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(54)  Drive  transmission  system  for  vessel  propulsion  device. 

(57)  A  drive  transmission  system  for  a  vessel  pro- 
pulsion  device  1  provided  with  a  clutch  operat- 
ing  device  that  can  easily  be  installed  comprises 
a  shift  slider  40  axially  slidable  within  a  propel- 
ler  shaft  9  to  move  a  clutch  gear  30  through  a 
clutch  shifter  pin  38  inserted  through  the  pro- 
peller  shaft  ;  and  an  operating  member  capable 
of  operating  the  shift  slider  from  above  a  gear 
case  5  ;  the  operating  member  includes  :  a  shift 
fork  50  engaged  with  a  fork  engaging  portion 
35c  of  the  shift  slider,  to  move  the  shift  slider  ;  a 
guide  member  59  supporting  the  shift  fork  mov- 
able  in  a  specific  direction  ;  a  rotary  rod  mem- 
ber  55  engaged  with  a  rod  engaging  section  50b 
of  the  shift  fork  to  move  the  shift  fork  ;  and  a 
support  member  51  drivably  supporting  the  rod 
member  and  fixedly  supporting  the  guide  mem- 
ber,  thereby  sub-assembling  the  rod  member 
and  the  guide  member  to  transmit  the  operation 
of  the  rod  member  to  the  shift  fork  ;  the  shift 
fork  is  so  assembled  to  be  engaged  with  the 
fork  engaging  section  of  the  shift  slider  by 
fitting  the  support  member  from  above  in  a 
specific  fitting  section  in  the  gear  case,  thereby 
transmitting  the  movement  of  the  rod  member 
to  the  shift  slider. 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  626  310  A2 2 

This  invention  relates  to  a  drive  transmission  sys- 
tem  for  a  vessel  propulsion  device  such  as  an  out- 
board  motor,  inboard-out  board  motor  and  so  forth  in 
which  power  is  transmitted  through  a  clutch. 

In  most  vessel  propelling  equipment,  output  pow- 
er  of  an  engine  is  transmitted  downward  by  means  of 
a  vertical  shaft  to  a  propeller  shaft.  There  is  provided 
a  clutch  mechanism  between  the  vertical  shaft  and 
the  propeller  shaft.  The  clutch  mechanism  is  com- 
posed  of  two  bevel  gears  rotatably  supported  on  the 
propeller  shaft  and  driven  by  the  vertical  shaft  to  ro- 
tate  in  opposite  directions  to  each  other,  and  a  clutch 
gear  rotatable  together  with  the  propeller  shaft  and 
slidable  along  the  propeller  shaft.  The  clutch  gear  is 
engaged  with  either  bevel  gear  according  to  its  sliding 
direction  to  rotate  the  propeller  shaft  in  a  normal  di- 
rection  or  a  reverse  direction. 

In  vessel  propelling  equipment  disclosed  in  Jap- 
anese  Patent  Laid-Open  No.  Sho  50-21493,  the 
above-mentioned  clutch  gear  is  connected  to  an  an- 
nular  member  axially  slidably  fitted  around  the  propel- 
ler  shaft  by  means  of  a  slider  so  that  the  clutch  gear 
can  be  slided  by  sliding  the  annular  member.  The  an- 
nular  member  is  provided  with  a  groove  on  the  periph- 
ery  and  an  engaging  pin  eccentrically  hanging  down 
from  a  lower  end  of  a  vertical  manipulating  shaft  (shift 
rod)  is  engaged  with  the  groove. 

With  the  rotation  of  the  shift  rod  the  engaging  pin 
rocks  back  and  forth  to  move  the  annular  member 
back  and  forth,  thus  operating  the  clutch. 

Since  the  annular  member,  however,  rotates  nor- 
mally  and  reversely  at  a  high  speed  together  with  the 
propeller  shaft,  with  the  engaging  pin  in  the  lower  part 
of  the  shift  rod  engaging  and  sliding  in  contact  with 
the  groove  in  the  outer  periphery  of  the  annular  mem- 
ber,  and  the  annular  member  is  pressed  back  and 
forth  by  the  engaging  pin  while  rotating  at  a  high 
speed,  deviation  of  the  shaft  center  and  vibration  of 
the  shaft,  if  slight,  are  likely  to  exercise  influence  on 
the  operation.  It  is,  therefore,  necessary  to  be  greatly 
careful  in  manufacturing  and  mounting  a  support 
structure  of  an  operation  system  in  order  to  insure  re- 
liable  operation  of  the  drive  transmission  system. 

Japanese  Patent  Laid-Open  No.  Sho  57-160796 
discloses  another  outboard  motor.  Fig.  16  shows  the 
lowermost  part  of  the  outboard  motor.  On  a  propeller 
shaft  01  having  a  propeller  (not  shown)  fitted  at  the 
rear  end  are  rotatably  supported  a  front  driven  gear 
03  and  a  rear  driven  gear  04.  These  driven  gears  03, 
04  are  bevel  gears  meshed  with  a  drive  gear  (not 
shown)  fitted  to  a  lower  end  of  a  vertical  shaft  which 
is  an  output  shaft  of  an  engine  (not  shown).  Rotation 
of  the  vertical  shaft  is  transmitted  to  the  driven  gears 
03,  04,  and  the  driven  gears  03,  04  rotate  in  opposite 
direction  to  each  other. 

A  clutch  gear  06  is  fitted  on  the  propeller  shaft  by 
splines  between  the  driven  gears  03,  04.  In  Fig.  16, 
the  clutch  gear  is  positioned  at  its  neutral  position. 

When  the  clutch  gear  06  slides  forward  and  meshes 
with  clutch  teeth  of  the  driven  gear  03,  rotation  in  the 
normal  direction  of  the  driven  gear  03  is  transmitted 
to  the  propeller  shaft  01  and  a  forward  thrust  is  gen- 

5  erated  by  the  propeller.  On  the  other  hand,  when  the 
clutch  gear  06  slides  rearward  to  mesh  with  clutch 
teeth  of  the  driven  gear  04,  rotation  in  the  revese  di- 
rection  of  the  driven  gear  04  is  transmitted  to  the  pro- 
peller  shaft  01  to  generate  a  rearward  thrust. 

10  Sliding  of  the  clutch  gear  06  is  caused  by  a  ma- 
nipulating  shaft  07.  The  manipulating  shaft  07  is  con- 
nected  to  the  clutch  gear  06  by  means  of  a  cam  08  fit- 
ted  to  the  lower  end  of  the  manipulating  shaft  07,  a 
cam  follower  09  engaging  with  the  cam  08  to  move 

15  back  and  forth,  a  shift  slider  010  connected  to  the 
cam  follower  09  and  inserted  within  the  propeller 
shaft  axially  slidably,  and  a  clutch  shifter  pin  011 
passing  through  elongate  holes  of  the  shift  slider  010 
and  the  propeller  shaft  01  perpendicularly  and  fitted 

20  to  the  clutch  gear  06,  in  turn. 
The  shift  slider  010  ia  formed  in  a  cylindrical 

shape,  within  which  two  springs  012,  01  3  are  inserted 
putting  the  clutch  shifter  pin  011  between  them.  The 
clutch  gear  06  is  positioned  at  the  neutral  position  by 

25  a  set  pin  provided  on  the  spline  fitting  position  be- 
tween  the  clutch  gear  06  and  the  propeller  shaft  01. 

When  the  manipulating  shaft  07  is  manipulated  to 
rotate  the  cam  08  and  move  the  shift  slider  010  to- 
gether  with  the  cam  follower  09  forward,  for  example, 

30  in  the  beginning  the  clutch  gear  06  and  the  clutch 
shifter  pin  011  are  held  to  the  neutral  position  by  the 
set  pin  and  the  rear  spring  013  is  compressed. 

Then,  at  the  time  when  the  force  of  the  spring  013 
exceeds  the  holding  force  by  the  set  pin,  the  set  pin 

35  releases  the  clutch  shifter  pin  011  and  the  force  of  the 
spring  013  acts  on  the  clutch  gear  06  through  the 
clutch  shifter  pin  011  to  cause  a  snap  action,  what  is 
called  detent  action,  of  the  clutch  gear  06  forwardly. 
The  clutch  teeth  of  the  clutch  gear  06  meshes  with  the 

40  clutch  teeth  of  the  front  driven  gear  03  smoothly,  the 
propeller  shaft  01  and  the  propeller  integrally  fitted  to 
the  shaft  01  rotate  in  the  normal  direction  and  the  ves- 
sel  goes  ahead. 

