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(54)  STRUCTURE  AND  METHOD  FOR  ASSEMBLING  CYLINDER  BLOCK  AND  CRANK  CASE 

(57)  A  simple  structure  and  method  applicable  to 
the  assembling  of  a  cylinder  block  (1)  and  a  crankcase 
(2)  of  an  engine,  particularly  to  the  positioning  of  rear 
end  surfaces  of  the  cylinder  block  and  crankcase  with- 
out  using  dowels  that  would  raise  the  assembling  cost. 
Positioning  members  (7)  are  provided  on  a  rear  end  sur- 
face  (6)  of  at  least  one  of  the  cylinder  block  (1)  and 
crankcase  (2).  The  cylinder  block  and  the  crankcase  are 
joined  with  each  other  with  a  rear  end  surface  (5)  of  the 

other  being  in  contact  with  the  positioning  members  (7). 
The  positioning  members  (7)  enable  the  two  rear  end 
surfaces  (5,6)  to  be  coplanar  relative  to  each  other,  and 
therefore  the  dowels  may  be  dispensed  with  or  precise 
machining  and  dimensions  are  not  required  to  the  dow- 
els.  As  a  result,  the  assembling  cost  reduction  is 
attained. 
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Description 

Technical  Field 

[0001  ]  The  present  invention  relates  to  a  structure  and 
method  for  assembling  a  cylinder  block  and  crankcase 
of  an  engine. 

Background  Art 

[0002]  As  illustrated  in  Figure  4  of  the  accompanying 
drawings,  a  general  engine  21  has  a  crankcase  23 
below  a  cylinder  block  22,  and  rear  end  surfaces  24  and 
25  of  the  crankcase  and  cylinder  block  are  attached  to  a 
transmission  casing  26.  When  the  cylinder  block  22  and 
crankcase  23  are  assembled,  dowels  27  projecting  from 
the  cylinder  block  22  are  fitted  in  mating  dowel  holes  28 
formed  in  the  crankcase  23  for  relative  positioning 
between  the  cylinder  block  and  crankcase.  Then,  the 
cylinder  block  and  crankcase  are  firmly  joined  with  each 
other  by  bolts.  It  should  be  noted  that  the  crankcase  23 
may  have  dowels  and  the  cylinder  block  22  may  have 
the  mating  holes.  Further,  reamer  bolts  or  pins  may  be 
employed  instead  of  the  dowels  for  positioning  (Japa- 
nese  Utility  Model  Application,  Laid-Open  Publication 
No.  64-34448).  Moreover,  a  flywheel  housing  may  be 
provided  in  the  place  of  the  transmission  casing  26.  In 
the  drawing,  a  reference  numeral  29  designates  a  cylin- 
der  head  and  30  an  oil  pan. 
[0003]  Incidentally,  the  rear  end  faces  24  and  25  of  the 
cylinder  block  22  and  crankcase  23  form  an  interface  to 
be  joined  with  the  transmission  casing  26.  Therefore, 
the  rear  end  faces  24  and  25  should  be  coplanar  after 
the  cylinder  block  and  crankcase  are  assembled.  As 
illustrated  in  Figure  5  of  the  accompanying  drawings,  if 
a  step  or  discrepancy  6  is  created  between  the  rear  end 
surfaces  24  and  25,  a  gap  may  be  left  between  the 
transmission  casing  26  and  the  cylinder  block  and 
crankcase,  and  bolts  and  flanges  extending  through  or 
near  the  transmission  casing,  cylinder  block  and  crank- 
case  may  be  damaged. 
[0004]  In  the  above  described  and  illustrated  con- 
struction,  the  distance  between  the  dowels  27  is  X  +  <x1 
and  that  between  the  dowel  holes  28  is  X  +  <x2.  In  par- 
ticular,  the  distance  from  the  rear  dowel  27  to  the  rear 
end  face  24  is  Y  +  pi  and  that  from  the  rear  dowel  hole 
28  to  the  rear  end  face  25  is  Y  +  p2.  The  step  6  is,  there- 
fore,  defined  as  follows:  9  =  +  (pi  +  p2).  In  short,  in 
order  to  eliminate  the  step  6,  it  is  necessary  to  design 
and  manufacture  the  locations  and  dimensions  of  the 
dowels  27  and  dowel  holes  28  accurately.  This  requires 
high  accuracy  in  processing/machining  and  assem- 
bling,  and  it  results  in  raised  cost. 
[0005]  An  object  of  the  present  invention  is  to  align  the 
rear  end  surfaces  of  the  cylinder  block  and  crankcase 
by  a  relatively  simple  and  easy  structure  and  method, 
without  using  the  cost-raising  dowels  or  the  like. 

