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Forced-circulation  type  water-cooling  system  for  horizontal  internal-combustion  engine. 

©  In  a  forced-circulation  type  water-cooling  system 
for  a  horizontal  internal-combustion  engine,  a  radia- 
tor  10  is  located  roughly  at  the  same  height  as  an 
engine  body  7  in  a  surrounding  space  outside  a 
cylinder  head  1  7  positioned  at  the  lateral  side  of  the 
engine  body  7  of  the  horizontal  internal-combustion 
engine  6.  A  cooling  water  inlet  56  for  a  water  jacket 
22  and  a  pump  mounting  seat  67  for  a  water  pump 
62  are  provided  at  one  of  the  front  and  back  op- 
posite  sides  of  the  cylinder  head  17,  which  is  the 
same  side  as  a  rotation  shaft  A  such  as  a  crankshaft 
34  or  a  gear  casing  21  projects  from  one  of  the  front 
and  back  opposite  sides  of  the  engine  body  7.  The 

pyj  water  pump  62  is  mounted  on  the  pump  mounting 
^   seat  67  in  such  a  state  as  its  pump  shaft  70  extend- 
ming  in  the  fore  and  back  direction.  A  pump  driving 
m  wheel  64  is  fixedly  secured  to  the  rotation  shaft  A, 
00  and  a  pump  input  wheel  63  is  fixedly  secured  to  the 
^.pump  shaft  70.  The  pump  driving  wheel  64  and  the 
gjpump  input  wheel  63  are  interlockingly  connected 
Meach  other  through  a  wrapping  connector  65.  And 
Qthe  cooling  water  within  the  radiator  10  is  adapted  to 

be  delivered  under  pressure  to  a  water  jacket  22  and 

F I G . 1  

circulated  to  the  radiator  10  by  means  of  the  water 
pump  62. LLJ 
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"FORCED-CIRCULATION  TYPE  WATER-COOLING  SYSTEM  FOR  HORIZONTAL  INTERNAL-COMBUSTION 
ENGINE" 

the  engine  body  107  gets  taller  correspondingly  to 
that  projecting  extent  and  the  size  of  an  internal- 
combustion  engine  106  gets  enlarged. 

(b)  A  supporting  construction  and  an  align- 
5  ment  adjusting  arrangement  for  a  water  pump  are 

complicated. 
First  of  all,  since  a  pump  supporting  frame  is 

required  only  for  supporting  the  water  pump  162,  a 
supporting  construction  for  the  water  pump  162 

w  gets  complicated. 
And,  as  for  driving  the  water  pump  162,  it  is 

the  simpliest  arrangement  that  a  pump  shaft  is 
interlockingly  connected  to  a  crankshaft  1  34  of  the 
engine  body  107  through  a  wrapping  connector 

15  such  as  a  belt  transmission  means.  For  accom- 
plishing  the  simplest  arrangement,  it  is  necessary 
to  accurately  adjust  the  pump  input  wheel  fixed  to 
the  pump  shaft  in  the  axial  direction  of  the  pump 
shaft  relative  to  the  pump  driving  wheel  fixedly 

20  secured  to  the  crank  shaft  134  projecting  from  the 
engine  body  107  in  the  fore  and  back  direction.  But 
in  such  a  conventional  construction  since  it  is  re- 
quired  to  mount  the  engine  body  107  and  the 
pump  supporting  frame  separately  on  a  common 

25  base,  it  is  apprehended  that  a  mounting  error  in  the 
direction  of  the  pump  shaft  gets  large.  In  order  to 
correct  such  an  error,  an  adjusting  shifter  means  is 
required  for  adjustably  shifting  the  water  pump  1  62 
in  the  axial  direction  of  the  pump  shaft  on  the 

30  pump  supporting  frame. 
Consequently,  the  supporting  construction  and 

the  alignment  adjusting  arrangement  for  the  water 
pump  162  gets  complicated. 

(c)  It  is  difficult  to  cool  the  whole  of  a  cyl- 
35  inder  head  intensively. 

Generally  in  a  water-cooled  horizontal  internal- 
combustion  engine,  a  head  jacket  124  is  provided 
with  jacket  communication  ports  125  to  intercon- 
nect  the  cylinder  jacket  123  and  the  head  jacket 

40  124  at  the  upper  and  the  lower  portions  in  the 
middle  of  the  fore  and  back  direction  thereof. 

Since  the  cooling  water  delivered  under 
pressure  by  means  of  the  water  pump  162  is 
adapted  to  be  ejected  upwardly  through  the  middle 

45  portions  in  the  fore  and  back  direction  within  the 
head  jacket  124  from  the  cool  water  inlet  156  and 
then  the  ejected  upper  water  flows  into  the  cylinder 
jacket  123  through  the  jacket  communication  ports 
125  in  large  quantities,  the  cooling  water  hardly 

so  goes  around  the  fore  and  back  opposite  portions  in 
the  head  jacket  124  and  as  the  result  it  gets 
difficult  to  perform  an  intensive  cooling  throughout 
the  cylinder  head  117. 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  forced-cir- 
culation  type  water-cooling  system  for  a  horizontal 
internal-combustion  engine,  wherein  the  cooling 
water  within  a  radiator  is  adapted  to  be  delivered 
under  pressure  to  a  water  jacket  as  well  as  cir- 
culate  to  the  radiator  by  means  of  a  water  pump. 

