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©  The  present  invention  relates  to  an  internal  com- 
bustion  engine  of  the  four-cycle  type  comprising  a 
cylinder  block  with  at  least  one  cylinder  bore  defined 
therein,  a  piston  reciprocating  in  said  cylinder  bore, 
a  crankshaft  rotatably  journaled  and  driven  by  said 
piston,  a  cylinder  head  (15)  affixed  to  said  cylinder 
block  (14)  through  a  plurality  of  head  bolts  (50,51), 
an  exhaust  passage  arrangement  (33)  and  an  intake 
passage  arrangement  (32)  with  a  plurality  of  exhaust 
valves  (31)  and  at  least  three  intake  valves  (31) 
supported  in  said  cylinder  head,  said  exhaust  valves 
and  said  intake  valves  being  actuated  by  an  exhaust 
camshaft  (23)  and  an  intake  camshaft  (22),  respec- 
tively,  and  at  least  one  of  said  head  bolts  being 
disposed  on  the  intake  side  of  the  cylinder  head 
laterally  outwards  with  respect  to  the  intake  cam- 
shaft.  The  engine  is  improved  in  that  the  camshafts 
are  driven  from  said  crankshaft  via  an  intermediate 
reduction  gear  unit  (19,20,21). 
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This  invention  concerns  an  internal  combustion 
engine  as  indicated  in  the  preamble  of  claim  1  . 

Recently,  larger  numbers  of  valves  have  been 
used  as  one  means  to  increase  the  speed  of  4- 
cycle  engines.  For  example,  the  so-called  5-valve 
engines  with  three  air  intake  valves  and  two  ex- 
haust  valves  per  cylinder  have  appeared  on  the 
market. 

However,  as  the  number  of  valves  increase,  the 
more  numerous  the  problems  that  result  from  inter- 
ference  between  the  valve  lifters,  the  head  bolts 
and  the  like  in  the  cylinder  head,  so  that  the 
positioning  of  the  head  bolts  has  become  a  prob- 
lem.  These  problems  have  been  avoided  by  mak- 
ing  cylinder  heads  larger,  entailing  dual  structures, 
thus  increasing  the  number  of  cylinder  head  parts 
and  complicating  the  structure. 

Also,  since  in  4  cycle  engines,  the  camshafts 
are  rotated  at  one  half  the  speed  of  the  crankshaft, 
the  sprockets  affixed  to  the  camshafts  have  had  to 
be  of  a  relatively  large  diameter,  making  it  difficult 
to  reduce  engine  size. 

The  present  invention  was  developed  after  re- 
flection  upon  the  foregoing  problems  and  its  objec- 
tive  is  the  creation  of  a  four-cycle  engine  which, 
even  with  a  large  number  of  valves,  allows  a  com- 
pact  cylinder  head  with  a  single  structure. 

According  to  the  present  invention,  the  afore- 
mentioned  objective  is  performed  in  that  the  cam- 
shafts  are  driven  from  said  crankshaft  via  an  inter- 
mediate  reduction  gear  unit. 

According  to  a  preferred  embodiment  of  this 
invention,  the  foregoing  air  intake  valves  are  config- 
ured  in  a  radiating  manner,  and  moreover,  posi- 
tioned  so  that  the  distance  between  the  axes  of 
adjacent  air  intake  valves  is  a  minimum  substan- 
tially  at  the  mid-way  position  in  the  valve  axial 
direction  from  the  lower  edge  of  the  valve  to  the 
top  of  edge  of  the  lifter. 

According  to  a  further  preferred  embodiment, 
the  camshaft  bearings  are  located  between  the  air 
intake  valve  lifters  on  at  least  the  air  intake  side  of 
each  cylinder,  and  since  the  cylinder  head  bolts  on 
at  least  the  air  intake  side  are  positioned  outside 
the  air  intake  valve  lifters,  interference  among  the 
cylinder  head  bolts,  the  lifters  and  camshaft  bear- 
ings  is  avoided,  thereby  allowing  a  single  cylinder 
head  structure,  fewer  cylinder  head  parts,  and  a 
simplified  cylinder  head  structure. 