Disclosure  of  the  Invention 

[0006]  A  cylinder  block-crankcase  assembling  struc- 
ture  according  to  the  present  invention  includes  a  posi- 

5  tioning  member  provided  on  at  least  one  of  rear  end 
surfaces  of  cylinder  block  and  crankcase,  and  the  other 
rear  end  surface  is  caused  to  contact  the  positioning 
member  when  joining  the  cylinder  block  with  the  crank- 
case. 

10  [0007]  Preferably  the  positioning  member  is  a  planar 
end  plate. 
[0008]  Preferably  the  positioning  member  has  a  por- 
tion  projecting  beyond  a  contact  surface  between  the 
cylinder  block  and  crankcase. 

15  [0009]  Preferably  the  positioning  member  is  attached 
by  a  bolt. 
[001  0]  Preferably  a  pair  of  positioning  members  are 
provided  on  the  rear  end  surface  on  its  right  and  left 
sides. 

20  [001  1  ]  Preferably  the  positioning  member  has  a  dust 
cover  portion  to  close  an  opening  of  a  transmission  cas- 
ing  or  flywheel  housing. 
[001  2]  Preferably  the  rear  end  surfaces  of  the  cylinder 
block  and  crankcase  define  surfaces  to  contact  the 

25  transmission  casing  or  flywheel  housing. 
[0013]  Preferably  a  second  positioning  projection  is 
provided  one  of  the  contact  surfaces  of  the  cylinder 
block  and  crankcase,  and  a  mating  hole  is  provided  on 
other  contact  surface. 

30  [0014]  A  cylinder  block-crankcase  assembling  method 
according  to  the  present  invention  includes  providing  a 
positioning  member  on  at  least  one  of  rear  end  surfaces 
of  cylinder  block  and  crankcase,  and  causing  the  other 
rear  end  surface  to  abut  against  the  positioning  member 

35  when  assembling  the  cylinder  block  and  crankcase. 
[0015]  Another  cylinder  block-crankcase  assembling 
method  according  to  the  present  invention  includes  pro- 
viding  a  positioning  member  on  at  least  one  of  rear  end 
surfaces  of  cylinder  block  and  crankcase,  providing  a 

40  second  positioning  projection  on  one  of  contact  sur- 
faces  between  the  cylinder  block  and  crankcase  and  a 
mating  hole  in  the  other  contact  surface  to  receive  the 
projection,  fitting  the  projection  into  the  mating  hole  for 
rough  positioning  between  the  cylinder  block  and  crank- 

45  case,  moving  the  cylinder  block  and  crankcase  relative 
to  each  other  until  at  least  one  of  the  rear  end  surfaces 
of  the  cylinder  block  and  crankcase  abuts  the  position- 
ing  member  for  final  positioning  between  the  cylinder 
block  and  crankcase,  and  then  firmly  uniting  the  cylinder 

so  block  and  crankcase  by  bolts. 
[0016]  Preferably  the  positioning  member  is  a  planar 
end  plate. 
[001  7]  Preferably  the  positioning  member  has  a  por- 
tion  projecting  beyond  a  contact  surface  between  the 