As  for  such  a  forced-circulation  type  water- 
cooling  system  for  a  horizontal  internal-combustion 
engine,  so  far  has  been  known  the  one  disclosed  in 
Japanese  Utility  Model  Publication  No.  1972-10583, 
which  is  constructed  as  follows  as  shown  in  Figure 
19. 

A  cooler  110  such  as  a  radiator  is  located 
roughly  at  the  same  level  as  an  engine  body  107  of 
a  horizontal  internal-combustion  engine  106  as  well 
as  in  a  lateral  space  outside  the  engine  body  107. 
And  a  water  jacket  1  22  comprises  a  cylinder  jacket 
123  formed  within  a  cylinder  block  113  and  a  head 
jacket  124  formed  within  a  cylinder  head  117,  and 
the  head  jacket  124  is  provided  with  a  cooling 
water  inlet  156  at  the  underside  thereof  and  the 
cylinder  jacket  123  is  provided  with  a  hot  water 
outlet  158  at  the  upper  portion  thereof.  The  hot 
water  outlet  1  58  and  the  upper  portion  of  the  cooler 
110  are  connected  each  other  by  a  hot  water  pipe 
159,  and  the  lower  portion  of  the  cooler  110  and 
the  cooling  water  inlet  156  are  connected  each 
other  by  a  cool  water  pipe  160.  A  water  pump  162 
is  interposed  in  an  intermediate  portion  of  the  cool 
water  pipe  160  as  well  as  in  a  space  under  the 
cylinder  head  117.  And  the  cooling  water  within  the 
cooler  110  is  adapted  to  be  delivered  under  pres- 
sure  through  the  cool  w.ater  pipe  160  to  the  water 
jacket  122  and  circulated  through  the  hot  water 
pipe  1  59  to  the  cooler  1  1  0  by  means  of  the  water 
pump  162. 

But  there  are  following  problems  associated 
with  said  conventional  construction. 

(a)  The  size  of  an  internal-combustion  en- 
gine  gets  enlarged. 

In  case  that  the  water  pump  162  is  located  in  a 
narrow  space  under  the  cylinder  head  117,  the 
lower  portion  of  the  water  pump  162  can't  help 
projecting  downwardly  from  the  underside  of  the 
engine  body  107.  Thereupon,  the  whole  height  of 
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(d)  The  engine  is  subjected  to  a  large  ther- 
mal  strain. 

Since  the  fore  and  back  opposite  portions  of 
the  cylinder  head  117  are  not  cooled  enough  while 
the  middle  portions  thereof  in  the  fore  and  the  back 
direction  are  cooled  intensively,  a  large  thermal 
strain  tends  to  be  caused  in  the  cylinder  head  117 
by  such  a  large  temperature  difference  there- 
between. 

in  the  fore  and  back  direction  as  well  as  in  the 
transverse  direction,*  the  size  of  the  horizontal 
internal-combustion  engine  can  be  reduced. 

(b)  A  supporting  construction  and  an  align- 
5  ment  adjusting  arrangement  for  a  water  pump  can 

be  simplified. 
First  of  all,  since  a  water  pump  is  mounted 

onto  a  cylinder  head,  a  supporting  frame  only  for 
the  pump  can  be  omitted. 

w  Next,  since  a  water  pump  is  mounted  onto  an 
engine  body  which  has  been  precisely  assembled, 
a  mounting  error  in  the  axial  direction  of  the  pump 
shaft  can  be  prevented  from  being  caused  at  the 
time  of  the  mounting  of  the  water  pump  and  a 

76  pump  input  wheel  for  the  water  pump  can  be 
aligned  exactly  in  the  axial  direction  thereof  relative 
to  a  pump  driving  wheel  fixedly  secured  to  a  rota- 
tion  shaft  such  as  a  crankshaft.  Therefore,  an  ad- 
justing  shifter  means  for  adjusting  a  water  pump 

20  axially  can  be  omitted. 
Accordingly,  the  supporting  construction  and 

the  alignment  adjusting  arrangement  for  the  water 
pump  can  be  simplified. 

(c)  The  whole  of  a  cylinder  head  can  be 
25  cooled  intensively. 

The  cooling  water  delivered  under  pressure  by 
means  of  a  water  pump  is  adapted  to  flow  vigor- 
ously  through  the  middle  portions  of  a  cylinder 
head  in  the  vertical  direction  from  one  of  the  fore 

30  and  back  opposite  sides  thereof,  then  impinge 
against  the  other  side  thereof  turning  and  separat- 
ing  into  two  streams  of  upper  one  and  lower  one 
and  flow  out  to  a  cylinder  jacket  through  upper  and 
lower  jacket  communication  ports  after  such  a  vi- 

35  gorous  circulation  through  upper  and  lower  half 
portions  of  a  head  jacket.  In  this  way,  since  the 
cooling  water  circulates  vigorously  and  flows  suffi- 
ciently  throughout  the  head  jacket,  the  whole  of  the 
cylinder  head  can  be  cooled  intensively. 

40  (d)  A  thermal  strain  in  a  cylinder  head  can 
be  reduced. 

As  mentioned  above,  since  the  whole  of  a 
cylinder  head  is  cooled  intensively,  an  even  ther- 
mal  condition  can  be  attained  in  the  cylinder  head 

45  and  as  the  result  a  thermal  strain  can  be  reduced 
•  therein. 