On  the  other  hand,  when  the  shift  slider  010 
45  moves  rearward,  the  front  spring  012  is  compressed 

and  the  clutch  gear  06  meshes  with  the  rear  driven 
gear  04  by  the  detent  action  to  rotate  the  propeller 
shaft  01  and  the  propeller  in  the  reverse  direction  so 
that  the  vessel  goes  astern. 

so  Though  a  smooth  clutch  engagement  can  be  ach- 
ieved  by  the  detent  action  as  described  above,  the 
above  customary  detent  construction  requires  two 
springs  012,  013,  and  a  special  jig  is  necessary  when 
the  clutch  shifter  is  assembled,  in  order  to  hold  the 

55  springs  012,  013  in  compressed  conditions  for  exam- 
ple,  therefore  the  assembling  is  not  easy. 

The  present  invention  seeks  to  solve  the  above 
described  disadvantages,  facilitating  reliable  support 
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and  accurate  installation  of  the  operation  system. 
The  present  invention  provides  a  drive  transmis- 

sion  system  for  a  vessel  propulsion  device  in  which  a 
propeller  shaft  having  a  propeller  on  one  end  is  rotat- 
ably  supported  inside  of  a  gear  case,  a  pair  of  gears 
including  an  ahead  gear  and  an  astern  gear  which  ro- 
tate  in  opposite  directions  are  rotatably  supported  on 
the  propeller  shaft,  a  clutch  gear  rotating  together 
with  the  propeller  shaft  and  supported  slidably  for- 
wardly  and  backwardly  clutches  either  one  of  the 
above-described  pair  of  gears,  to  thereby  turn  the 
propeller  normally  and  reversely  to  propel  a  vessel 
ahead  and  astern.  The  drive  transmission  system  has 
a  shift  slider  which  is  axially  slidable  within  the  pro- 
peller  shaft  and  moves  the  clutch  gear  through  a 
clutch  shifter  pin  mounted  through  the  propellershaft, 
and  an  operating  member  which  can  operate  the  shift 
slider  from  above  the  gear  case.  The  operating  mem- 
ber  comprises  a  shift  fork  engaged  with  a  fork  engag- 
ing  portion  of  the  shift  slider  for  moving  the  shift  slid- 
er,  a  guide  member  supporting  the  shift  fork  movably 
in  a  specific  direction,  a  rotary  rod  member  engaged 
with  a  rod  engaging  portion  of  the  shift  fork  to  thereby 
move  the  shift  fork,  and  a  support  member  drivably 
supporting  the  rod  member  and  also  fixedly  support- 
ing  the  guide  member  to  thereby  sub-assembling  the 
rod  member  and  the  guide  member  so  as  to  transmit 
the  operation  of  the  rod  member  to  the  shift  fork,  and 
is  assembled  by  fitting  the  support  member  from 
above  in  a  specific  fitting  part  of  the  gear  case,  there- 
by  the  shift  fork  engages  with  the  fork  engaging  por- 
tion  of  the  shift  slider  and  the  drive  power  is  transmit- 
ted  from  the  rod  member  to  the  shift  slider. 

The  shift  fork,  the  guide  member  and  the  rotary 
rod  member  which  are  sub-assembled  by  the  support 
member  can  be  installed  to  the  casing  as  one  unit,  and 
therefore  drive  transmission  to  the  shift  fork  from  the 
rod  member  and  operation  of  each  member  can  be 
performed  exactly  and  efficiently.  Furthermore, 
since  the  shift  fork  is  engaged  with  the  fork  engaging 
portion  of  the  shift  slider  by  only  fitting  the  support 
member  from  above  to  the  specific  fitting  section  of 
the  gear  case,  a  simple  and  sure  assembling  work 
can  be  realized. 

The  provision  of  the  support  member  with  a  pos- 
itioning  means  for  holding  the  shift  fork  in  a  neutral 
position  insures  easy  engagement  of  the  shift  fork 
with  the  fork  engaging  portion  of  the  shift  slider  when 
the  support  member  is  to  be  fitted  in  the  fitting  section 
of  the  gear  case. 

The  support  member  can  easily  be  positioned  rel- 
atively  to  the  gear  case  by  forming  a  slot  in  the  fitting 
section  of  the  gear  case  and  fitting  a  projection  pro- 
vided  on  the  support  member  in  the  slots. 

Furthermore,  requirements  for  both  the  base  and 
the  counter  specifications  can  easily  be  covered  by 
providing  a  rod  engaging  portion  of  the  shift  fork 
which  is  capable  of  engaging  with  the  rod  member 

also  in  the  state  that  the  rod  member  is  turned  to  the 
opposite  side. 

For  a  better  understanding  of  the  present  inven- 
tion  and  to  show  more  clearly  how  it  may  be  carried 

5  into  effect,  reference  will  now  be  made,  by  way  of  ex- 
ample,  to  the  accompanying  drawings,  in  which:- 

Fig.  1  is  a  side  sectional  viewshowing  the  general 
construction  of  an  outboard  motor  of  one  em- 
bodiment  according  to  the  present  invention; 

10  Fig.  2  is  a  side  sectional  view  of  a  major  portion 
of  the  same; 
Fig.  3  is  a  sectional  view  taken  along  line  Ill-Ill  in 
Fig.  2; 
Fig.  4  is  a  sectional  view  taken  along  line  IV-IV  in 

15  Fig.  2; 
Fig.  5  is  a  sectional  view  taken  along  line  V-V  in 
Fig.  2; 
Fig.  6  is  a  sectional  view  taken  along  line  VI-VI  in 
Fig.  5; 

20  Fig.  7  is  a  transverse  sectional  view  showing  a 
clutch  engaged  in  ahead  position; 
Fig.  8  is  a  transverse  sectional  view  showing  the 
clutch  engaged  in  astern  position; 
Fig.  9  is  a  sectional  view  of  a  clutch  operating  sys- 

25  tern  of  the  outboard  motor  of  the  counter  specifi- 
cation; 
Fig.  10  is  a  sectional  view  taken  along  line  X-X  in 
Fig.  9; 
Fig.  11  is  a  side  sectional  view  of  an  upper  portion 

30  of  the  outboard  motor; 
Fig.  12  is  a  plan  view  of  an  essential  part  of  the 
upper  portion; 
Fig.  13  is  a  view  similar  to  Fig.  2  showing  another 
embodiment  according  to  the  present  invention; 

35  Fig.  14  is  a  rear  view  of  a  bearing  holder  in  Fig. 
13; 
Fig.  15  is  a  sectional  view  taken  along  lineXV-XV 
in  Fig.  14;  and 
Fig.  16  is  a  side  sectional  view  of  a  major  portion 

40  of  a  customary  outboard  motor. 
Hereinafter  one  embodiment  of  a  drive  transmis- 

sion  system  of  a  vessel  propelling  equipment  accord- 
ing  to  the  present  invention  shown  in  Figs.  1  to  12  will 
be  explained. 

45  Fig.  1  shows  the  general  construction  of  an  out- 
board  motor  1  of  the  present  embodiment. 

The  external  shape  of  the  outboard  motor  1 
mounted  by  a  clamping  device  2  at  the  stern  of  a  boat 
S  is  formed  of  an  engine  cover  3  which  defines  a  part 

so  of  an  engine  compartment  housing  an  engine  6,  a 
case  section  4  contracted  at  the  middle  portion  and 
extending  downwardly  from  the  engine  cover  3,  and 
a  gear  case  5  supporting  a  propeller  shaft  9  having  a 
propeller  7  and  extending  horizontally. 

55  The  engine  6  in  the  engine  cover  3  has  a  crank- 
shaft  extending  vertically  downwardly  and  coaxially 
connected  to  a  vertical  shaft  8. 

