  the  pointed  portions  A12b 
facing  against  each  other  is  smaller  than  the  diameter  of 
the  dowel  K,  while  the  distance  between  the  recessed 
portions  A12c  facing  against  each  other  is  greater  than 
the  diameter  of  the  dowel  K.  Namely,  the  pointed  portions 
A1  2b  project  into  a  hole  for  the  dowel  K. 

The  middle  and  lower  plates  A1  1  ,  A1  2  are  arranged 
such  that  the  pointed  portions  A12b  of  the  lower  plate 
A1  2  are  located  under  the  recessed  portions  A1  1  c  of  the 
middle  plate  A11.  Namely,  the  pointed  portions  A11b, 
A1  2b  are  angularly  shifted  relative  to  the  center  of  the 
dowel  hole.  Thus,  when  the  gasket  A  is  pushed  over  the 
dowel  K,  the  pointed  portions  A12b  are  slightly  bent 
upwardly  to  be  located  in  the  recessed  portions  A1  1  c 
and  engage  the  dowel  K,  while  the  pointed  portions  A1  1  b 
are  slightly  bent  upwardly  to  be  located  in  the  hole  A10a 
of  the  upper  plate  A1  0  and  engage  the  dowel  K. 

When  the  plates  A10,  A1  1  ,  A12  are  assembled,  the 
plates  A1  0,  A1  1  ,  A1  2  are  connected  together  by  spot 
welding  (not  shown).  In  case  a  grommet  or  a  cover  mem- 
ber  for  holding  the  upper  and  lower  plates  is  used,  the 
plates  need  not  be  connected  together  by  the  spot  weld- 
ing. 

When  the  gasket  A  is  installed  on  the  cylinder  block 
J,  the  gasket  A  is  placed  above  the  cylinder  block  J  so 
that  the  dowel  K  align  the  dowel  hole  Hd  formed  of  holes 
A1  0a,  A1  1  a,  A1  2a.  Then,  the  gasket  A  is  strongly  pushed 
against  the  cylinder  block  J.  As  a  result,  the  pointed  por- 
tions  A1  1b,  A12b  are  bent  upwardly  to  allow  the  dowel 
K  to  enter  into  the  hole  Hd. 

Since  the  middle  plate  A1  1  has  the  recessed  por- 
tions  A1  1  c  larger  than  the  dowel  K,  when  the  pointed  por- 
tions  A1  2b  are  bent,  the  pointed  portions  A1  2b  are  urged 
to  partly  locate  inside  the  recessed  portions  A1  1  c.  Also, 
the  pointed  portions  A1  1b  are  slightly  bent  and  located 
in  the  hole  A1  0a  of  the  upper  plate  A1  0.  The  pointed  por- 
tions  A1  1  b  do  not  project  beyond  the  upper  surface  of 
the  upper  plate  A10. 

In  the  gasket  A,  the  pointed  portions  A1  1  b,  A1  2b  are 
vertically  piled  or  spaced  from  each  other,  and  are 
formed  on  the  different  plates.  Thus,  the  pointed  portions 
A1  1b,  A12b  act  separately  to  the  dowel  K,  so  that  when 
the  gasket  A  is  engaged  with  the  dowel  K,  the  gasket  A 
is  not  accidentally  disengaged  from  the  cylinder  block  J. 
Especially,  in  case  the  plates  A1  1  ,  A1  2  are  formed  of  dif- 
ferent  plates  in  thickness  or  hardness,  the  engaging 
forces  of  the  pointed  portions  A1  1b,  A12b  relative  to  the 
dowel  K  become  different.  Thus,  the  gasket  can  be 
securely  fixed  to  the  dowel. 
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Generally,  the  two  dowels  are  formed  on  the  cylinder 
block  J.  When  the  dowels  K  enter  into  the  dowel  holes 
Hd,  the  gasket  A  does  not  move  and  is  properly  posi- 
tioned  on  the  cylinder  block  J. 