55  cylinder  block  and  crankcase. 
[0018]  Preferably  the  positioning  member  is  attached 
by  a  bolt. 
[0019]  Preferably  the  positioning  member  is  removed 
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after  the  cylinder  block  and  crankcase  are  assembled. 
[0020]  Preferably  a  pair  of  positioning  members  are 
provided  on  the  rear  end  surface  on  its  right  and  left 
sides. 
[0021  ]  Preferably  the  positioning  member  has  a  dust 
cover  portion  to  close  an  opening  of  a  transmission  cas- 
ing  or  flywheel  housing. 
[0022]  Preferably  the  rear  end  surfaces  of  the  cylinder 
block  and  crankcase  define  surfaces  to  contact  the 
transmission  casing  or  flywheel  housing. 
[0023]  Still  another  cylinder  block-crankcase  assem- 
bling  method  according  to  the  present  invention 
includes  providing  end  plates,  as  positioning  members, 
on  a  rear  end  surface  of  a  crankcase  on  its  right  and  left 
sides  by  bolts  such  that  they  project  upward  beyond  a 
contact  surface  between  the  cylinder  block  and  crank- 
case,  providing  a  plurality  of  second  positioning  projec- 
tions  such  as  dowels  on  one  of  contact  surfaces 
between  the  cylinder  block  and  crankcase  and  a  plural- 
ity  of  mating  holes  in  the  other  contact  surface  to  receive 
the  projections,  fitting  the  projections  into  the  mating 
holes  for  rough  positioning  between  the  cylinder  block 
and  crankcase,  moving  the  cylinder  block  and  crank- 
case  relative  to  each  other  until  the  rear  end  surface  of 
the  cylinder  block  abuts  the  end  plates  for  final  position- 
ing  between  the  cylinder  block  and  crankcase,  and  then 
firmly  uniting  the  cylinder  block  and  crankcase  by  bolts. 
[0024]  According  to  the  above  structure  and  method, 
it  is  possible  to  align  the  rear  end  surfaces  of  the  cylin- 
der  block  and  crankcase  so  that  they  become  coplanar 
relative  to  each  other.  Therefore,  unlike  the  conventional 
structure,  it  is  unnecessary  to  perform  a  strict  position- 
ing  by  dowels  or  the  like.  Consequently,  the  dowels  or 
the  like  may  be  dispensed  with  or  the  number  of  the 
dowels  may  be  reduced  so  that  cost  reduction  is  real- 
ized. 

Brief  Description  of  the  Drawings 

[0025] 

Figure  1  illustrates  a  rear  view  of  a  cylinder  block 
and  crankcase  when  assembled. 
Figure  2  illustrates  a  lateral  view  of  the  cylinder 
block  and  crankcase  when  assembled. 
Figure  3  illustrates  a  rear  view  of  a  cylinder  block 
and  crankcase  according  to  another  embodiment. 
Figure  4  illustrates  a  lateral  view  of  a  cylinder  block 
and  crankcase  when  assembled  according  to  the 
prior  art. 
Figure  5  is  an  enlarged  lateral  view  to  show  mis- 
alignment  between  rear  end  surfaces. 

Best  Mode  for  Carrying  Out  the  Invention 

[0026]  Now,  preferred  embodiments  of  the  present 
invention  will  be  described  in  detail  in  reference  to  the 
accompanying  drawings. 

[0027]  Referring  to  Figures  1  and  2,  illustrated  is  an 
assembling  structure  for  a  cylinder  block  and  crankcase 
according  to  the  present  invention.  In  particular,  Figure 
1  is  an  illustration  when  viewed  from  the  rear  and  Figure 

5  2  is  an  illustration  when  viewed  from  the  side.  As 
depicted,  a  crankcase  2  is  assembled  to  a  bottom  of  the 
cylinder  block  1  .  The  cylinder  block  and  crankcase  con- 
tact  each  other  at  their  contact  surfaces  or  interfaces  3 
and  4,  and  firmly  united  together  by  bolts  (not  shown). 

10  Like  the  conventional  structure,  a  plurality  of  positioning 
projections  such  as  dowels  (not  shown)  are  provided  on 
one  of  the  interfaces  3  and  4,  and  a  plurality  of  mating 
holes  such  as  dowel  holes  (not  shown)  to  receive  the 
projections  are  formed  in  the  other  interface.  It  should 

15  be  noted  that  these  dowels  and  holes  are  utilized  for 
merely  rough  positioning,  and  therefore  strict  accuracy 
is  not  required  in  dimensions  and  locations  as  com- 
pared  with  the  conventional  structure. 
[0028]  The  rear  end  surfaces  5  and  6  of  the  cylinder 

20  block  and  crankcase  are  surfaces  which  contact  a  trans- 
mission  casing  (not  shown)  or  flywheel  housing  (not 
shown).  These  rear  end  surfaces  5  and  6  are  precisely 
aligned  with  each  other  by  a  pair  of  end  plates  7,  which 
are  positioning  members,  so  that  they  are  coplanar 

25  when  the  cylinder  block  and  crankcase  are  assembled. 
In  this  embodiment,  the  two  end  plates  7  are  provided 
on  the  left  and  right  sides.  These  end  plates  7  are 
mounted  on  the  rear  end  surface  6  of  the  crankcase  2 
by  bolts  8.  Each  of  the  end  plates  7  has  a  portion  9  pro- 