The  vertical  shaft  8  mounted  passing  downward- 

3 
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ly  through  the  case  section  4  transmits  the  engine 
power  to  a  gear  mechanism  within  the  gear  case  5,  to 
normally  and  reversely  rotate  the  propeller  shaft  9  set 
in  a  substantially  horizontal  direction  within  the  lower 
casing  5  through  the  gear  mechanism,  thereby  turn- 
ing  the  propeller  7  installed  on  the  propeller  shaft  9  to 
move  the  boat  S  ahead  or  astern. 

The  gear  mechanism  includes  a  clutch  mecha- 
nism.  A  shift  rod  10  for  operating  the  clutch  mecha- 
nism  is  mounted  in  parallel  with  the  vertical  shaft  8, 
extending  from  the  engine  cover  3  to  the  gear  case  5. 

In  Fig.  2,  a  drive  gear  16  is  fitted  on  the  lower  end 
of  the  vertical  shaft  8  which  is  rotatably  supported  by 
a  bearing  15  in  the  gear  case  5.  On  the  other  hand  a 
pair  of  normally  and  reversely  driven  gears  1  9  and  20 
are  rotatably  mounted  in  front  of  and  behind  the  drive 
gear  16,  on  the  propeller  shaft  9  which  is  rotatably 
supported  through  a  bearing  18  by  a  bearing  holder 
ora  support  member  1  7  inserted  from  behind  the  gear 
case  5,  and  are  in  mesh  with  the  drive  gear  16. 

The  drive  gear  16  and  the  driven  gears  19  and  20 
are  bevel  gears.  The  rotation  of  the  drive  gear  16 
which  is  driven  by  the  vertical  shaft  8  is  changed  to 
the  rotation  of  the  driven  gears  19  and  20  around  axis 
of  the  propeller  shaft  9  which  is  mounted  nearly  hor- 
izontally. 

The  front  driven  gear  1  9  rotates  in  a  normal  direc- 
tion,  while  the  rear  driven  gear  20  rotates  in  a  reverse 
direction. 

The  driven  gear  19  has  a  cylindrical  portion  19a 
supported  on  the  propeller  shaft  9  through  a  bearing 
21  from  inside  and  supported  in  the  gear  case  5 
through  a  bearing  22  from  outside.  The  driven  gear  1  9 
is  provided  with  clutch  teeth  19c  on  radial  inside  of 
teeth  19b  to  be  meshed  with  the  drive  gear  16. 

The  rear  driven  gear  20  is  rotatably  supported  at 
a  cylindrical  portion  20a  on  the  propeller  shaft  9,  and 
the  cylindrical  portion  is  also  supported  in  the  support 
member  17  by  means  of  a  bearing  23.  Inside  of  teeth 
20b  in  mesh  with  the  drive  gear  16,  alutch  teeth  20c 
are  formed  oppositely  to  the  clutch  teeth  19c  of  the 
driven  gear  19. 

The  support  member  17  supporting  the  propeller 
shaft  9  has  a  large-diameter  cylindrical  portion  17a  at 
front  inside  of  which  the  bearing  23  is  mounted,  and 
the  small-diameter  cylindrical  portion  17a  ranging 
from  the  center  to  the  rear  portion,  through  the  inside 
of  which  the  propeller  shaft  9  is  supported.  On  the 
outside  of  the  cylindrical  portion  17b  are  formed  radial 
ribs  or  walls  17c  between  which  exhaust  gas  passag- 
es  are  formed.  The  outer  peripheral  surface  of  the 
support  member  17  is  fitted  in  a  specific  position  of 
the  gear  case  5. 

The  open  end  of  the  cylindrical  portion  17a  of  the 
support  member  17  is  in  contact  with  a  washer  24 
which  fits  in  a  groove  on  the  gear  case  5  side,  and  an 
O-ring  25  is  interposed  between  the  gear  case  5  and 
the  open  end  of  the  support  member  17  for  sealing. 

The  rear  end  portion  of  the  support  member  17  is 
locked  and  supported  by  a  circular  nut  27  which  is 
screwed  in  the  opening  of  the  gear  case  5. 

On  the  propeller  shaft  9  thus  rotatably  supported 
5  by  the  support  member  1  7  which  is  fitted  in  the  gear 

case  5,  is  splined  a  clutch  gear  30  between  the  front 
driven  gear  1  9  and  the  rear  driven  gear  20.  The  clutch 
gear  is  forwardly  and  backwardly  slidable  along  the 
propeller  shaft  9  and  rotates  in  one  unit  with  the  pro- 

10  peller  shaft  9. 
The  clutch  gear  30  has  clutch  teeth  30a  facing  the 

clutch  teeth  19c  and  20c  of  the  front  and  rear  driven 
gears  19  and  20.  When  the  clutch  gear  30  slides  for- 
ward,  the  clutch  teeth  30a  meshes  with  the  clutch 

15  teeth  19c  of  the  front  driven  gear  19  to  rotate  normally 
together  with  the  driven  gear  19,  and  when  the  clutch 
gear  30  slides  backward,  the  clutch  teeth  30a  meshes 
with  the  clutch  teeth  20c  of  the  rear  driven  gear  20  to 
rotate  reversely  together  with  the  driven  gear  20. 

20  The  rotation  of  the  clutch  gear  30  is  transmitted 
to  the  propeller  shaft  9  which  is  splined  thereto,  and 
therefore  the  propeller  shaft  9  normally  rotates  with 
the  forward  movement  of  the  clutch  gear  30,  and  re- 
versely  rotates  with  the  backward  movement  of  the 

25  clutch  gear  30.  When  the  clutch  gear  30  is  positioned 
at  center  where  the  teeth  30a  is  not  engaged  with  eith- 
er  of  the  front  and  rear  driven  gears  1  9  and  20,  no  ro- 
tation  is  transmitted,  that  is,  the  clutch  gear  30  is  in 
neutral  state. 

30  The  clutch  gear  30  is  provided  with  a  groove  30b 
formed  circumferentially  in  the  middle  of  a  axial  direc- 
tion;  and,  as  shown  in  Fig.  4,  there  are  provided  dia- 
metrically  opposing  large-diameter  round  holes  30c 
and  diametrically  opposing  small-diameter  round 

35  holes  30d  dri  Ned  so  as  to  open  on  the  groove  30b.  The 
holes  30c  and  30d  are  arranged  at  right  angle  to  each 
other. 

In  the  large-diameter  round  holes  30c  a  clutch 
shifter  pin  38  described  later  is  inserted,  while  in  each 

40  of  the  small-diameter  round  holes  30d  a  slightly  larg- 
er-diameter  set  ball  31  is  seated,  partly  sunk,  on  the 
inside  opening. 

In  the  positions  of  the  propeller  shaft  9  corre- 
sponding  to  the  round  holes  30d  are  formed  a  round 

45  holes  9c,  where  the  set  balls  31  can  move  in  and  out, 
and  springs  32  are  installed  inside  to  thereby  press 
the  set  balls  31  outwardly. 

The  set  balls  31  pressed  outwardly  by  means  of 
the  springs  32  are  engaged  in  the  round  holes  30d  of 

so  the  clutch  gear  30  to  thereby  lock  the  clutch  gear  30 
in  a  neutral  position. 

Thus,  the  clutch  gear  30  is  designed  to  be  posi- 
tioned  in  the  neutral  position  by  the  set  ball  31  .  When 
the  clutch  gear  30  is  given  a  forward  or  backward 

55  force  and  the  force  overcomes  a  force  of  the  spring 
32,  the  set  ball  31  retreats  into  the  hole  9c  to  release 
the  clutch  gear  30,  which  is  thus  allowed  to  move  (see 
Figs.  7  and  8). 

4 
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On  the  other  hand,  the  propeller  shaft  9  is  provid- 
ed  with  an  axial  round  hole  which  extends  from  the 
front  end  of  the  shaft  9  to  the  position  correspondint 
to  the  rear  driven  gear  20.  Namely,  the  front  part  of 
the  propeller  shaft  9  is  formed  as  the  cylindrical  por-  5 
tion  9a.  And  on  the  position  of  the  cylindrical  portion 
9a  corresponding  to  the  clutch  gear  30  is  drilled  an  ax- 
ially  long  hole  9b  perpendicularly  to  the  axis  of  the 
propeller  shaft  9. 