(e)  In  the  horizontal  internal  combustion  en- 
gine  as  constructed  above,  in  case  that  a  pump 
input  wheel  and  a  radiator  fan  are  fixedly  secured 

so  to  the  outwardly  forward  or  backward  projecting 
end  portion  of  the  pump  shaft  of  the  water  pump  as 
well  as  the  radiator  is  arranged  so  as  to  orientate  to 
the  radiator  fan,  the  radiator  fan  can  be  driven  by  a 
driving  means  for  the  water  pump.  As  the  result,  a 

55  driving  means  used  only  for  the  radiator  fan  can  be 
omitted  and  a  transmission  arrangement  for  the 
internal  combustion  'engine  can  be  simplified  to- 
tally. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  for  its  objects  to 
reduce  the  size  of  a  horizontal  internal-combustion 
engine,  to  simplify  a  supporting  construction  and 
an  alignment  adjusting  arrangement  for  a  water 
pump,  to  perform  an  intensive  cooling  throughout  a 
cylinder  head,  and  to  reduce  a  thermal  strain  in  a 
cylinder  head. 

For  accomplishing  the  above-mentioned  ob- 
jects,  a  forced-circulation  type  water-cooling  sys- 
tem  for  a  horizontal  internal-combustion  engine  ac- 
cording  to  the  present  invention  is  constructed  as 
follows. 

That  is,  a  radiator  is  located  roughly  at  the 
same  height  as  an  engine  body  as  well  as  in  a 
surrounding  space  outside  a  cylinder  head  posi- 
tioned  at  the  lateral  side  of  the  engine  body.  A  cool 
water  inlet  for  a  water  jacket  and  a  mounting  seat 
for  a  water  pump  are  provided  at  one  of  the  front 
and  back  opposite  sides  of  the  cylinder  head, 
which  is  the  same  side  as  a  rotation  shaft  such  as 
a  crankshaft  or  a  gear  casing  projects  from  one  of 
the  front  and  back  opposite  sides  of  the  engine 
body.  The  water  pump  is  mounted  on  the  mounting 
seat  in  such  a  state  as  its  pump  shaft  extending  in 
the  fore  and  back  direction.  A  pump  driving  wheel 
is  fixedly  secured  to  the  rotation  shaft,  and  a  pump 
input  wheel  is  fixedly  secured  to  the  pump  shaft. 
And  the  pump  driving  wheel  and  the  pump  inlet 
wheel  are  interlockingly  connected  each  other 
through  a  wrapping  connector  provided  there- 
between. 

Accordingly,  the  present  invention  has  follow- 
ing  advantages. 

(a)  The  size  of  a  horizontal  internal-combus- 
tion  engine  can  be  reduced. 

In  an  engine  body,  since  a  water  pump  can  be 
mounted  advantageously  in  a  lateral  space  outside 
a  projecting  portion  including  a  rotation  shaft  such 
as  a  flywheel  and  an  output  shaft  or  a  gear  casing, 
the  water  pump  can  be  prevented  from  projecting 
outside  a  rectangular  space  for  the  engine  body. 
Therefore,  since  the  height  of  the  engine  body  can 
be  decreased  without  increasing  the  sizes  thereof 
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DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figures  1  through  18  show  the  embodiments 
of  the  present  invention; 

Figures  1  through  9  show  the  first  embodi- 
ment  thereof; 

Figure  1  is  a  schematic  perspective  view 
showing  a  soundproof  type  engine  generator  hav- 
ing  a  horizontal  internal-combustion  engine  and  a 
generator  arranged  within  a  soundproof  casing; 

Figure  2  is  a  vertical  sectional  front  view 
of  said  engine  generator; 

Figure  3  is  a  horizontal  sectional  plan  view 
of  said  engine  generator; 

Figure  4  is  a  sectional  view  on  IV-IV  line  in 
Figure  2; 

Figure  5  is  a  view  on  V-V  line  in  Figure  4; 
Figure  6  is  a  partial  view  showing  the  first 

variant  example  corresponding  to  Figure  4; 
Figures  7  through  9  show  the  second  vari- 

ant  example; 
Figure  7  is  a  view  corresponding  to  Figure 

4; 
Figure  8  is  a  view  on  VIII-VIII  line  in  Figure 

7; 
Figure  9  is  a  view  on  IX-IX  line  in  Figure 

7; 
Figures  10  through  13  show  the  second 

embodiment  thereof; 
Figure  10  is  a  view  corresponding  to  Fig- 

ure  1; 
Figure  11  is  a  view  corresponding  to  Fig- 

ure  2; 
Figure  12  is  a  view  corresponding  to  Fig- 

ure  3; 
Figure  13  is  a  partial  view  corresponding 

to  Figure  4; 
Figures  14  through  18  show  the  third  em- 

bodiment  thereof; 
Figure  14  is  a  view  corresponding  to  Fig- 

ure  1; 
Figure  15  is  a  view  corresponding  to  Fig- 

ure  2; 
Figure  16  is  a  view  corresponding  to  Fig- 

ure  3; 
Figure  17  is  a  horizontal  sectional  plan 

view  of  an  engine  body; 
.  Figure  18  is  a  partial  view  corresponding 

to  Figure  4;  and 
Figure  19  is  a  schematic  vertical  sectional 

view  of  a  conventional  horizontal  internal-combus- 
tion  engine. 