Figs.  4-6  show  a  second  embodiment  B  of  the  gasket 
of  the  invention.  The  gasket  B  is  a  manifold  gasket  to  be 
attached  to  a  cylinder  head  L  with  bolts  M.  The  gasket  B 
is  formed  of  a  plurality  of  units  B'  for  sealing  around  the 
respective  holes  for  a  manifold. 

Each  unit  B'  includes  a  hole  Hm  and  bolt  holes  Hb1  , 
Hb2,  and  is  formed  of  an  upper  plate  B1  0,  a  middle  plate 
B1  1  and  a  lower  plate  B1  2,  which  are  connected  together 
by  the  spot  welding  S.  The  lower  plate  B1  2  of  one  unit  B' 
is  integrally  connected  to  the  adjacent  lower  plate  B12 
of  another  unit  B'  to  thereby  form  one  integral  gasket  B 
formed  of  several  units  B'.  One  example  of  the  manifold 
gasket  is  disclosed  in  U.S.  Patent  No.  4,728,1  10. 

The  upper  plate  B10  includes  a  hole  B10a  defined 
by  four  engaging  or  pointed  portions  B10b  and  four  non- 
engaging  or  recessed  portions  B10c.  The  distance 
between  the  pointed  portions  B10b  facing  against  each 
other  is  smaller  than  the  diameter  of  the  bolt  M.  The  dis- 
tance  between  the  recessed  portions  B10c  facing 
against  each  other  is  greater  than  the  diameter  of  the 
bolt  M. 

The  middle  plate  B1  1  is  situated  under  the  upper 
plate  B10  and  includes  a  hole  B11a  defined  by  four 
engaging  or  pointed  portions  B1  1b  and  four  non-engag- 
ing  or  recessed  portions  B1  1  c.  Similar  to  the  upper  plate 
B10,  the  distance  between  the  pointed  portions  B11b 
facing  against  each  other  is  smaller  than  the  diameter  of 
the  bolt  M,  while  the  distance  between  the  recessed  por- 
tions  B1  1c  facing  against  each  other  is  greater  than  the 
diameter  of  the  bolt  M. 

The  lower  plate  B12  is  located  under  the  middle 
plate  B1  1  ,  and  includes  a  hole  B12a  slightly  larger  than 
the  bolt  M.  The  holes  B10a,  B11a,  B12a  constitute  the 
bolt  hole  Hb1  .  The  bolt  hole  Hb2  is  made  of  simple  holes 
formed  in  the  respective  plates. 

The  upper  and  middle  plates  B1  0,  B1  1  are  arranged 
such  that  the  pointed  portions  B1  1b  of  the  middle  plate 
B1  1  are  located  under  the  recessed  portions  B1  0c  of  the 
upper  plate  B10.  Namely,  the  pointed  portions  B10b, 
B1  1b  are  angularly  shifted  relative  to  the  bolt  hole  Hb1  . 
Thus,  when  the  gasket  B  is  pushed  over  the  bolt  M,  the 
pointed  portions  B10b,  B1  1b  are  slightly  bent  upwardly, 
and  engage  the  bolt  M.  The  pointed  portions  B10b 
slightly  project  upwardly,  while  the  pointed  portions  B1  1  b 
are  located  inside  the  recessed  portions  B10c.  The  gas- 
ket  B  does  not  accidentally  disengage  from  the  cylinder 
head  L 

When  the  manifold  is  placed  on  the  cylinder  head  L 
and  the  bolt  M  is  tightened,  the  pointed  portions  B10b 
projecting  upwardly  are  bent  and  are  substantially  flat- 
tened.  In  this  respect,  an  additional  plate  may  be  pro- 
vided  on  the  upper  plate  so  that  the  pointed  portions 
B1  Ob  may  be  located  in  a  hole  of  the  additional  plate  with- 
out  projecting  outwardly. 