In  the  cylindrical  portion  9a,  a  shift  slider40  which  10 
is  a  double-cylinder  assembly  of  an  outer  shift  slider 
33  and  an  inner  shift  slider  34  is  slidably  inserted  from 
front. 

The  outer  shift  slider  33  is  formed  in  a  substan- 
tially  cylindrical  form  and  has  a  flange  33a  at  the  front  15 
end.  The  inner  hole  of  the  outer  slider  33  is  formed  by 
an  oblong  hole  33b  of  an  oblong  or  elliptical  section 
at  the  front,  a  small  round  hole  33c  formed  for  a  short 
distance  in  the  following  portion,  and  a  large-diameter 
round  hole  33d  extending  to  the  rear  end.  20 

In  the  rear  portion  of  the  outer  shift  slider  33  in 
which  the  large-diameter  round  hole  33d  is  formed,  a 
long  hole  33e  which  is  a  little  larger  in  diameter  in  an 
axial  direction  is  formed  in  a  direction  rectangular  to 
the  axis.  25 

The  inner  shift  slider  34  comprises  a  front  mem- 
ber  35  and  a  rear  member  36  which  are  connected  by 
screws  with  each  other.  The  front  member  35  has  a 
flange  35a  on  a  portion  a  little  to  the  front.  Before  the 
flange  35a  is  formed  a  large-diameter  cylindrical  por-  30 
tion  35b.  Ashort  cylindrical  portion  35c  which  is  a  little 
smaller  in  diameter  than  the  cylindrical  portion  35b  is 
formed  behind  the  flange  35a.  Immediately  after  the 
short  cylindrical  portion  35c  is  formed  a  flat  portion 
35d  which  fits  in  the  oblong  hole  33b  of  the  outer  shift  35 
slider  33.  Further  to  the  rear  of  the  flat  portion  35d  is 
formed  a  small-diameter  cylindrical  portion  35e  which 
fits  in  the  small  round  hole  33c  of  the  outer  shift  slider 
33,  and  on  the  rear  end  portion  of  the  cylindrical  por- 
tion  35e  is  formed  an  external  screw  35f.  40 

The  rear  member  36  is  cylindrical  and  slidably  fit- 
ted  in  the  large-diameter  round  hole  33d  which  is 
open  towards  the  rear  of  the  outer  shift  slider  33.  On 
the  front  portion  of  the  rear  member  36  is  formed  an 
internal  screw  36a  which  is  meshed  with  the  external  45 
screw  35f  of  the  front  member  35,  and  through  the 
rear  portion  of  the  rear  member  36  is  formed  a  long 
hole  36b  of  a  little  larger  diameter  in  the  axial  direc- 
tion,  perpendiculary  to  the  axial  direction.  And  on  the 
rear  end  face  is  formed  a  slot  36c  for  a  screw  driver.  50 

The  front  member  35  and  the  rear  member  36 
stated  above  are  connected  into  a  one-body  inner 
shift  slider  34  by  engagement  of  the  external  screw 
35f  and  the  internal  screw  36a. 

The  inner  shift  slider  34  and  the  outer  shift  slider  55 
33  are  sub-assembled  in  advance  and  a  spring  37  is 
interposed  therebetween. 

That  is,  first  the  front  member  35  of  the  inner  shift 

slider  34  is  inserted  into  the  front  opening  of  the  outer 
shift  slider  33,  and  the  flat  portion  35d  on  the  front 
member  35  side  is  fitted  in  the  oblong  hole  33b  on  the 
outer  shift  slider  33  side,  thereby  restricting  relative 
rotation  of  both  of  these  members.  Between  the 
flanges  33a  and  35a  of  these  members  is  provided  a 
space  of  the  same  length  as  that  of  the  cylindrical  por- 
tion  35c  of  the  front  member  35. 

Into  the  large-diameter  round  hole  33d  of  the  out- 
er  shift  slider  33,  the  small-diameter  cylindrical  por- 
tion  35e  of  the  front  member  35  is  projecting  from  the 
front.  Between  the  round  hole  33d  and  the  cylindrical 
portion  35e  is  inserted  a  coil  spring  37;  the  rear  mem- 
ber  36  of  the  inner  shift  slider  34  is  fitted  in  the  hole 
33d  so  as  to  close  the  rear  opening  of  the  outer  shift 
slider  33;  and  with  the  front  internal  screw  36a  aligned 
with  the  external  screw  35f  of  the  front  member  35, 
the  rear  member  36  is  turned  by  a  screw  driver  using 
the  slot  36c  provided  in  the  rear  end  face  to  engage 
the  front  internal  screw  36a  with  the  external  screw 
35f.  Thereby  the  spring  37  is  compressed  between 
the  rear  member  36  and  the  outer  shift  slider  33  to 
push  the  outer  shift  slider  33  forwardly  and  the  inner 
shift  slider  34  backwardly. 

The  rotation  of  the  rear  member  36  is  adjusted  so 
that  the  long  hole  33e  of  the  outer  shift  slider  33  and 
the  long  hole  36b  of  the  rear  member  36  will  be  a  little 
out  of  alignment  in  a  longitudinal  direction. 

That  is,  adjustment  is  made  to  locate  the  long 
hole  36b  of  the  rear  member  36  a  little  behind  the  long 
hole  33e  of  the  outer  shift  slider  33  so  that  the  aligned 
parts  of  these  long  holes  will  just  form  a  round  hole. 

The  outer  shift  slider  33  and  the  inner  shift  slider 
34  which  have  been  sub-assembled  as  described 
above  are  inserted  into  the  cylindrical  portion  9a 
through  the  front  opening  of  the  propeller  shaft  9.  The 
round  hole  formed  by  the  aligned  parts  of  the  long 
holes  33e  and  34b  is  aligned  with  the  long  hole  9b  of 
the  propeller  shaft  9  and  the  round  hole  30c  of  the 
clutch  gear  30,  and  the  clutch  shifter  pin  38  is  inserted 
into  the  holes  thus  aligned. 

The  clutch  shifter  pin  38  has  a  length  equal  to  the 
inside  diameter  of  the  groove  30b  provided  circumfer- 
entially  on  the  clutch  gear  30,  and  a  coil  39  is  fitted 
in  the  groove  30b  to  prevent  the  clutch  shifter  pin  38 
from  dropping. 

The  clutch  shifter  pin  38  is  integrally  fitted  in  the 
round  hole  30c  of  the  clutch  gear  30,  through  the  long 
hole  9b  of  the  propeller  shaft  9,  so  as  to  be  longitu- 
dinally  slidable  together  with  the  clutch  gear  30. 

In  the  neutral  state,  the  clutch  shifter  pin  38  is  in- 
serted  through  the  outer  shift  slider  33  along  the  rear 
edge  of  the  long  hole  33e  leaving  a  space  to  the  front 
edge  of  the  long  hole  33e,  and  through  the  inner  shift 
slider  34  along  the  front  edge  of  the  long  hole  36b 
leaving  a  space  to  the  rear  edge  of  the  long  hole  33e. 

Since  the  long  hole  36b  of  the  inner  shift  slider  34 
has  a  spacing  at  the  rear  of  the  clutch  shifter  pin  38, 

5 
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when  the  inner  shift  slider  34  receives  a  forward 
force,  the  force  will  not  be  exerted  directly  to  the 
clutch  shifter  pin  38  but  will  compress  the  spring  37, 
thereby  transmitting  the  force  by  virtue  of  a  spring 
force  of  the  spring  37  to  the  outer  shift  slider  33.  Since 
the  long  hole  33e  of  the  outer  shift  slider  33  is  in  con- 
tact  with  the  clutch  shifter  pin  38  at  the  rear  edge,  the 
outer  shift  slider  33  acts  to  move  the  clutch  shifter  pin 
38  forwardly. 

That  is,  when  the  inner  shift  slider  34  receives  a 
forward  force,  the  force  acts  on  the  clutch  shifter  pin 
38  through  the  spring  37  and  the  outer  shift  slider  35 
for  moving  the  clutch  gear  30  integral  with  the  clutch 
shifter  pin  38  forwardly. 