Now  the  embodiments  of  the  present  invention 
will  be  explained  with  reference  to  the  drawings 
hereinafter. 

w  (First  Embodiment) 

Figures  1  through  9  show  the  first  embodiment 
thereof. 

In  Figures  1  through  3,  the  symbol  1  indicates 
15  a  soundproof  type  engine  generator,  and  2  does  a 

soundproof  casing  thereof.  The  soundproof  casing 
2  is  formed  in  a  laterally  elongated  configuration 
including  a  front  side  shown  by  the  arrow  of  F,  a 
back  side  shown  by  the  arrow  of  H,  a  left  side 

20  shown  by  the  arrow  of  L  in  the  front  view  and  a 
right  side  shown  by  the  arrow  of  R  in  the  front  view 
respectively  in  Fig.  1  . 

The  soundproof  casing  2  has  six  walls  assem- 
bled  sealingly  like  a  rectangular  cover  and  is  pro  ̂

25  vided  with  a  common  base  5  supported  on  a  bot- 
tom  wall  2a  through  a  plurality  of  vibro-  isolating 
rubber  members  4.  On  the  common  base  5,  the 
engine  body  7  of  a  water-cooled  horizontal  internal- 
combustion  engine  6  and  a  generator  8  are  moun- 

30  ted  in  parallel  at  the  left  and  the  right  respectively. 
A  fuel  tank  9  is  fixedly  secured  to  the  upper  wall  2b 
of  the  soundproof  casing  2  in  a  suspended  manner 
above  the  generator  8.  And  in  the  left  side  space 
outside  the  engine  body  7,  there  is  provided  a 

35  radiator  10  roughly  at  the  same  height  as  the 
engine  body  7.  A  battery  1  1  is  located  in  front  of 
the  radiator  1  0.  By  the  way,  the  inner  wall  surfaces 
of  the  soundproof  casing  2  are  provided  with  a 
soundproof  material  (  not  shown  in  the  drawings  ). 

40  First  of  all,  the  above-mentioned  internal-com- 
bustion  engine  6  will  be  explained  in  detail. 

The  engine  body  7  is  formed  for  a  water- 
cooled  two-cylinder  diesei  engine,  which  has  a 
cylinder  block  13  formed  integrally  with  a  crank- 

45  case  12  and  equipped  with  two  cylinders  14,  14 
whose  axes  are  laterally  horizontal  and  arranged  in 
parallel  relative  to  the  fore  and  back  direction.  A 
piston  15  is  fitted  into  each  cylinder  14.  And  at  the 
left  side  of  the  cylinder  block  13,  a  cylinder  head 

so  17  and  a  head  cover  18  are  fixedly  secured  in 
order.  The  cylinder  block  13  has  an  oil  pan  19 
protruded  from  the  underside  thereof  as  well  as  a 
gear  casing  21  protruded  from  front  side  thereof.  A 
water  jacket  22  of  the  engine  body  7  comprises  a 

55  cylinder  jacket  23  provided  within  the  cylinder 
block  13  and  a  head  jacket  24  provided  within  the 
cylinder  head  17,  both  of  which  are  interconnected 
each  other  through  a  plurality  of  jacket  communica- 
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tion  ports  25. 
Intake  ports  27,  27  provided  in  the  upper  side 

of  the  cylinder  head  17  are  connected  to  an  air- 
cleaner  29  through  an  intake  pipe  28.  The  air- 
cleaner  29  is  arranged  above  the  battery  11.  On 
the  other  hand,  exhaust  ports  30,  30  provided  in 
the  lower  side  of  the  cylinder  head  17  are  con- 
nected  to  a  muffler  32  through  an  exhaust  pipe  31  . 
The  muffler  32  is  located  at  the  back  side  within 
the  soundproof  casing  2. 

And  a  crankshaft  34  is  provided  at  the  central 
portion  of  the  cylinder  block  13  so  as  to  project 
backwardly  from  the  backside  thereof,  and  a 
flywheel  35  is  fixedly  secured  to  the  projecting  end 
portion  of  the  crankshaft  34.  The  flywheel  35  is 
covered  with  a  flywheel  cover  36  and  provided  with 
an  output  driving  pulley  37  protruded  as  a  rotation 
shaft  A  from  the  backside  of  the  flywheel  35.  Fur- 
ther,  a  starter  motor  40  is  fixedly  secured  on  the 
back  portion  of  the  cylinder  block  13  through  a 
bracket  39.  The  starter  motor  40  is  electrically 
connected  to  the  battery  11.  And  a  starting  pinion 
of  the  starter  motor  40  is  adapted  to  engage  a  ring 
gear  of  the  flywheel  35. 

The  generator  8  is  so  arranged  that  an  input 
shaft  42  thereof  is  in  parallel  with  the  crankshaft  34 
of  the  engine  body  7,  and  has  an  input  pulley  43 
fixedly  secured  to  the  projecting  end  portion  of  the 
input  shaft  42.  Around  both  the  input  pulley  43  and 
the  driving  pulley  37,  a  driving  belt  44  is  looped 
continuously  under  tension. 

Then  the  forced-circulation  type  water-cooling 
system  for  the  internal-combustion  engine  6  is  ar- 
ranged  as  follows. 