Further  preferred  embodiments  of  the  invention 
are  laid  down  in  the  further  subclaims. 

Hereinafter  the  present  invention  is  illustrated 
and  explained  in  greater  detail  by  means  of  a 
preferred  embodiment  in  conjunction  with  the  ac- 
companying  drawings,  wherein: 

Fig.  1  is  a  top  view  of  the  principal  parts  of  a 
cylinder  head  of  an  internal  combustion  engine 
according  to  an  embodiment  of  the  invention; 

Fig.  2  shows  the  cylinder  head  of  fig.  1  in  a 
sectional  view  taken  along  line  A-A  in  fig.  1; 
Fig.  3  shows  the  cylinder  head  of  fig.  1  including 
an  exhaust  valve  and  a  side  intake  valve  in  a 

5  sectional  view  taken  along  line  B-B  in  fig.  1; 
Fig.  4  shows  the  cylinder  head  of  fig.  1  including 
a  center  intake  valve  in  a  sectional  view  similar 
to  the  view  of  fig.  3  taken  along  line  C-C  in  fig. 
1; 

io  Fig.  5  is  a  sectional  view  showing  the  position- 
ing  of  the  air  intake  valves  in  the  camshaft 
direction; 
Fig.  6  is  a  front  view  of  the  internal  combustion 
engine  according  to  the  embodiment  of  fig.  1; 

75  and 
Fig.  7  is  a  side  view  of  the  internal  combustion 
engine  with  a  part  of  the  cover  removed. 

First,  to  describe  the  overall  structure  of  this 
embodiment  of  the  four-cycle  engine  1  ,  with  refer- 

20  ence  to  Figures  6  and  7,  said  four-cycle  engine  1 
is  a  multicylinder  engine  with  the  cylinders  posi- 
tioned  side-by-side.  As  shown  in  the  end  view  of 
Figure  6,  the  assembly  comprises  a  pulley  3  af- 
fixed  to  one  end  of  the  crankshaft  2,  a  drive  pulley 

25  5  for  the  alternator  4,  a  drive  pulley  7  for  the  water 
pump  6,  a  drive  pulley  9  for  the  power  steering 
pump  8,  and  a  drive  pulley  11  for  the  air  condition- 
ing  compressor  10.  These  pulleys  3,  5,  7,  9,  and 
11  are  connected  by  a  V-belt  12.  As  shown  in 

30  Figure  6,  a  pulley  13  is  used  to  adjust  the  tension 
of  V-belt  12. 

A  cylinder  head  15  is  affixed  atop  the  cylinder 
block  14  of  the  four-cycle  engine  1.  A  cylinder 
head  cover  16  also  covers  the  top  of  said  cylinder 

35  head  15.  An  oil  pan  17  is  mounted  under  the 
cylinder  block  14. 

Also,  on  one  side  of  the  four-cycle  engine  1, 
the  other  end  of  the  above  mentioned  crankshaft  2 
protrudes  through  a  space  formed  at  one  end  of 

40  the  cylinder  block  14,  as  shown  in  Figure  7,  and  a 
small  diameter  sprocket  18  is  affixed  there  to  said 
crankshaft  2.  Also  a  freely  rotating  intermediate 
shaft  19  is  present  at  the  bottom  of  the  foregoing 
cylinder  head  15  and  is  parallel  to  the  crankshaft  2. 

45  Large  and  small  diameter  sprockets  20,  21  are 
affixed  to  one  end  of  said  intermediate  shaft  19. 

Further,  long,  mutually  parallel  camshafts  22 
and  23  are  present  on  the  top  of  the  cylinder  head 
15  on  the  air  intake  and  exhaust  sides  and  run 

50  perpendicularly  to  the  plane  of  the  paper  of  Figure 
7.  Sprockets  24  and  25  are  affixed  to  one  end  of 
each  of  these  camshafts  22,  23,  respectively  and 
are  larger  in  diameter  than  the  foregoing  sprocket 
21. 

55  A  chain  26  spans  the  foregoing  sprockets  18 
and  20,  while  a  chain  27  spans  sprockets  21,  24 
and  25.  These  chains  26  and  27  are  maintained  at 
the  required  tension  by  tensioners  28  and  29. 
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The  details  of  the  foregoing  cylinder  head  15, 
will  be  explained  below  with  reference  to  Figures  1 
through  5. 