Reversely,  the  long  hole  33e  of  the  outer  shift 
slider  33  has  a  spacing  before  the  clutch  shifter  pin 
38,  and  therefore  when  the  outer  shift  slider  33  re- 
ceives  a  backward  force,  the  force  will  not  act  directly 
on  the  clutch  shifter  pin  38,  but  compresses  the 
spring  37,  thereby  transmitting  the  force  by  virtue  of 
a  spring  force  of  the  spring  37  to  the  inner  shift  slider 
34.  Since  the  front  edge  of  the  long  hole  36b  of  the 
inner  shift  slider  34  is  in  contact  with  the  clutch  shifter 
pin  38,  the  inner  shift  slider  34  acts  to  move  the  clutch 
shifter  pin  38  backwardly. 

That  is,  when  the  outer  shift  slider  33  receives  a 
backward  force,  the  force  acts  on  the  clutch  shifter 
pin  38  through  the  spring  37  and  the  inner  shift  slider 
34,  thereby  moving  the  clutch  gear  30  integral  with  the 
clutch  shifter  pin  38  backwardly. 

There  is  provided  the  so-called  detent  mecha- 
nism  that  the  clutch  gear  30,  as  described  above,  is 
positioned  in  a  neutral  state  by  means  of  the  set  ball 
31  relative  to  the  propeller  shaft  9,  and  therefore 
when  the  spring  force  of  the  spring  37  acts  on  the 
clutch  shifter  pin  38  to  overcome  the  force  of  the 
spring  32  which  is  protruding  the  set  ball  31  out,  the 
set  ball  31  sinks  to  disconnect  the  clutch  gear  30, 
whereby  the  clutch  gear  30  is  moved  energetically  in 
the  axial  direction  into  mesh  with  either  one  of  the 
driven  gears  19  and  20. 

Clutch  operation  is  done  smoothly  by  means  of 
the  detent  mechanism. 

Fig.  7  is  a  view  showing  the  clutch  gear  30  mesh- 
ing  with  the  front  driven  gear  19  in  the  ahead  state  of 
the  boat  S,  and  Fig.  8  is  a  view  showing  the  clutch 
gear  30  meshing  with  the  rear  driven  gear  20  in  the 
astern  state  of  the  boat  S. 

Next,  an  operating  mechanism  for  moving  the 
outer  shift  slider  33  or  the  inner  shift  slider  34  will  be 
explained. 

The  front  cylindrical  portion  35b  of  the  front  mem- 
ber  35  of  the  inner  shift  slider  34  is  slidably  fitted  in 
the  cylindrical  portion  5a  formed  on  the  gear  case  5. 
Between  the  cylindrical  portion  5a  and  the  propeller 
shaft  9  are  positioned  the  flange  35a  of  the  inner  shift 
slider  34  and  the  flange  33a  of  the  outer  shift  slider 
33  with  a  specific  size  of  distance  provided  there- 

between.  A  bifurcated  shift  fork  50  is  mounted  astride 
the  cylindrical  portion  35c  from  above  between  the 
flanges  35a  and  33a. 

Above  the  shift  fork  50,  a  substantially  cylindrical 
5  housing  or  a  support  member  51  is  fitted  and  support- 

ed  in  the  opening  5c  which  is  provided  at  the  lower 
end  of  the  round  hole  5b  formed  in  the  gear  case  5 
and  a  little  smaller  in  diameter  than  the  round  hole  5b. 

The  support  member  51  has  a  small-diameter 
10  round  hole  51a  in  the  upper  half  portion  and  a  large- 

diameter  round  hole  51b  in  the  lower  half  portion,  both 
formed  through  in  a  vertical  direction.  There  are 
formed  a  small-diameter  lateral  hole  51c  in  the  upper 
half  portion  and  a  lateral  hole  51  d  in  the  vicinity  of  the 

15  lower  end  of  the  lower  half  portion.  The  holes  51c  and 
51d  are  formed  in  parallel  with  the  propeller  shaft  9. 

In  one  side  of  the  upper  lateral  hole  51c  is  fitted 
a  knock  pin  52  for  positioning  the  support  member  51  , 
partly  protruding  outside.  The  knock  pin  52  is  insert- 

20  ed  from  above  into  a  groove  5d  which  is  formed  at  the 
rear  portion  of  the  opening  5c  to  position  the  support 
member  51. 

Another  side  of  the  upper  lateral  hole  51c  is  made 
small  in  diameter  in  the  vicinity  of  the  outside  surface. 

25  And  a  spring  3  and  a  retaining  ball  54  are  inserted 
from  inside  in  the  lateral  hole  51c. 

In  the  round  hole  51a  of  the  support  member  51 
is  rotatably  inserted  a  cylindrical  eccentric  pin  holder 
55. 

30  In  the  cylindrical  portion  of  the  eccentric  pin  hold- 
er  55  is  fitted  the  shift  rod  10,  and  the  eccentric  pin 
holder  55  is  rotatable  together  with  the  shift  rod  10.  A 
lateral  hole  55a  is  formed  on  the  side  surface  of  the 
pin  holder  55  at  a  specific  position,  and  the  retaining 

35  ball  54  engages  with  the  hole  55a  to  positioning  the 
pin  holder  55  in  the  neutral  state. 

The  eccentric  pin  holder  55  large  in  outside  diam- 
eter  at  the  lower  end  55b  has  a  dilated  portion  55c 
bulging  rightwards  in  the  neutral  position  (Fig.  5)  and 

40  a  bar-like  eccentric  pin  56  is  fitted  in  the  dilated  por- 
tion  55c  and  extends  downwardly. 

The  eccentric  pin  holder  55  is  fitted  in  the  round 
hole  51a  of  the  support  member  51  from  under,  and 
is  retained  at  an  upwardly  exposed  portion  thereof  by 

45  a  retaining  piece  58  through  a  washer  57,  thereby  be- 
ing  rotatably  supported  by  the  support  member  51. 

On  the  other  hand,  a  shift  fork  guide  pin  59  is  pro- 
vided  in  the  lower  lateral  hole  51c  of  the  support  mem- 
ber  51  in  parallel  with  the  propeller  shaft  9.  The  upper 

so  portion  of  the  shiftfork  50  is  installed  through  the  shift 
fork  guide  pin  59,  thus  being  longitudinally  slidably 
supported. 

The  sliding  portion  50a  of  this  shift  fork  50  has 
grooves  50b  on  the  opposite  sides.  The  eccentric  pin 

55  56  is  engaged  with  the  right  side  groove  50b  (Fig.  6). 
The  clutch  operating  mechanism  is  of  the  afore- 

said  construction,  and  in  the  neutral  condition  the  ec- 
centric  pin  56  is  in  the  rightmost  position.  When  the 

6 
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shift  rod  10  is  turned  counterclockwise  as  viewed 
from  above,  the  eccentric  pin  56  also  turns  counter- 
clockwise  with  the  eccentric  pin  holder  55  to  slide  the 
shift  fork  50  forwardly. 

The  shift  fork  50,  when  slid  forwardly,  moves  the 
inner  shift  slider  34  forwardly,  and  therefore,  as  de- 
scribed  above,  the  clutch  gear  30  operates  like  a  de- 
tent  to  engage  the  front  driven  gear  19  as  shown  in 
Fig.  7,  transmitting  the  normal  rotation  to  the  propel- 
ler  shaft  9  to  move  the  boat  S  ahead. 

Reversely,  when  the  shift  rod  10  is  turned  clock- 
wise  as  viewed  from  above,  the  eccentric  pin  56  turns 
clockwise  to  slide  the  shift  fork  50  backwardly.  Ac- 
cordingly  the  shift  fork  50  moves  the  outer  shift  slider 
33  backwardly,  and  the  clutch  gear  30  operates  like 
a  detent  to  engage  the  rear  driven  gear  20  as  shown 
in  Fig.  8,  transmitting  the  reverse  rotation  to  the  pro- 
peller  shaft  9  to  turn  the  propeller  7  reversely  to  there- 
by  move  the  boat  S  astern. 