The  radiator  1  0  is  so  arranged  that  it  extends  in 
the  fore  and  back  direction  within  the  lateral  outer 
space  of  the  cylinder  head  17,  and  constructed  as 
a  forced  draft  type.  That  is,  at  the  right  side  of  the 
radiator  10  as  an  air  inlet  side,  there  are  provided  a 
radiator  fan  46,  a  fan  casing  47  and  a  fan-driving 
motor  48.  A  hot  water  inlet  51  projects  from  an 
upper  tank  50  of  the  radiator  10  and  a  cooling 
water  outlet  53  projects  from  a  lower  tank  52  there- 
of  rightwardly  respectively.  The  upper  tank  50  is 
further  provided  with  a  water  feed  cap  54  at  the 
upper  wall  thereof. 

On  the  other  hand,  the  water  jacket  22  has  a 
cooling  water  inlet  56  provided  at  the  back  side  of 
the  cylinder  head  17  and  a  hot  water  outlet  58 
provided  in  a  jacket  cover  57  of  the  cylinder  jacket 
23.  Accordingly,  the  hot  water  inlet  51  of  the  radia- 
tor  1  0  is  located  at  the  position  near  the  hot  water 
outlet  58  of  the  water  jacket  22,  and  the  cooling 
water  outlet  53  of  the  radiator  10  is  located  at  the 
position  near  the  cooling  water  inlet  56  of  the  water 
jacket  22.  And  the  hot  water  outlet  58  and  the  hot 
water  inlet  51  of  the  radiator  10  are  interconnected 
through  a  flexible  hot  water  pipe  59  made  of  rubber 

and  the  like  substantially  in  the  shortest  distance. 
The  cooling  water  outlet  53  of  the  of  the  radiator  10 
and  the  cooling  water  inlet  56  of  the  water  jacket 
22  are  interconnected  through  a  flexible  cool  water 

5  pipe  60  substantially  in  the  shortest  distance.  By 
the  way,  the  hot  water  pipe  59  and  the  cool  water 
pipe  60  may  be  formed  of  rigid  pipes.  But,  in  the 
case  of  the  flexible  pipe  as  mentioned  above,  the 
piping  work  can  be  carried  out  more  conveniently 

10  owing  to  its  large  freedom  of  piping. 
Between  the  cooling  water  inlet  56  and  the  cool 

water  pipe  60,  there  is  interposed  a  water  pump 
62,  which  is  interlockingly  connected  to  the  rotation 
shaft  A  provided  in  the  back  portion  of  the  crank- 

75  shaft  34.  That  is,  a  pump  input  pulley  63  as  a 
pump  inlet  wheel  is  connected  to  the  water  pump 
62,  and  a  pump  driving  pulley  64  as  a  pump- 
driving  wheel  is  provided  between  the  flywheel  35 
and  the  generator  driving  pulley  37.  A  driving  belt 

20  65  as  a  wrapping  connector  is  looped  continuously 
around  the  pump  driving  pulley  64  and  the  pump 
input  pulley  63  under  tension. 

As  shown  in  Figs.  4  and  5,  the  water  pump  62 
is  mounted  on  the  cylinder  head  17. 

25  -  That  is,  a  pump  mounting  seat  67  is  formed  on 
the  backside  of  the  cylinder  head  17  around  the 
cooling  water  inlet  56  in  such  a  state  as  protruding 
backwardly.  A  pump  casing  68  is  fixedly  secured 
on  the  pump  mounting  seat  67  and  supports  the 

30  pump  shaft  70  rotatably  in  such  a  state  as  projec- 
ting  backwardly.  The  front  end  of  the  pump  shaft 
70  is  equipped  with  a  vane  wheel  71  ,  and  the  back 
end  thereof  is  equipped  with  the  pump  input  pulley 
63.  And  a  suction  nozzle  73  of  the  pump  casing  68 

35  is  connected  to  the  cool  water  pipe  60  as  well  as  a 
delivery  port  74  of  the  water  pump  62  is  in  commu- 
nication  with  the  cooling  water  inlet  56  in  the  fore 
and  back  direction. 

The  engine  generator  1  arranged  as  mentioned 
40  above  operates  as  follows. 

The  engine  body  7  is  started  by  driving  the 
starter  motor  40  by  means  of  the  battery  11  and 
then  the  generator  8  commences  generating  of 
electrical  energy. 

45  The  water  pump  62  is  driven  through  the  driv- 
ing  belt  65  simultaneously  with  the  starting  of  the 
engine  body  7.  And  the  fan-driving  motor  48  is 
driven  by  means  of  the  electrical  power  of  the 
battery  11  or  from  the  generator  8  so  that  the 

so  radiator  fan  46  serves  to  supply  the  radiator  10  with 
the  cooling  air. 

And  then  the  cooling  water  within  the  radiator 
1  0  is  delivered  under  pressure  to  the  water  jacket 
22  by  means  of  the  water  pump  62  so  as  to  be 

55  circulated  to  the  radiator  10,  and  in  the  result  the 
engine  body  7  is  cooled  forcedly  thereby.  That  is, 
while  the  cooling  water  delivered  to  the  head  jacket 
24  through  the  cooling  water  inlet  56  by  the  water 
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the  soundproof  casing  2  can  be  enhanced  even  in 
the  case  that  they  are  arranged  therewithin. 
•  By  the  way,  as  a  transmission  means  for  the 

water  pump  62,  the  loop-shaped  transmission 
5  means  such  as  the  pulleies  and  the  belt  are  used 

in  the  above-mentioned  embodiment,  but  sprocket 
wheels  and  a  chain  may  be  used  also  instead  of 
them. 