In  the  metal  laminate  gasket  of  the  present  invention, 
the  plates  are  provided  with  holes  defined  by  pointed  and 
recessed  portions  vertically  spaced  from  each  other. 
When  the  gasket  is  pushed  over  the  dowel  or  bolt,  the 

5  pointed  portions  are  bent  to  securely  engage  the  gasket 
to  the  engine  part.  Since  the  pointed  portions  independ- 
ently  act  relative  to  the  dowel  or  bolt,  even  if  the  engine 
part  is  transferred  in  an  assembly  line,  the  gasket  does 
not  accidentally  disengage  from  the  engine  part. 

10  While  the  invention  has  been  explained  with  refer- 
ence  to  the  specific  embodiments  of  the  invention,  the 
explanation  is  illustrative,  and  the  invention  is  limited  only 
by  the  appended  claims. 

15  Claims 

1  .  A  metal  laminate  gasket  adapted  to  be  engaged  with 
an  engaging  projection  of  an  engine  part  for  immov- 
ably  locating  the  gasket  on  the  engine  part,  compris- 

20  ing, 
a  first  plate  including  at  least  one  first  hole 

having  a  diameter  corresponding  to  the  engaging 
projection  of  the  engine  part,  and  at  least  one  first 
engaging  portion  extending  into  the  first  hole,  and 

25  a  second  plate  situated  above  and  engaging 
the  first  plate,  said  second  plate  including  at  least 
one  second  hole  having  a  diameter  corresponding 
to  the  first  hole  and  located  above  the  first  hole,  and 
at  least  one  second  engaging  portion  extending  into 

30  the  second  hole,  said  first  and  second  engaging  por- 
tions  being  spaced  vertically  so  that  when  the  first 
and  second  plates  are  urged  against  the  engine 
part,  the  first  and  second  engaging  portions  deform 
to  allow  the  engaging  projection  to  enter  into  the  first 

35  and  second  holes  and  engage  the  engaging  projec- 
tion  to  thereby  prevent  the  gasket  from  easily  disen- 
gaging  from  the  engaging  projection. 

2.  A  metal  laminate  gasket  according  to  claim  1, 
40  wherein  said  first  plate  includes  a  plurality  of  said 

first  engaging  portions  and  a  plurality  of  first  non- 
engaging  portions  situated  between  two  adjacent 
first  engaging  portions,  said  first  engaging  portions 
and  first  non-engaging  portions  defining  the  first 

45  hole,  and  said  second  plate  includes  a  plurality  of 
said  second  engaging  portions  and  a  plurality  of  sec- 
ond  non-engaging  portions  situated  between  two 
adjacent  second  engaging  portions,  said  second 
engaging  portions  and  second  non-engaging  por- 

50  tions  defining  the  second  hole. 

3.  A  metal  laminate  gasket  according  to  claim  2, 
wherein  said  first  engaging  portions  are  arranged 
angularly  differently  to  the  second  engaging  por- 

55  tions  with  respect  to  central  axes  of  the  first  and  sec- 
ond  holes. 

4.  A  metal  laminate  gasket  according  to  claim  3, 
wherein  said  first  engaging  portions  are  located 

4 
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under  the  second  non-engaging  portions  so  that 
when  the  first  engaging  portions  are  bent,  the  first 
engaging  portions  are  located  in  the  second  non- 
engaging  portions. 

5 
5.  A  metal  laminate  gasket  according  to  claim  4, 

wherein  said  axes  of  the  first  and  second  holes  coin- 
cide  with  each  other. 

6.  A  metal  laminate  gasket  according  to  claim  5,  10 
wherein  said  first  and  second  engaging  portions  are 
different  in  at  least  one  of  length,  thickness,  size  and 
shape. 

7.  A  metal  laminate  gasket  according  to  claim  6,  15 
wherein  said  first  and  second  holes  are  bolt  holes 
for  the  engine  part. 

20 
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