The  four-cycle  engine  1  as  shown  is  of  the  5- 
valve  type,  with  three  exhaust  valves,  30-1,  30-2 
(see  Figures  3  and  4)  on  the  air  intake  side  and 
two  exhaust  valves  31  (see  Figure  3)  on  the  ex- 
haust  side.  Three  air  intake  passages  32-1,  32-2 
(see  Figures  3  and  4)  and  two  exhaust  passages 
33  (see  Figure  3)  are  present  in  the  cylinder  head 
15.  These  air  intake  passages  32-1,  32-2  are 
opened  and  closed  by  the  foregoing  air  intake 
valves  30-1,  30-2  at  the  appropriate  timing,  as  are 
the  exhaust  passages  33  by  the  foregoing  exhaust 
valves  31  . 

The  above  mentioned  air  intake  valves  30-1, 
30-2  and  the  exhaust  valves  31  are  inserted  and 
retained  in  valve  guides  34,  35  so  that  they  are  free 
to  slide.  Above  them  are  valve  lifters  36,  37  respec- 
tively.  These  air  intake  valves  30-1,  30-2,  and  ex- 
haust  valves  31  are  held  in  the  normally  closed 
position  by  springs  38,  39,  respectively. 

Furthermore  the  above  mentioned  valve  lifters 
36  are  slidably  fitted  into  three  round  holes  40-1, 
40-2  present  at  the  air  intake  side  of  each  cylinder 
in  the  cylinder  head  15.  Valve  lifters  37  are  slidably 
fitted  into  two  round  holes  41  on  the  exhaust  side 
of  each  cylinder  in  the  cylinder  head  15.  However, 
as  shown  in  Figure  5,  the  thickness  of  the  material 
between  adjacent  round  holes  40-1,  40-2,  which 
are  positioned  in  a  radiating  manner  and  which 
contain  the  foregoing  air  intake  valves  30-1  ,  30-2,  is 
at  its  minimum  in  the  mid-way  position  in  the  axial 
direction  of  the  valves.  Accordingly,  the  distance 
between  the  adjacent  air  intake  valves  30-1,  30-2 
has  been  shortened,  providing  space  for  the  cam 
shaft  22  journal  and  allowing  to  increase  the  diam- 
eter  of  the  lifters  36. 

The  foregoing  camshafts  22,  23  run  parallel  to 
each  other  on  the  air  intake  and  exhaust  sides  on 
top  of  the  cylinder  head  15.  The  air  intake  side 
camshaft  22  is  supported  so  that  it  is  free  to  rotate 
in  the  journal  areas  on  bearings  held  by  the  bear- 
ing  cap  42  between  the  valve  lifters  36  (between 
the  round  holes  40-1  and  40-2)  in  the  cylinder  head 
15,  and  on  bearings  at  both  ends  of  the  cylinder 
head  15  held  by  bearing  caps  43.  Also,  the  exhaust 
side  camshaft  23  is  supported  in  such  manner  by 
bearings  44  that  it  is  free  to  rotate  in  the  areas 
between  valve  lifters  37  (holes  41)  in  the  cylinder 
head  15,  said  bearing  44  being  held  in  place  by 
bearing  cap  46  and  bolts  45  (see  Figure  4),  as  well 
as  by  bearings  at  both  ends  of  the  cylinder  head 
15,  which  are  held  by  bearing  caps  47. 

The  camshafts  22,  23  and  the  cams  22a,  23a 
sliding  against  the  above  mentioned  valve  lifters 
36,  37,  are  each  formed  integrally  as  single  units. 