30  jecting  upward  beyond  the  contact  surface  4  of  the 
crankcase  2.  By  contacting  the  rear  end  surface  5  of  the 
cylinder  block  1  against  these  projecting  portions  9,  the 
rear  end  surfaces  5  and  6  are  accurately  aligned.  Each 
of  the  end  plates  7  has  a  small  configuration  so  that  it 

35  does  not  become  an  obstacle  when  a  transmission  cas- 
ing  and/or  other  parts  are  assembled.  Locations, 
shapes  and  dimensions  of  the  end  plates  7  are  deter- 
mined  under  the  same  principle.  It  should  be  noted  that 
the  rear  end  surfaces  5  and  6  have  a  plurality  of  spac- 

40  edly-arranged  positioning  and  fixing  members  1  0  such 
as  bolt  holes,  dowels  and  dowel  holes  for  positioning 
and  fixing  of  a  transmission  casing  and/or  other  parts. 
[0029]  Now,  an  assembling  method  for  the  cylinder 
block  1  and  crankcase  2  will  be  described.  First,  the  end 

45  plates  7  are  attached  to  the  crankcase  2  by  the  bolts  8. 
Then,  the  rear  end  surface  5  of  the  cylinder  block  1  is 
placed  against  the  projecting  portions  9  of  the  end 
plates  7  while  the  cylinder  block  1  and  crankcase  2  are 
being  brought  into  contact  with  each  other.  During  this 

so  contacting,  the  projections  formed  on  the  contact  sur- 
face  3  or  4  fit  in  the  mating  holes  formed  in  the  other 
contact  surface  for  positioning.  This  positioning  is,  how- 
ever,  rough  positioning.  Specifically,  fitting  tolerance 
between  the  projections  and  holes  is  loose  as  com- 

55  pared  with  the  conventional  structure  so  that  the  cylin- 
der  block  1  and  crankcase  2  are  able  to  move  relative  to 
each  other  horizontally  in  right  and  left  as  well  as  back 
and  forth  to  a  certain  extent.  Because  of  this,  the  cylin- 

3 
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der  block  rear  end  surface  5  can  contact  the  end  plates 
7,  and  fitting  between  the  projections  and  holes  does 
not  affect  the  positioning  by  the  end  plates  7.  After  the 
contacting  between  the  cylinder  block  and  crankcase  is 
finished,  the  cylinder  block  and  crankcase  are  tightened 
and  firmly  united  by  bolts  (not  shown).  According  to  this 
assembling  process,  the  cylinder  block  and  crankcase 
are  joined  with  each  other  with  their  rear  end  surfaces  5 
and  6  being  coplanar. 
[0030]  According  to  the  illustrated  and  described 
structure  and  method,  as  understood  from  the  forego- 
ing,  the  positioning  between  the  rear  end  surfaces  5  and 
6  is  performed  by  the  end  plates  7  provided  on  one  of 
the  rear  end  surfaces  6,  so  that  it  is  not  necessary  to 
carry  out  the  positioning  by  the  dowels  or  the  like  pro- 
vided  on  the  contact  surfaces  3  and  4.  Therefore,  accu- 
racy  in  dimensions  and  machining  of  the  dowels  and 
associated  holes  is  substantially  unnecessary.  As  a 
result,  the  dowels  and  mating  holes  may  be  dispensed 
with  or  the  number  of  the  dowels  and  associated  holes 
may  be  reduced.  In  other  words,  by  providing  the  end 
plates  7,  the  positioning  of  the  rear  end  surfaces  5  and 
6  is  performed  by  a  simple  structure  and  method,  with- 
out  depending  upon  the  dowels  which  entail  high  manu- 
facturing  cost.  Accordingly,  highly  accurate 
machining/processing  and  assembling  are  not  needed 
and  cost  reduction  is  realized.  It  is  of  course  that  no  gap 
is  left  between  the  rear  end  surfaces  of  the  cylinder 
block  and  crankcase  and  a  transmission  casing  when 
they  are  assembled  with  each  other  since  the  rear  end 
surfaces  5  and  6  are  coplanar.  Thus,  damages  to  bolts 
and  flanges  extending  between  or  existing  near  the  cyl- 
inder  block,  crankcase  and  transmission  casing  would 
not  occur  dine  to  such  a  gap. 
[0031  ]  As  may  be  understood  from  the  above  descrip- 
tion,  the  positioning  members  are  not  limited  to  the  pla- 
nar  end  plates  7.  For  example,  they  may  be  stay-like 
parts.  The  end  plates  7,  however,  inherently  have  planar 
surfaces  so  that  the  positioning  becomes  easy  and 
accurate.  The  structure  is  also  simple.  Therefore,  it  is 
advantageous  in  terms  of  cost  reduction.  It  should  also 
be  noted  that  the  positioning  members  may  be  attached 
onto  the  rear  end  surface  5  of  the  cylinder  block  1  ,  or 
they  may  be  on  both  of  the  rear  end  surfaces  5  and  6. 
Further,  the  number  and  locations  of  the  positioning 
members  are  not  limited  to  the  illustrated  ones,  and  the 
positioning  members  may  be  removed  after  the  cylinder 
block  1  and  crankcase  2  are  joined  by  the  bolts.  If  the 
positioning  members  do  not  interfere  with  a  crankshaft 
and  flywheel,  the  positioning  members  may  not  be 
removed  after  assembling  since  otherwise  a  step  of 
removing  the  positioning  members  would  be  required. 
[0032]  Figure  3  illustrates  another  embodiment  of  the 
present  invention.  Similar  reference  numerals  are  used 
to  similar  components  in  Figures  1  through  3.  The  right 
end  plate  7A  also  includes  a  dust  cover  portion  1  1  to 
close  a  front  opening  of  a  transmission  casing  or  fly- 
wheel  housing.  Conventionally,  a  separate  dust  cover  is 