With  the  clutch  gear  30  splined  to  the  propeller 
shaft  9,  the  clutch  gear  30  is  positioned  in  neutral  by 
means  of  the  set  ball  31,  and  then  the  above- 
described  sub-assembly  of  the  outer  shift  slider  33 
and  the  inner  shift  slider  34  is  inserted  from  the  front 
into  the  cylindrical  portion  9a  of  the  propeller  shaft  9. 
Subsequently,  with  the  long  holes  33e  and  36b  prop- 
erly  aligned  with  the  long  hole  9b  of  the  propeller  shaft 
9  and  the  round  hole  30c  of  the  clutch  gear  30,  the 
clutch  shifter  pin  38  is  inserted  through  and  support- 
ed  with  the  coil  39. 

On  the  front  end  portion  of  the  propeller  shaft  9 
on  which  the  outer  shift  slider  33,  the  inner  shift  slider 
34  and  the  clutch  gear  30  are  assembled,  the  front 
driven  gear  19  is  rotatably  fitted  through  the  bearing 
21.  The  bearing  22  is  interposed  between  the  driven 
gear  19  and  the  gear  case  5  and  then  the  propeller 
shaft  assembly  is  inserted  into  the  gear  case  5  at  the 
rear  opening,  and  then  the  front  cylindrical  portion 
35b  of  the  front  member  35  of  the  inner  shift  slider  34 
is  inserted  into  the  cylindrical  portion  5a. 

With  the  drive  gear  16  in  mesh  with  the  driven 
gear  19,  the  vertical  shaft  8  is  inserted  from  above 
into  the  gear  case  5  through  the  bearing  15  and  fur- 
ther  the  drive  gear  16  is  fitted  on  the  lower  end  por- 
tion. 

Subsequently,  the  driven  gear  20  is  fitted  on  the 
propeller  shaft  9  and  meshed  with  the  drive  gear  16. 
The  washer  24,  bearing  23  and  O-ring  25  are  mounted 
in  the  gear  case  5  and  the  support  member  17  is  in- 
serted  into  the  gear  case  5  with  the  bearing  18  inter- 
posed  between  the  support  member  17  and  the  pro- 
peller  shaft  9. 

Then,  the  shift  rod  10,  the  eccentric  pin  holder  55, 
the  eccentric  pin  56,  the  shift  fork  guide  pin  59  and 
the  shift  fork  50,  etc.  that  have  been  positioned  by  the 
retaining  ball  54  in  a  neutral  position  and  installed  as 
a  unit  to  the  support  member  51  are  inserted  from 
above  into  the  round  hole  5b  in  the  gear  case  5.  At  this 

time,  when  the  knock  pin  52  is  inserted  so  that  the 
knock  pin  52  will  be  fitted  in  the  groove  5d,  the  shift 
fork  50  engages  such  that  the  fork  section  or  the  bi- 
furcated  portion  will  ride  astride  the  cylindrical  por- 

5  tion  35c  of  the  in  ner  sh  if  t  si  ider  34  between  the  flang- 
es  33a  and  35a. 

It  is,  therefore,  possible  to  easily  install  the  drive 
transmission  system  as  described  above. 

With  the  counterclockwise  rotation  of  the  shift  rod 
10  1  0,  the  clutch  gear  30  makes  a  detent  action  forward- 

ly  to  smoothly  mesh  the  front  driven  gear  1  9  as  shown 
in  Fig.  7,  thereby  enabling  normal  rotation  of  the  pro- 
peller  shaft  9  to  propel  the  boat  ahead.  Reversely, 
with  the  clockwise  rotation  of  the  shift  rod  10,  the 

15  clutch  gear  30  makes  a  detent  action  backwardly  to 
thus  smoothly  engage  the  rear  driven  gear  20  as 
shown  in  Fig.  8,  enabling  reverse  rotation  of  the  pro- 
peller  shaft  9  to  move  the  boat  astern. 

In  some  boats  mounted  with  two  outboard  mo- 
20  tors  at  stern,  one  of  the  motors  is  set  to  a  base  spec- 

ification  and  the  other  to  a  counter  specification  so 
that  directions  of  propeller  blade  arrangement  wi  II  dif- 
fer  between  the  two  motors  that  turn  in  opposite  di- 
rections  to  thereby  keep  balanced  propulsion. 

25  When  two  outboard  motors  of  the  embodiment 
stated  above  are  used  as  the  base  specification  and 
the  counter  specification,  these  motors  must  be  de- 
signed  such  that  when  the  clutch  gear  30  mounted  in 
the  outboard  motor  of  base  specification  is  moved 

30  forwardly  into  mesh  with  the  front  driven  gear  1  9,  the 
clutch  gear  of  the  outboard  motor  of  counter  specifi- 
cation  will  be  moved  backwardly  into  mesh  with  the 
rear  driven  gear  in  order  to  rotate  the  propeller  7  of 
base  specification  normally  and  the  other  propeller  of 

35  counter  specification  reversely. 
In  the  outboard  motor  of  the  present  embodi- 

ment,  therefore,  the  eccentric  pin  holder  55  can  be 
mounted  on  the  lower  end  of  the  shift  rod  10  in  the 
state  that  it  is  turned  by  1  80  degrees  about  axis  of  the 

40  shift  rod  10. 
That  is,  when  the  eccentric  pin  holder  55  is 

mounted  on  the  shift  rod  10  in  a  position  turned  180 
degrees,  the  eccentric  pin  56  held  by  the  eccentric  pin 
holder  55  in  neutral  position  is  positioned  on  the  left 

45  opposite  to  that  of  the  base  specification  in  relation 
to  the  central  axis  of  rotation,  engaging  in  the  groove 
50b  on  the  left  side  of  the  shift  fork  50  as  shown  in 
Figs.  9  and  10. 

Therefore,  with  the  counterclockwise  rotation  of 
so  the  shift  rod  10,  the  shift  fork  50  in  the  motor  of  the 

base  specification  is  moved  forwardly,  while  the  shift 
fork  50  in  the  motor  of  the  counter  specification  is 
moved  backwardly,  thereby  moving  the  clutch  gear 
into  mesh  with  the  rear  driven  gear  through  the  shift 

55  sliders  33  and  34  to  enable  reverse  rotation  of  the  pro- 
peller. 

With  the  clockwise  rotation  of  the  shift  rod  1  0,  the 
shift  fork  50  in  the  motor  of  the  counter  specification 
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is  moved  forwardly  to  turn  the  propeller  in  the  normal 
direction. 

It  is  possible  to  constitute  the  outboard  motor  of 
the  counter  specification  simply  by  using  the  same 
members  except  the  propeller  as  described  above.  5 

The  shift  rod  10  is  arranged  in  front  of  and  in  par- 
allel  with  the  vertical  shaft  8.  As  shown  in  Fig.  11,  the 
upper  end  portion  of  the  shift  rod  1  0  passes  through 
a  bottom  wall  3a  of  the  engine  cover  3  and  supported 
by  a  bearing  member  70,  and  a  base  end  portion  71a  10 
of  a  shift  arm  71  is  f  ixdedly  fitted  to  the  portion  of  the 
shift  rod  10  extending  upwardly  from  the  bearing 
member  70. 

The  shift  arm  is  a  tapering  flat  plate  having  a  slant 
portion  71b  obliquely  upwardly  bent  from  the  base  15 
end  portion  and  a  horizontal  tip  end  portion  71c.  A 
slight  dent  71  d  is  formed  on  the  end  edge  of  the  tip 
end  portion  71c  (Fig.  12). 

Afrontend  of  a  connecting  member  73  is  fixed  to 
the  tip  end  portion  71c  by  a  rivet  72  and  the  rear  end  20 
portion  of  the  connecting  member  73  is  fitted  to  a  ro- 
tary  shaft  74  which  is  pivotally  supported  above  the 
shift  rod  10  coaxially  with  it.  To  the  rotary  shaft  74  is 
fixed  a  base  end  portion  of  a  shift  handling  lever  75. 
The  shift  handling  lever  75  extends  forwardly  and  ex-  25 
trudes  out  of  the  engine  cover  3. 

Therefore,  by  rotating  the  shift  handling  lever  75 
about  the  axis  of  the  rotary  shaft  74  and  the  shift  rod 
10,  the  shift  rod  10  can  be  rotated  through  the  rotary 
shaft  74,  connecting  member  73  and  shift  arm  71  .  30 

In  front  of  the  shift  arm  71  ,  a  neutral  switch  76  is 
supported  by  a  bracket  77.  The  neutral  switch  76  is  a 
limit  switch  provided  with  a  ball  76a  as  moving  mem- 
ber  projecting  rearwardly.  The  ball  76a  enters  into  the 
awitch  76  to  close  an  electric  contact  when  pushed  by  35 
an  outer  force  and  automatically  returns  to  open  the 
electric  contact  when  the  outer  force  is  taken  off. 