Here,  as  is  shown  in  Figure  5,  the  centers  of 
the  various  cams  22a  on  the  air  intake  side  in  the 
width  direction  have  been  offset  to  the  left  in  Figure 
5  from  the  center  of  the  air  intake  side  valve  lifters 

5  36  by  the  amount  of  ei  ,  e2  and  e3.  Accordingly, 
when  the  cams  22a  drive  the  valve  lifters  36,  said 
valve  lifters  36  rotate  around  those  centers  (the 
axial  centers  of  air  intake  valves),  precluding  un- 
even  wear  of  said  valve  lifters. 

io  As  shown  for  the  embodiment  in  Figure  5,  the 
offset  ei  and  e3  on  both  sides  is  taken  on  the 
inside  of  the  centers  of  the  cams  22a,  while  the 
offset  e2  of  the  center  is  taken  on  the  left  side  of 
the  center  of  cam  22a.  Accordingly,  The  distance 

is  from  the  center  h  of  the  left  side  two  cams  22a,  is 
greater  than  the  distance  b  on  the  right  side  two 
cams  22a  (h  >  b),  so  that  the  thickness  bi  of  the 
journal  area  between  the  left  side  two  cams  22a  is 
greater  than  the  thickness  b2  of  the  journal  area 

20  between  the  right  side  two  cams  (bi  >  b2).  The 
offset  e2  may  be  used  on  either  side  of  the  center 
of  cam  22a,  and  if  the  offset  e2  had  been  taken  on 
the  right  side  with  respect  to  the  center  of  the  cam 
22a  in  Figure  5,  then  the  above  described  relation- 

25  ships  would  be  reversed:  they  would  be  h  <  b,  bi 
<  b2,  respectively. 

Also,  as  is  shown  in  Figures  1  and  4,  the  plug 
holes  48,  one  for  each  cylinder,  in  the  central  area 
of  the  cylinder  head  15  are  such  that  they  tilt 

30  toward  the  exhaust  side.  Again,  as  shown  in  Fig- 
ures  1  and  4,  the  holes  49  in  the  cylinder  head  15 
are  sand  drain  holes  used  for  the  casting  process. 

As  shown  in  Figure  4,  if  the  distances  from  the 
center  of  the  cylinder  bore  to  the  centers  of  cam- 

35  shafts  22,  23  are  Li  and  L2,  respectively,  and  if  the 
distances  from  the  center  of  the  plug  hole  48  to  the 
camshafts  22,  23  are  l_r  and  L2',  respectively,  the 
relationships  of  Li  <  L2,  W   ̂ L2'  hold  true. 

In  this  embodiment,  the  cylinder  head  15  has 
40  been  cast  as  a  single  unit,  and  it  is  held  onto  the 

foregoing  cylinder  block  14  (see  Figure  6)  by 
means  of  cylinder  head  bolts  52,  53  (see  Figure  2) 
which  pass  though  the  bolt  insertion  holes  50 
present  at  an  appropriate  pitch  on  the  air  intake 

45  side,  and  bolt  insertion  holes  51  present  at  an 
appropriate  pitch  on  the  exhaust  side  of  the  cyl- 
inder  head  15.  However,  as  is  shown  in  Figure  1, 
the  bolt  insertion  holes  50  on  the  air  intake  side  are 
outside  the  valve  lifters  26  (round  holes  40-1,  40- 

50  2). 
When  a  four-cycle  engine  with  the  above  de- 

scribed  configuration  is  running  and  rotates  the 
crankshaft  2,  this  rotation  is  transmitted  from  the 
sprocket  18  shown  in  Fig.  7  through  the  chain  and 

55  sprocket  20  to  the  intermediate  shaft  19  to  set  it 
into  rotation,  thereby  transmitting  the  rotation  of  the 
crankshaft  2  by  a  first-stage  speed  reduction  in  the 
proportion  of  the  ratio  of  the  diameters  of  the 

3 
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sprocket  18  to  sprocket  20  to  the  intermediate  shaft 
19.  Next  the  rotation  of  this  intermediate  shaft  -- 
already  reduced  by  the  first-stage  reduction  ~  is 
transmitted  through  the  chain  27  to  the  sprockets 
24  and  25  to  drive  into  rotation  their  resp.  cam- 
shafts  22  and  23,  the  ratios  of  the  diameters  of  the 
sprocket  21  on  the  intermediate  shaft  19  to  the 
sprockets  24  and  25  on  the  camshafts  22  and  23 
implementing  the  second-stage  speed  reduction, 
as  a  result  of  which  said  camshafts  22  and  23 
rotate  at  half  the  speed  of  the  crankshaft  2. 