mounted  on  the  transmission  casing  or  the  like  to  close 
the  front  opening  thereof.  In  the  second  embodiment, 
however,  the  end  plate  7A  also  serves  as  the  dust  cover 
so  that  a  separate  dust  cover  is  not  needed.  This 

5  reduces  the  number  of  parts  and  in  turn  a  manufactur- 
ing  cost. 
[0033]  Other  modifications  and  changes  may  be  made 
without  departing  from  the  spirit  and  scope  of  the 
present  invention  defined  in  the  appended  claims. 

10 
Industrial  Applicability 

[0034]  The  present  invention  is  applicable  to  engine's 
cylinder  block-crankcase  assembling. 

15 
Claims 

1.  A  cylinder  block-crankcase  assembling  structure 
characterized  in  that  a  positioning  member  is  pro- 

20  vided  on  at  least  one  of  rear  end  surfaces  of  cylin- 
der  block  and  crankcase,  and  the  other  rear  end 
surface  is  abutted  to  the  positioning  member  when 
the  cylinder  block  and  crankcase  are  joined. 

25  2.  The  cylinder  block-crankcase  assembling  structure 
of  claim  1,  characterized  in  that  the  positioning 
member  is  a  planar  end  plate. 

3.  The  cylinder  block-crankcase  assembling  structure 
30  of  claim  1  or  2,  characterized  in  that  the  positioning 

member  has  a  portion  projecting  beyond  a  contact 
surface  between  the  cylinder  block  and  crankcase. 

4.  The  cylinder  block-crankcase  assembling  structure 
35  of  claims  1  ,  2  or  3,  characterized  in  that  the  posi- 

tioning  member  is  attached  to  the  rear  end  surface 
by  a  bolt. 

5.  The  cylinder  block-crankcase  assembling  structure 
40  according  to  any  one  of  claims  1  to  4,  characterized 

in  that  a  pair  of  positioning  members  are  provided 
on  the  rear  end  surface  on  its  right  and  left  sides. 

6.  The  cylinder  block-crankcase  assembling  structure 
45  according  to  any  one  of  claims  1  to  5,  characterized 

in  that  the  positioning  member  has  a  dust  cover 
portion  to  close  an  opening  of  a  transmission  cas- 
ing  or  flywheel  housing. 

so  7.  The  cylinder  block-crankcase  assembling  structure 
according  to  any  one  of  claims  1  to  6,  characterized 
in  that  the  rear  end  surfaces  of  the  cylinder  block 
and  crankcase  are  surfaces  to  contact  a  transmis- 
sion  casing  or  flywheel  housing. 

55 
8.  The  cylinder  block-crankcase  assembling  structure 

according  to  any  one  of  claims  1  to  7,  characterized 
in  that  a  projection  is  provided  on  one  of  contact 

4 
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surfaces  between  the  cylinder  block  and  crankcase 
and  a  hole  is  provided  on  the  other  contact  surface 
to  receive  the  projection  for  positioning  between  the 
cylinder  block  and  crankcase. 