An  elastic  plate  78  projects  rearwardly  from  right 
side  of  the  neutral  switch  76.  Atthe  portion  of  the  elas- 
tic  plate  78  bent  toward  left  inner  side  and  contacted  40 
with  the  ball  76b  is  formrd  a  projection  78a  protruded 
rearward. 

The  base  end  portion  71a  of  the  shift  arm  71  is 
fixed  to  the  shift  rod  10  which  has  been  assembled 
in  its  neutral  position  by  means  of  the  retaining  ball  54  45 
as  above-mentioned,  in  the  state  that  the  dent  71d  of 
the  shift  arm  71  is  engaged  with  the  projection  78a  of 
the  elastic  plate  78. 

In  this  state,  the  dent  71d  of  the  shift  arm  71  en- 
gaging  with  the  projection  78a  of  the  elastic  plate  78  50 
pushes  the  ball  76a  of  the  neutral  switch  76  through 
the  elastic  plate  78  to  close  the  electric  contact,  so 
that  the  neutral  state  of  the  shift  operating  mechnism 
can  be  detected  by  the  neutral  switch  76. 

At  the  same  time,  the  shift  arm  71  is  positioned,  55 
by  an  elastic  force  of  the  elastic  plate  78  acting  on  the 
dent  71  d  through  the  projection  78a  engaged  with  the 
dent.  Therefore,  the  shift  arm  71  and  the  shift  rod  10 

can  be  connected  to  each  other  in  the  accurate  posi- 
tional  relation.  However,  the  engagement  of  the  dent 
71  d  and  the  projection  78a  can  be  easily  released  for 
allowing  the  shift  rod  10  to  rotate  by  manipulating  the 
shift  handling  lever  75  toward  right  or  left. 

In  the  state  that  the  shift  arm  71  is  positioned  at 
the  above-memtioned  neutral  position,  the  front  end 
of  the  connecting  member  73  having  the  rear  end  por- 
tion  fitted  to  the  rotary  shaft  74  is  fitted  up  to  the  front 
end  portion  of  the  shift  arm  71  ,  and  the  shift  handling 
lever  75  is  fixed  to  the  rotary  shaft  75  for  taking  its 
neutral  position. 

Thus,  the  whole  shift  operating  mechanism  is  as- 
sembled  in  the  neutral  state. 

Fig.  13  is  a  view  similar  to  the  aforementioned 
Fig.  2showing  another  embodiment  of  the  present  in- 
vention.  In  Fig.  13,  parts  similar  to  those  in  Fig.  2  are 
denoted  by  the  same  reference  numeral  and  detailed 
explanations  regarding  these  parts  will  be  omitted 
hereinafter. 

Fig.  13  is  different  from  Fig.  2  in  that  the  bearing 
22  shown  as  taper  roller  bearing  in  Fig.  2  is  replaced 
by  a  ball  bearing  110  and  the  bearing  23  shown  as  ball 
bearing  is  replaced  by  a  taper  roller  bearing  117. 

Aflange  101  is  projectingly  formed  on  the  propel- 
ler  shaft  9  and  between  the  flange  101  and  a  thrust 
receiving  surface  at  the  front  end  of  the  cylindrical 
portion  17a  of  the  shaft  holder  17  are  pinched  a  thrust 
bearing  113  and  a  washer  114  being  adjuste  by  a  shim 
115. 

The  driven  gear  20  is  rotatably  fitted  on  the  pro- 
peller  shaft  in  front  of  the  flange  101,  and  between 
the  driven  gear  20  and  the  large-diameter  cylindrical 
portion  17a  of  the  shaft  holder  17  are  interposed  the 
taper  roller  bearing  117  together  with  a  bearing  holder 
116  which  is  fitted  around  the  bearing  117  so  as  to 
hold  it. 

As  shown  in  Figs.  14  and  15,  the  bearing  holder 
116  has  an  annular  plate  portion  116a  and  a  cylindri- 
cal  portion  116b  extending  rearward  from  the  rear 
surface  of  the  annular  plate  portion  116a.  That  is,  the 
bearing  holder  116  has  a  T-shaped  section.  The  taper 
roller  bearing  117  is  inserted  into  the  cylindrical  por- 
tion  116b  from  the  rear,  with  the  outer  periphery  of  the 
outer  race  117b  held  by  the  cylindrical  portion  116b 
and  the  front  end  surface  of  the  outer  race  1  1  7a  abut- 
ted  against  the  annular  plate  portion  116a. 

On  the  inner  periphery  of  the  inner  race  117b  of 
the  taper  roller  bearing  117  held  by  the  bearing  holder 
116  in  such  a  manner  as  described  above,  the  cylin- 
drical  portion  of  the  driven  gear  20  is  fitted.  The  cyl- 
indrical  portion  11  6b  of  the  bearing  holder  116  is  fitted 
in  the  large-diameter  cylindrical  portion  17a  of  the 
shaft  holder  1  7.  The  rear  surface  of  the  annular  plate 
portion  116b  of  the  bearing  holder  116  is  abutted 
against  the  front  end  surface  of  the  portion  17a,  and 
the  outer  peripheral  edge  of  the  front  surface  of  the 
annular  plate  portion  116b  is  abutted  against  a  shoul- 
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der  portion  5a  formed  on  inner  periphery  of  the  gear 
case  5  putting  a  shim  118  between  them. 

When  forward  thrust  force  is  acting  on  the  propel- 
ler  shaft  9,  the  flange  101  is  abutted  against  the  rear 
side  surface  of  the  inner  race  117b  and  the  thrust 
force  is  transmitted  to  the  gear  case  5  throgh  the 
flange  101,  inner  race  117b,  outer  race  117a,  bearing 
holder  116  and  shoulder  portion  5a  to  propel  the  gear 
case  5  forward. 

On  the  other  hand,  rearward  thrust  force  acting 
on  the  propeller  shaft  9  is  transmitted  to  the  shaft 
holder  17  through  the  flange  101,  thrust  bearing  113 
and  washer  114,  and  then  from  the  shaft  holder  17  to 
the  gear  case  5  through  the  nut  27  fitted  in  the  rear 
opening  of  the  gear  case  5  to  propel  the  gear  case  5 
rearward. 

Since  the  drive  gear  and  the  driven  gearare  bevel 
gears  mesging  with  each  other,  bearing  portion  of  the 
driven  gear20  is  required  high  rigidity  in  order  to  avoid 
influences  of  tooth  hitting  and  the  like.  But,  hereto- 
fore,  it  was  difficult  insure  the  high  rigidity  of  the  bear- 
ing  portion  from  viewpoint  of  lightening  the  outboard 
motor. 

According  to  the  present  embodiment,  the  front 
side  surface  and  outer  peripheral  surface  of  the  outer 
race  117a  of  the  taper  roller  bearing  117  are  held  by 
the  annular  plate  portion  116a  and  cylindrical  portion 
116b  of  the  bearing  holder  116  having  the  T-shaped 
section  so  that  a  compact  and  rigid  construction  of  the 
bearing  portion  can  be  obtained. 

On  setting  the  shim  118,  the  distance  6̂   between 
the  rear  side  surface  of  the  driven  gear  20  and  the 
front  side  surface  of  the  bearing  holder  116  is  to  be 
measured.  On  setting  the  shim  115,  the  distance  D 
between  the  front  end  surface  of  the  cylindrical  por- 
tion  17b  of  the  shaft  holder  17  and  the  front  end  sur- 
face  of  the  large-diameter  portion  17a,  and  the  dis- 
tance  d2  between  the  front  side  surface  of  the  bearing 
holder  116  and  the  rear  side  surface  of  the  washer 
114  in  the  assembled  state  are  to  be  measured. 