When  the  camshafts  22,  23  are  rotatably  driven 
as  described  above,  the  above  mentioned  cams 
22a,  23a  are  caused  to  rotate,  thereby  pushing  the 
foregoing  intake  and  exhaust  valve  lifters  36,  37 
downward  at  an  appropriate  timing,  overcoming  the 
force  of  springs  38,  39  for  the  intake  and  exhaust 
valves  30-1,  30-2,  and  31,  whereby,  as  described 
above,  the  intake  and  exhaust  passages  32-1  ,  32-2, 
and  33  are  opened  and  closed  at  the  appropriate 
timing  by  the  intake  and  exhaust  valves  30-1  ,  30-2 
and  31. 

As  described  above,  in  this  embodiment  the 
rotational  speed  of  the  crankshaft  is  reduced  in  two 
stages  when  transmitted  to  the  camshafts  22,  23, 
thereby  enabling  the  sprockets  24,  25  affixed  to 
camshafts  22,  23  to  be  of  a  lesser  diameter,  allow- 
ing  a  reduction  of  the  distance  between  the  cam- 
shafts  22  and  23,  which  further  reduces  the  size  of 
this  four-cycle  engine  1. 

This  embodiment  comprises  bearings  for  the 
camshaft  22  which  are  positioned  between  the 
valve  lifters  36  for  the  three  air  intake  valves  30-1  , 
30-2  on  the  air  intake  side,  the  bolt  insertion  holes 
50  (for  cylinder  head  bolts  52)  on  the  air  intake 
side  being  positioned  outside  the  air  intake  side 
valve  lifters  36  (round  holes  40-1,  40-2),  while 
avoiding  interference  among  the  cylinder  head 
bolts  52,  the  valve  lifters  36  and  the  bearings.  As  a 
result  the  cylinder  head  may  be  a  single  structure; 
one  which  is  simpler  and  which  offers  a  reduced 
number  of  parts  for  the  cylinder  head  15. 

As  is  clear  from  the  foregoing  description,  the 
shown  embodiment  simplifies  the  cylinder  head 
structure,  even  enabling  a  single  cylinder  head 
structure  for  multi-valve  engines  and  the  achieve- 
ment  of  more  compact  four-cycle  engines  of  the 
type  having  three  air  intake  valves  per  cylinder  and 
overhead  air  intake  and  exhaust  camshafts,  by  us- 
ing  a  cylinder  head  with  a  single  structure,  a  two 
stage  speed  reduction  in  the  transmission  of  the 
rotation  of  the  crankshaft  to  the  foregoing  cam- 
shafts,  and  further,  by  positioning  camshaft  bear- 
ings  between  the  air  intake  valve  lifters,  and  by 
positioning  the  cylinder  head  bolts  outside  the  air 
intake  valve  lifters  on  the  air  intake  side  of  the 
head. 

Furthermore,  it  is  to  be  noted  that  the  provision 
and  arrangement  of  the  sand  drain  holes  49  is 
advantageous  particularly  with  respect  to  the  cast- 
ing  process.  This  is,  of  course,  not  restricted  to 

5  sand  drain  holes  provided  in  combination  with  the 
intermediate  reduction  gear  unit  or  the  head  bolts 
disposed  laterally  outwards  with  respect  to  the  in- 
take  camshaft. 

w  Claims 

1.  Internal  combustion  engine  of  the  four  cycle 
type  comprising  a  cylinder  block  (14)  with  at 
least  one  cylinder  bore  defined  therein,  a  pis- 

15  ton  reciprocating  in  said  cylinder  bore,  a  crank 
shaft  (2)  rotatably  journaled  and  driven  by  said 
piston,  a  cylinder  head  (15)  affixed  to  said 
cylinder  block  (14)  through  a  plurality  of  head 
bolts  (52,  53),  an  exhaust  passage  arrange- 

20  ment  (33)  and  an  intake  passage  arrangement 
(32-1,  32-2)  with  a  plurality  of  exhaust  valves 
(31)  and  at  least  three  intake  valves  (30-1,  30- 
2)  supported  in  said  cylinder  head  (15),  said 
exhaust  valves  (31)  and  said  intake  valves  (30- 

25  1,  30-2)  being  actuated  by  an  exhaust  cam- 
shaft  (23)  and  an  intake  camshaft  (22),  respec- 
tively,  and  at  least  one  of  said  head  bolts  (52) 
being  disposed  on  the  intake  side  of  the  cyl- 
inder  head  (15)  laterally  outwards  with  respect 

30  to  the  intake  camshaft  (22),  characterised  in 
that  the  camshafts  (22,  23)  are  driven  from 
said  crankshaft  (2)  via  an  intermediate  reduc- 
tion  gear  unit  (19,  20,  21). 