9.  A  cylinder  block-crankcase  assembling  method 
characterized  in  that  a  positioning  member  is  pro- 
vided  on  at  least  one  of  rear  end  surfaces  of  cylin- 
der  block  and  crankcase,  and  the  other  rear  end 
surface  is  abutted  to  the  positioning  member  when 
the  cylinder  block  and  crankcase  are  joined. 

10.  A  cylinder  block-crankcase  assembling  method 
characterized  in  that  a  positioning  member  is  pro- 
vided  on  at,  least  one  of  rear  end  surfaces  of  cylin- 
der  block  and  crankcase,  a  projection  is  provided 
on  one  of  contact  surfaces  between  the  cylinder 
block  and  crankcase  and  a  mating  hole  is  provided 
on  the  other  contact  surface  to  receive  the  projec- 
tion  for  rough  positioning  between  the  cylinder 
block  and  crankcase,  the  cylinder  block  and  crank- 
case  are  joined  by  fitting  the  projection  into  the  mat- 
ing  hole,  the  cylinder  block  and  crankcase  are 
moved  relative  to  each  other  until  at  least  one  of  the 
rear  end  surfaces  of  the  cylinder  block  and  crank- 
case  abuts  against  the  positioning  member  for  final 
positioning  between  the  cylinder  block  and  crank- 
case,  and  the  cylinder  block  and  crankcase  are 
firmly  united  by  bolts. 

11.  The  cylinder  block-crankcase  assembling  method 
of  claim  9  or  10,  characterized  in  that  the  position- 
ing  member  is  a  planar  end  plate. 

12.  The  cylinder  block-crankcase  assembling  method 
of  claim  9,  10  or  1  1  ,  characterized  in  that  the  posi- 
tioning  member  has  a  portion  projecting  beyond  a 
contact  surface  between  the  cylinder  block  and 
crankcase. 

13.  The  cylinder  block-crankcase  assembling  method 
according  to  any  one  of  claims  9  to  12,  character- 
ized  in  that  the  positioning  member  is  attached  to 
the  rear  end  surface  by  a  bolt. 

14.  The  cylinder  block-crankcase  assembling  method 
according  to  any  one  of  claims  9  to  13,  character- 
ized  in  that  the  positioning  member  is  removed  after 
assembling  of  the  cylinder  block  and  crankcase  is 
finished. 

15.  The  cylinder  block-crankcase  assembling  method 
according  to  any  one  of  claims  9  to  14,  character- 
ized  in  that  a  pair  of  positioning  members  are  pro- 
vided  on  the  rear  end  surface  on  its  right  and  left 
sides. 

16.  The  cylinder  block-crankcase  assembling  method 

according  to  any  one  of  claims  9  to  15,  character- 
ized  in  that  the  positioning  member  has  a  dust 
cover  portion  to  close  an  opening  of  a  transmission 
casing  or  flywheel  housing. 

5 
17.  The  cylinder  block-crankcase  assembling  method 

according  to  any  one  of  claims  9  to  16,  character- 
ized  in  that  the  rear  end  surfaces  of  the  cylinder 
block  and  crankcase  are  surfaces  to  contact  a 

10  transmission  casing  or  flywheel  housing. 

18.  A  cylinder  block-crankcase  assembling  method 
characterized  in  that  end  plates  as  first  positioning 
members  are  provided  on  a  rear  end  surface  of  a 

15  crankcase  on  its  right  and  left  sides  by  bolts  such 
that  the  end  plates  project  upward  from  its  contact 
surface  to  a  cylinder  block  when  assembled,  a  plu- 
rality  of  second  positioning  projections  such  as 
dowels  are  provided  on  one  of  the  contact  surfaces 

20  of  the  cylinder  block  and  crankcase  and  a  plurality 
of  mating  holes  such  as  dowel  holes  are  provided 
on  the  other  contact  surface  to  receive  the  second 
positioning  projections,  the  cylinder  block  and 
crankcase  are  roughly  positioned  relative  to  each 

25  other  by  fitting  the  second  positioning  projections 
into  the  mating  holes,  the  cylinder  block  and  crank- 
case  are  moved  relative  to  each  other  until  the  rear 
end  surface  of  the  cylinder  block  abuts  against  the 
end  plates  for  final  positioning  between  the  cylinder 

30  block  and  crankcase,  and  the  cylinder  block  and 
crankcase  are  firmly  united  by  bolts. 
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