Further,  instead  of  the  two-cylinder  type  diesel 
w  engine,  a  single-cylinder  type  one  or  a  gasoline 

engine  may  be  adopted  as  the  engine  body  7  of 
the  internal-combustion  engine  6. 

Figures  6  through  9  show  variant  examples, 
wherein  the  component  parts  having  the  same 

75  functions  as  the  ones  in  the  above-mentioned  em- 
bodiment  will  be  explained  under  the  indication  by 
the  same  symbols  hereinafter. 

Figure  6  shows  the  first  variant  example, 
wherein  the  mounting  construction  for  the  water 

20  pump  62  is  modified  as  follows.  That  is,  an  opening 
79  is  provided  at  the  backside  of  the  cylinder  head 
17,  and  a  side  cover  80  is  provided  there  so  as  to 
cover  the  opening  79.  The  pump  mounting  seat  67 
is  formed  on  the  backside  of  the  side  cover  80  and 

25  has  the  water  pump  62  mounted  thereon. 
Figures  7  through.  9  show  the  second  variant 

example,  wherein  the  water  pump  62  comprises  a 
pump  casing  82  and  a  pump  body  83  which  are 
constructed  so  as  to  be  separable  each  other  in  the 

30  fore  and  back  direction.  At  the  back  wall  of  the 
cylinder  head  17,  there  are  provided  the  upper  and 
the  lower  cooling  water  inlets  56,  56  and  the  pump 
mounting  seat  67,  on  which  the  pump  casing  82  is 
mounted  so  as  to  cover  the  cooling  water  inlets  56, 

35  56.  The  pump  casing  82  has  the  suction  nozzle  84 
protruded  slantly  downward  and  the  delivery  nozzle 
85  formed  at  the  center  thereof  so  as  to  orientate 
to  the  cooling  water  inlets  56. 

•Figures  10  through  18  show  the  other  embodi- 
40  ments,  wherein  only  the  different  constructions 

from  the  above-mentioned  first  embodiment  will  be 
explained  hereinafter.  The  component  parts  having 
the  same  functions  as  the  ones  in  the  above- 
mentioned  first  embodiment  are  indicated  by  the 

45  same  symbols. 

pump  62  is  flowing  out  of  the  hot  water  outlet  58 
through  the  cylinder  jacket  23,  the  cooling  water  ' 

cools  the  cylinder  head  17  and  the  cylinders  14 
and  gets  hotter  gradually.  Then  the  hot  water  is 
sent  to  the  radiator  10  through  the  hot  water  pipe 
59  and  radiates  the  heat  there  to  become  cool 
water.  The  cool  water  is  returned  to  the  water 
jacket  22  through  the  cool  water  pipe  60  by  means 
of  the  water  pump  62  so  as  to  carry  out  the 
circulation  of  the  cooling  water  through  the  cooling 
system. 

In  this  case,  as  shown  in  Fig.  4,  the  cooling 
water  delivered  under  pressure  to  the  water  jacket 
22  by  the  water  pump  62  is  adapted  to  impinge 
against  the  front  wall  of  the  cylinder  head  17  from 
the  back  side  thereof  and  then  turn  to  circulate 
vigorously  within  the  head  jacket  24.  After  that,  the 
cooling  water  is  adapted  to  flow  into  the  cylinder 
jacket  23  through  the  upper  and  lower  jacket  com- 
munication  ports  25,  25.  In  this  way,  since  the 
cooling  water  circulates  vigorously  throughout  the 
head  jacket  24  and  flows  therethrough  sufficiently, 
the  whole  of  the  cylinder  head  17  can  be  cooled 
intensively. 

And  since  the  radiator  fan  46  is  located  so  as 
to  carry  out  the  forced  draft  cooling  relative  to  the 
radiator  10,  the  radiator  fan  46  doesn't  suffer  an 
intensive  heating  by  the  hot  air  exhausted  from  the 
radiator  10,  the  radiator  fan  46  can  be  made  of 
plastic  material  and  manufactured  at  a  low  cost  and 
light  in  weight. 

Further,  the  atmosphere  sucked  by  the  opera- 
tion  of  the  radiator  fan  46  through  air  suction  open- 
ings  76  provided  in  the  right  side  wall  2c  of  the 
soundproof  casing  2  serves  to  cool  the  generator  8, 
the  cylinder  head  17  and  the  exhaust  pipe  31  of 
the  engine  body  7  and  then  cool  the  hot  water 
within  the  radiator  10.  The  atmosphere  is  heated 
during  such  a  cooling,  and  then  exhausted  outside 
the  soundproof  casing  2  through  exhaust  openings 
77  provided  in  the  left  side  wall  2d  thereof.  And 
since  the  intake  pipe  28  and  the  exhaust  pipe  31  of 
the  engine  body  7  are  arranged  apart  in  the  op- 
posite  direction  of  the  fore  and  back  one,  the  intake 
pipe  28  is  prevented  from  being  heated  by  the 
exhaust  pipe  31.  Therefore,  the  charging  efficiency 
for  the  intake  air  is  enhanced  and  the  output  power 
of  the  internal-combustion  engine  6  is  increased. 