35  2.  Internal  combustion  engine  according  to  claim 
1,  characterised  in  that  said  intermediate 
reduction  gear  unit  comprises  an  intermediate 
shaft  (19)  rotatably  journaled  by  the  cylinder 
head  (15)  and  a  large  diameter  sprocket  (20) 

40  and  a  small  diameter  sprocket  (21)  connected 
for  rotation  with  said  intermediate  shaft  (19), 
said  large  diameter  sprocket  (20)  being  driven 
from  the  crankshaft  (2)  via  a  first  chain  means 
(26)  and  said  small  diameter  sprocket  (21) 

45  driving  the  intake  camshaft  (22)  and  exhaust 
camshaft  (23)  via  a  second  chain  means  (27). 

3.  Internal  combustion  engine  according  to  claim 
2,  characterised  in  that  the  axis  of  rotation  of 

50  the  intermediate  shaft  (19)  and  the  sprockets 
attached  thereto  is  laterally  offset  towards  the 
exhaust  side  of  the  cylinder  head  (15),  while  a 
tightening  device  (29)  for  tightening  the  second 
chain  (27)  is  disposed  on  the  intake  side  be- 

55  tween  the  small  diameter  sprocket  (21)  and  the 
intake  camshaft  (22). 

4 
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4.  Internal  combustion  engine  according  to  at 
least  one  of  claims  1  to  3,  characterised  in 
that  the  intake  camshaft  (22)  and  exhaust 
camshaft  (23)  are  provided  with  a  plurality  of 
cams  (22a,  23a)  for  actuating  the  intake  valves 
(30-1,  30-2)  and  exhaust  valves  (31),  respec- 
tively,  through  respective  valve  lifters  (36,  37) 
slidably  received  within  respective  lifter  holes 
(40-1,  40-2,  41)  formed  in  the  cylinder  head 
(15). 

5.  Internal  combustion  engine  according  to  claim 
4,  characterised  in  that  the  lifter  holes  (40-1  , 
40-2)  on  the  intake  side  of  the  cylinder  head 
(15)  are  disposed  inwardly  with  respect  to  the 
head  bolts  (52)  on  the  intake  side  of  the  cyl- 
inder  head  (15),  while  the  head  bolts  (53)  on 
the  exhaust  side  are  disposed  between  lifter 
holes  (41)  on  the  exhaust  side  of  the  cylinder 
head  (15). 

6.  Internal  combustion  engine  according  to  at 
least  one  of  claims  1  to  5,  characterised  in 
that  a  center  of  each  of  the  cams  (22a)  of  the 
camshaft  (22,  23)  is  offset  in  the  direction  of 
the  camshaft  axis  by  an  amount  (ei  ,  e2,  e3) 
with  respect  to  a  center  of  the  respective  valve 
lifters  (36,  37). 

7.  Internal  combustion  engine  according  to  claim 
6,  characterised  in  that  the  center  of  the 
cams  (22a)  for  the  side  intake  valves  (30-2)  are 
offset  in  opposite  diverging  directions  such  that 
the  distance  (h  )  between  one  of  the  side  intake 
valve  cams  (22a)  and  the  center  intake  valve 
cam  (22a)  is  greater  than  the  distance  (b) 
between  the  other  one  of  the  side  intake  valve 
cams  (22a)  and  said  center  intake  valve  cam 
(22a). 