The  aforementioned  distance  D  has  been  meas- 
ured  at  the  time  when  the  shaft  holder  17  was  man- 
ufactured  and  marked  on  it.  Accordingly,  only  two 
measurment,  the  distance  6̂   and  d2,  are  required  for 
adjusting  by  the  shims  15,  18,  thus  the  adjusting  and 
assembling  became  easier. 

Claims 

1.  A  drive  transmission  system  for  a  vessel  propul- 
sion  device  (1)  in  which  a  propeller  shaft  (9)  hav- 
ing  a  propeller  (7)  on  one  end  is  rotatably  support- 
ed  within  a  gear  case  (5);  a  pair  of  gears  including 
an  ahead  gear  (1  9)  and  an  astern  gear  (20)  which 
rotate  in  opposite  directions  are  rotatably  sup- 
ported  on  said  propeller  shaft;  and  a  clutch  gear 
(30)  slidably  supported  on  said  propeller  shaft 

and  rotating  together  with  said  propeller  shaft  is 
clutch  coupled  to  either  one  of  said  pair  of  gears 
thereby  turning  said  propeller  normally  or  re- 
versely  to  propel  a  vessel  (S)  ahead  or  astern; 

5  said  drive  transmission  system,  comprising: 
a  shift  slider  (40)  axially  slidable  within 

said  propeller  shaft  to  move  said  clutch  gear 
through  a  clutch  shifter  pin  (18)  inserted  through 
said  propeller  shaft;  and 

10  an  operating  member  capable  of  operating 
said  shift  slider  from  above  said  gear  case; 

said  operating  member  including: 
a  shift  fork  (50)  engaged  with  a  fork  en- 

gaging  portion  (35c)  of  said  shift  slider  to  move 
15  said  shift  slider; 

a  guide  member  (59)  supporting  said  shift 
fork  movable  in  a  specific  direction; 

a  rotary  rod  member  (55)  engaged  with  a 
rod  engaging  portion  (50b)  of  said  shift  fork  to 

20  move  said  shift  fork;  and 
a  support  member  (51  )  drivably  supporting 

said  rod  member  and  fixedly  supporting  said 
guide  member,  thereby  sub-assembling  said  rod 
member  and  said  guide  member  to  transmit  the 

25  operation  of  said  rod  member  to  said  shift  fork; 
said  support  member  being  fitted  in  a  fit- 

ting  portion  (5c)  of  said  gear  case  from  above. 

2.  A  drive  transmission  system  as  claimed  in  claim 
30  1  ,  wherein  said  support  member  has  a  position- 

ing  means  (54)  for  holding  said  shift  fork  in  a  neu- 
tral  position. 

3.  A  drive  transmission  system  as  claimed  in  claim 
35  1  or  2,  wherein  positioning  of  said  support  mem- 

ber  relative  to  said  gear  case  is  effected  by  fitting 
a  projection  (52)  provided  on  said  support  mem- 
ber  in  a  slot  (5d)  formed  vertically  on  the  fitting 
portion  of  said  gear  case. 

40 
4.  A  drive  transmission  system  as  claimed  in  any 

one  of  the  preceding  claims,  wherein  said  rod  en- 
gaging  portion  (50b)  of  said  shift  fork  can  be  en- 
gaged  with  the  said  rod  member  turned  to  the  op- 

45  posite  side  by  1  80  degrees. 

5.  A  drive  transmission  system  for  a  vessel  propul- 
sion  device  in  which  a  propeller  shaft  having  a 
propeller  on  one  end  is  rotatably  supported  within 

so  a  gear  case;  a  pair  of  gears  including  an  ahead 
gear  and  an  astern  gear  which  rotate  in  opposite 
directions  are  rotatably  supported  on  said  propel- 
ler  shaft;  and  a  clutch  gear  slidably  supported  on 
said  propeller  shaft  and  rotating  together  with 

55  said  propeller  shaft  is  clutch  coupled  to  either  one 
of  said  pair  of  gears,  thereby  turning  said  propel- 
ler  normally  or  reversely  to  propel  a  vessel  ahead 
or  astern;  said  drive  transmission  system,  com- 
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prising: 
a  shift  rod  (10)  rotatable  about  its  axis  for 

moving  said  clutch  gear  (30)  through  a  transmis- 
sion  mechanism  for  clutching  motion; 

a  shift  arm  (71  )  having  a  base  end  portion  5 
(71a)  fitted  on  said  shift  rod  so  as  to  rotate  inte- 
grally  with  said  shift  rod;  and 

a  neutral  switch  (76)  composed  of  a  limit 
switch  for  detecting  a  neutral  sate; 

said  neutral  switch  positioning  said  shift  w 
arm  at  a  neutral  position  of  said  shift  arm  by  dis- 
engageably  engaging  with  said  shift  arm  to  de- 
tain  said  shift  arm. 

6.  A  vessel  propulsion  device  (1)  having  an  engine  15 
(6)  with  a  vertical  output  shaft  (8),  a  drive  gear 
(16)  integrally  connected  to  said  output  shaft, 
front  and  rear  driven  gears  (19,  20)  each  engaged 
with  said  drive  gear,  and  a  clutch  gear  fitted  on  a 
propeller  shaft  (9)  by  splines,  said  clutch  gear  20 
sliding  back  and  forth  along  said  propeller  shaft 
and  engaging  with  either  of  said  driven  gears  to 
rotate  a  propeller  (7)  in  a  normal  or  reverse  direc- 
tion  for  forward  or  backward  motion  of  the  vessel, 
comprising:  25 

a  clutch  shifter  pin  (38)  engaging  with  said 
clutch  gear; 

an  outer  shift  slider  (33)  axially  slidably  put 
within  said  propeller  shaft  and  having  an  elongate 
hole  (33e)  which  said  clutch  shifter  pin  pene-  30 
trates  through  having  some  surplus  spaces  at  be- 
fore  and  behind; 

an  inner  shift  slider  (34)  axially  slidably  put 
within  said  outer  shift  slider  and  having  an  elon- 
gate  hole  (36b)  which  said  clutch  shifter  pin  pen-  35 
etrates  through  having  some  surplus  spaces  at 
before  and  behind; 

a  spring  (37)  interposed  between  said  out- 
er  and  inner  shift  sliders; 

a  shift  fork  (50)  moving  back  and  forth  to  40 
giveaforceand  move  either  of  said  inner  and  out- 
er  shift  sliders  according  to  the  moving  direction; 
and 

positioning  means  (31)  for  positioning  said 
clutch  gear  at  a  neutral  position.  45 

7.  Avessel  propulsion  device  having  an  engine  with 
a  vertical  output  shaft,  a  drive  gear  integrally  con- 
nected  to  said  output  shaft,  front  and  rear  driven 
gears  each  engaged  with  said  drive  gear,  and  a  50 
clutch  gear  fitted  on  a  propeller  shaft  by  splines, 
said  clutch  gear  sliding  back  and  forth  along  said 
propeller  shaft  and  engaging  with  either  of  said 
driven  gears  to  rotate  a  propeller  in  a  normal  or 
reverse  direction  for  forward  or  backward  motion  55 
of  the  vessel,  comprising: 

a  shaft  holder  (1  7)  provided  in  a  casing  (5) 
of  said  vessel  propulsion  device  for  supporting 

said  propeller  shaft  rotatably; 
a  bearing  (117)  provided  on  a  cylindrical 

portion  of  said  driven  gear  (20)  extending  along 
said  propeller  shaft; 

a  circular  ring-shaped  bearing  holder  (11  6) 
having  a  T-shaped  section  interposed  between 
an  outer  periphery  of  said  bearing  and  an  inner 
periphery  of  said  shaft  holder,  in  a  state  that  a 
front  surface  and  outer  peripheral  surface  of  an 
outer  race  (117a)  of  said  bearing  are  fittedly  sup- 
ported  by  said  bearing  holder;  and 

a  flange  portion  (101)  of  said  propeller 
shaft  abutting  against  a  rearside  surface  of  an  in- 
ner  race  (117b)  of  said  bearing; 

said  bearing  holder  having  a  front  side  sur- 
face  abutting  against  a  shoulder  portion  (5a) 
formed  on  an  inner  surface  of  said  casing  so  that 
a  thrust  force  of  said  propeller  shaft  is  transmit- 
ted  to  said  casing  by  means  of  said  bearing  and 
said  bearing  holder. 
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