Further,  since  the  cooling  air  for  the  radiator  10 
is  adapted  to  be  pass  from  the  cylinder  head  17 
side  to  the  radiator  10  side  so  that  the.  heat  radi- 
ated  from  the  cylinder  head  17  can  be  exhausted 
smoothly  outside  the  soundproof  casing  2,  and 
heat  stagnation  in  the  upper  apace  within  the 
soundproof  casing  2  can  be  effectively  prevented. 
Accordingly,  the  temperature  within  the  soundproof 
casing  2  can  be  kept  comparatively  low  and  the 
reliabilities  of  the  control  electric  appliances  within 

(Second  Embodiment) 

so  Figures  10  through  13  show  the  second  em- 
bodiment,  wherein  the  radiator  10  is  so  arranged 
that  it  extends  in  the  left  and  right  direction  in  the 
left  side  portion  of  the  back  side  space  outside  the 
engine  body  7.  And  the  air  cleaner  29  is  located 

55  above  the  cylinder  head  17,  and  the  muffler  32  is 
located  in  the  left  and  back  side  space  outside  the 
cylinder  head  17.  The  radiator  10  is  constructed 
the  same  as  the  above-mentioned  forced  draft  type 
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one  and  equipped  with  the  radiator  fan  46  orien- 
tated  to  the  air  inlets  at  the  front  side  thereof.  The 
radiator  fan  46  is  fixedly  secured  to  the  back  end 
portion  of  the  pump  shaft  70  of  the  water  pump  62. 
And  the  water  pump  62  and  the  radiator  fan  46  are 
adapted  to  be  driven  through  the  driving  belt  65 
simultaneously  with  the  operation  of  the  engine 
body  7. 

The  atmosphere  sucked  by  the  operation  of  the 
radiator  fan  46  through  the  air  suction  openings  76 
provided  in  the  right  side  portion  of  the  front  wall 
2e  and  in  the  right  side  wall  2c  respectively  is 
heated  during  the  cooling  of  the  hot  water  within 
the  radiator  10  and  exhausted  outside  the  sound- 
proof  casing  2  through  the  exhaust  openings  77 
provided  in  the  left  side  portion  of  the  back  wall  2f 
thereof. 

pump  driving  shaft  87.  And  the  pump  input  pulley  ( 
pump  input  wheel  )  63  is  fixedly  secured  to  the 
pump  shaft  70  of  the  water  pump  62.  Around  these 
both  pulleies  63,  64,  the  pump  driving  belt  (  wrap- 

5  ping  connector  )  65  is  looped  continuously  under 
tension  so  that  the  water  pump  62  and  the  radiator 
fan  46  can  be  driven  simultaneously  by  the  opera- 
tion  of  the  engine  body  7. 

As  shown  in  Fig  18,  the  cooling  water  delivered 
w  to  the  water  jacket  22  by  the  operation  of  the  water 

pump  62  is  adapted  to  flow  thereinto  vigorously 
from  the  front  side  of  the  cylinder  head  17  and 
impinge  against  the  back  wall  thereof.  Thereupon, 
the  cooling  water  turns  the  flowing  direction  thereof 

75  so  as  to  circulate  vigorously  throughout  the  cyl- 
inder  jacket  24  and  a  portion  of  the  circulating 
cooling  water  flows  into  the  cylinder  jacket  23 
through  the  jacket  communication  ports  25.  In  this 
way,  since  the  cooling  water  circulates  vigorously 

20  throughout  the  head  jacket  24  and  flows  thereth- 
rough  entirely,  the  whole  of  the  cylinder  head  17 
can  be  cooled  intensively. 

And  the  atmosphere  sucked  by  the  operation 
of  the  radiator  fan  46  through  the  air  suction  open- 

25  ings  76  respectively  provided  in  the  right  side 
portion  of  the  front  wall  2e  and  the  right  side  wall 
2e  of  the  soundproof  casing  2  is  heated  during  the 
cooling  of  the  hot  water  within  the  radiator  10  and 
exhausted  outside  the  casing  2  through  the  exhaust 

30  openings  77  provided  in  the  left  side  portion  of  the 
front  wall  2e. 

The  features  disclosed  in  the  foregoing  de- 
scription,  in  the  claims  and/or  in  the  accompanying 
drawings  may,  both  separately  and  in  any  com- 

35  bination  thereof,  be  material  for  realising  the  inven- 
tion  in  diverse  forms  thereof. 

(Third  Embodiment) 

Figures  14  through  18  show  the  third  embodi- 
ment,  wherein  the  engine  body  7  of  the  internal- 
combustion  engine  6  is  constructed  for  a  single- 
cylinder  type  diesel  engine,  and  the  radiator  10  is 
located  in  such  a  state  as  extending  in  the  left  and 
right  direction  in  the  left  portion  of  the  front  side 
space  outside  the  engine  body  7.  The  air  cleaner 
29  is  located  above  the  cylinder  head  17,  and  the 
muffler  32  is  located  in  the  left  and  back  side 
space  outside  the  cylinder  head  17.  The  radiator 
10  is  constructed  the  same  as  the  above-men- 
tioned  forced  draft  type  one  and  equipped  with  the 
radiator  fan  46  orientated  to  the  air  inlets  at  the 
backside  thereof. 