8.  Internal  combustion  engine  according  to  at 
least  one  of  claims  1  to  7,  characterised  in 
that  the  intake  valves  (30-1  ,  30-2)  are  arranged 
in  a  radiating  manner,  such,  that  the  distance 
between  the  axes  of  two  adjacent  intake  valves 
(30-1,  30-2)  reaches  a  minimum  at  a  point 
between  a  top  edge  of  the  valve  lifters  (36)  and 
a  bottom  of  the  intake  valves  (30-1  ,  30-2). 

9.  Internal  combustion  engine  according  to  at 
least  one  of  claims  1  to  8,  characterised  in 
that  the  intake  camshaft  (22)  and/or  the  ex- 
haust  camshaft  (23)  are  rotatably  supported  by 
camshaft  bearings  (44)  formed,  at  least  par- 
tially,  in  the  cylinder  head  (15)  between  adja- 
cent  lifter  holes  (40-1,  40-2,  41). 

10.  Internal  combustion  engine  according  to  claim 
9,  characterised  in  that  journal  caps  (42,  43) 
are  provided  for  holding  the  camshafts  (22,  23) 
to  rotate  in  journal  areas  defined  by  said  cam- 

5  shaft  bearing  (44)  formed  in  the  cylinder  head 
(15). 

11.  Internal  combustion  engine  according  to  claim 
9  or  10,  characterised  in  that  the  length  of  a 

io  journal  area  formed  by  said  camshaft  bearing 
(44)  between  a  first  of  the  side  intake  cams 
(22a)  and  the  center  intake  cam  (22a)  is  great- 
er  than  the  length  of  a  journal  area  between  a 
second  of  the  side  intake  cams  (22a)  and  the 

is  center  intake  cam  (22a). 

12.  Internal  combustion  engine  according  to  at 
least  one  of  claims  1  to  11,  characterised  in 
that  the  cylinder  head  (15)  is  provided  with  a 

20  plug  hole  (48)  for  each  cylinder,  said  plug  hole 
(48)  being  disposed  between  the  center  intake 
valve  (30-1)  and  the  exhaust  valves  (31)  and 
tilted  towards  the  exhaust  side  of  the  cylinder 
head  (15). 

25 
13.  Internal  combustion  engine  according  to  claim 

12,  characterised  in  that  the  plug  hole  (48)  is 
disposed  such  that  a  distance  (Li  ')  between 
the  center  of  the  plug  hole  (48)  and  the  intake 

30  camshaft  (22)  is  smaller  than  a  distance  (L2') 
between  the  center  of  the  plug  hole  (48)  and 
the  exhaust  camshaft  (23). 

14.  Internal  combustion  engine  according  to  at 
35  least  one  of  claims  1  to  13,  characterised  in 

that  the  camshafts  (22,  23)  are  disposed  such 
that  a  distance  (Li)  between  the  intake  cam- 
shaft  (22)  and  the  cylinder  bore  axis  is  smaller 
than  a  distance  (L2)  between  the  exhaust  cam- 

40  shaft  (23)  and  said  cylinder  bore  axis. 

15.  Internal  combustion  engine  according  to  at 
least  one  of  claims  1  to  14,  characterised  in 
that  the  cylinder  head  (15)  is  provided  with  a 

45  sand  drain  hole  (49)  for  draining  sand  when 
casting  the  cylinder  head  (15),  said  sand  drain 
hole  (49)  being  offset  with  respect  to  the  cyl- 
inder  bore  axis  and  the  crankshaft  axis  towards 
the  exhaust  side  of  the  cylinder  head  (15). 

50 
16.  Internal  combustion  engine  according  to  at 

least  one  of  claims  1  to  15,  characterised  in 
that  the  cylinder  block  (14)  defines  a  plurality 
of  cylinders  arranged  in  line  and  a  sand  drain 

55  hole  (49)  is  provided  in  the  cylinder  head  (15) 
between  each  pair  of  adjacent  cylinders  in- 
wardly  with  respect  to  the  lifter  holes  (41)  for 
the  exhaust  valves  (31). 

5 
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17.  Internal  combustion  engine  according  to  at 
least  one  of  claims  1  to  16,  characterised  in 
that  the  intake  valves  (30-1,  30-2)  and  the 
exhaust  valves  (31)  are  slidably  received  and 
retained  within  valve  guides  (34,  35).  5 
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