In  the  water  jacket  22  for  the  engine  body  7, 
the  cooling  water  inlet  56  is  provided  in  the  front 
wall  of  the  cylinder  head  17  in  such  a  state  as 
opening  in  the  fore  and  back  direction,  and  the  hot 
water  outlet  58  is  provided  in  the  jacket  cover  57 
for  the  cylinder  jacket  23.  The  water  pump  62  is 
mounted  on  the  pump  mounting  seat  67  formed 
around  the  cooling  water  inlet  56.  The  delivery  port 
74  of  the  water  pump  62  is  in  communication  with 
the  cooling  water  inlet  56  in  the  fore  and  back 
direction.  The  radiator  fan  46  is  fixedly  secured  to 
the  front  end  portion  of  the  pump  shaft  70  which 
extends  in  the  water  pump  62  in  the  fore  and  back 
direction. 

On  the  other  hand,  the  pump  driving  shaft  87  ( 
rotation  shaft  A  )  projects  forward  from  the  right 
and  upper  portion  of  the  gear  casing  21  .  The  pump 
driving  shaft  87  is  interlockingly  connected  to  the 
crankshaft  34  through  the  driven  gear  88  secured 
to  the  back  end  portion  thereof  and  the  gear  trans- 
mission  means  within  the  gear  casing  21.  The 
pump  driving  pulley  (  pump  driving  wheel  )  64  is 
fixedly  secured  to  the  front  end  portion  of  the 

Claims 
40 

1.  In  a  forced-circulation  type  water-cooling 
system  for  a  horizontal  internal-combustion  engine, 

a  radiator  10  of  the  horizontal  internal- 
combustion  engine  6  being  located  roughly  at  the 

45  same  height  as  an  engine  body  7  thereof  posi- 
tioned  at  the  lateral  side  of  the  engine  body  7, 

the  cooling  water  within  the  radiator  10  being 
adapted  to  be  delivered  under  pressure  to  a  water 
jacket  22  and  circulated  to  the  radiator  10  by 

so  means  of  a  water  pump  62, 
a  cooling  water  inlet  56  for  the  water  jacket  22 

and  a  pump  mounting  seat  67  for  the  water  pump 
62  being  provided  at  one  of  the  fore  and  back 
opposite  sides  of  the  cylinder  head  17,  and  the 

55  water  pump  62  being  mounted  on  the  pump 
mounting  seat  67  in  such  a  state  as  a  pump  -shaft 
70  extending  in  the  fore  and  back  direction,  and 

a  pump  driving  wheel  64  being  fixedly  secured 
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to  a  rotation  shaft  A  projecting  from  one  of  the  fore 
and  back  opposite  sides  of  the  engine  body  7, 
which  being  the  same  side  as  the  water  pump  62 
mounting  side,  and  the  pump  driving  wheel  64 
being  interlockingly  connected  through  a  wrapping  5 
connector  65  to  a  pump  input  wheel  63  fixedly 
secured  to  the  pump  shaft  70. 

2.  In  a  forced-circulation  type  water-cooling 
system  for  a  horizontal  internal-combustion  engine 
as  defined  in  Claim  1  ,  10 

the  radiator  10  is  equipped  with  a  radiator  fan 
46  orientated  thereto. 

3.  In  a  forced-circuiation  type  water-cooling 
system  for  a  horizontal  internal-combustion  engine 
as  defined  in  Claim  1,  75 

the  radiator  10  is  arranged  in  a  laterally 
orientated  state  in  the  lateral  space  outside  the 
cylinder  head  17  so  that  the  cooling  air  flow  passes 
by  in  the  lateral  direction. 

4.  In  a  forced-circulation  type  water-cooling  zo 
system  for  a  horizontal  internal-combustion  engine 
as  defined  in  Claim  3, 

the  radiator  fan  46  is  interposed  between  the 
radiator  10  and  the  cylinder  head  17  and  posi- 
tioned  so  as  to  carry  out  a  forced  drafting  relative  25 
to  the  radiator  10. 

5.  In  a  forced-circulation  type  water-cooling 
system  for  a  horizontal  internal-combustion  engine 
as  defined  in  Claim  1  , 

the  radiator  10  is  located  in  such  a  state  as  30 
orientating  in  the  fore  and  back  direction  in  the 
back  space  outside  the  cylinder  head  17  so  that 
the  cooling  air  flow  passes  by  in  the  fore  and  back 
direction. 

6.  In  a  forced-circulation  type  water-cooling  35 
system  for  a  horizontal  internal-combustion  §ngine 
as  defined  in  Claim  1  , 

the  radiator  10  is  arranged  in  such  a  state  as 
orientating  in  the  fore  and  back  direction  in  the 
front  space  outside  the  cylinder  head  17  so  that  the  40 
cooling  air  flow  passes  by  in  the  fore  and  back 
direction. 

7.  In  a  forced-circulation  type  water-cooling 
system  for  a  horizontal  internal-combustion  engine 
as  defined  in  Claim  5  or  Claim  6,  45 

the  water  pump  62  is  mounted  on  one  of  the 
front  and  back  opposite  sides  of  the  cylinder  head 
17,  which  is  the  same  side  as  the  radiator  10  is 
located, 

a  pump  input  wheel  63  and  the  radiator  fan  46  so 
are  fixedly  secured  to  the  projecting  end  portion  of 
the  pump  shaft  70  of  the  water  pump  62,  which 
projects  outwardly  in  the  fore  and  back  direction, 
and 

the  radiator  10  is  located  so  as  to  orientate  to  55 
the  radiator  fan  46. 
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