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Description 

Technical  Field 
This  invention  relates  to  a  starter  for  the  inter- 

nal  combustion  engine  of,  for  example,  a  two-  5 
wheeled  motor  vehicle,  as  described  in  the  pre- 
amble  of  the  claim  1. 

Background  Art 
A  starter  as  described  in  the  preamble  of  the  w 

claim  1  in  principle  is  known  from  DE  —  C  —  457 
797.  This  type  of  starter  may  make  a  capacity  of  a 
battery  small.  The  manual  operation  must  be 
performed  all  the  time  of  starting  up. 

A  starter  for  the  internal  combustion  engine  of  a  is 
two-wheeled  motor  vehicle  is  shown  in  FIGURE  1 
to  illustrate  a  conventionally  known  internal  com- 
bustion  engine  starter  of  the  type  to  which  this 
invention  pertains.  The  engine  has  a  crankshaft  1 
to  which  a  sprocket  2  is  secured.  An  intermediate  20 
shaft  3  lies  in  parallel  to  the  crankshaft  1  and  is 
rotatably  supported  by  a  bearing  4  on  a  stationary 
member  not  shown.  A  sprocket  5  is  connected  to 
the  intermediate  shaft  3  by  a  rotational  variation 
buffering  mechanism  not  shown.  The  sprocket  5  25 
is  connected  to  the  sprocket  2  by  a  chain  6. 

An  overrunning  clutch  7  has  an  outer  member 
7a  to  which  the  sprocket  5  is  secured,  and  an  inner 
member  7b  fitted  about  the  intermediate  shaft  3. 
A  sleeve  8  is  disposed  between  the  shaft  3  and  the  30 
inner  member  7b  which  are  rotatable  relative  to 
each  other.  A  spur  gear  7c  is  formed  on  the  inner 
member  7b.  A  spur  gear  9  is  secured  to  the 
intermediate  shaft  3.  A  large  gear  10  meshes  with 
the  spur  gear  9  and  is  connected  to  a  speed  35 
change  gear  not  shown  by  a  clutch  not  shown.  An 
intermediate  gear  11  is  secured  to  a  rotary  shaft 
12  and  meshes  with  the  spur  gear  7c.  A  self- 
starting  motor  13,  which  is  driven  by  a  battery  15 
upon  closure  of  a  self-starting  switch  14,  has  an  40 
output  shaft  13a  on  which  a  pinion  16  meshing 
with  the  intermediate  gear  1  1  is  secured.  A  lever 
shaft  17  has  at  one  end  a  clutch  portion  17a  which 
engages  it  unidirectionally  with  the  rotary  shaft 
12.  A  kick  lever  18  is  connected  to  the  other  end  of  45 
the  lever  shaft  17.  The  sprockets  2  and  5,  chain  6, 
overrunning  clutch  7,  intermediate  gear  11,  rotary 
shaft  12,  pinion  16,  self-starting  motor  13,  self- 
starting  switch  14  and  battey  15  form  a  first 
cranking  mechanism.  The  sprockets  2  and  5,  50 
chain  6,  overrunning  clutch  7,  intermediate  gear 
11,  rotary  shaft  12,  lever  shaft  17  and  kick  lever  18 
form  a  second  cranking  mechanism  which  is 
manually  operable. 

The  manual  cranking  mechanism  makes  it  55 
possible  to  start  the  engine  mechanically  as  will 
hereinafter  be  described.  The  kick  lever  18  is 
actuated  to  rotate  the  lever  shaft  17  and  its 
rotation  is  transmitted  to  the  crankshaft  1  through 
the  rotary  shaft  12,  intermediate  gear  1  1,  overrun-  eo 
ning  clutch  7,  sprocket  5,  chain  6  and  sprocket  2, 
whereby  the  engine  is  started.  The  rotation  of  the 
engine  is  transmitted  to  the  speed  change  gear 
through  the  sprocket  2,  chain  6,  sprocket  5, 
rotational  variation  buffering  mechanism,  inter-  65 

mediate  shaft  3,  spur  gear  9,  large  gear  10  and  the 
clutch  not  shown.  The  overrunning  clutch  7  pre- 
vents  the  reverse  motion  of  the  kick  lever  18,  etc. 

The  cranking  mechanism  including  the  self- 
starting  motor  13  enables  the  electrical  starting  of 
the  engine  as  will  hereinafter  be  described.  The 
self-starting  switch  14  is  closed  to  supply  electric 
current  from  the  battery  15  to  the  self-starting 
motor  13  and  thereby  cause  it  to  rotate.  The 
rotation  of  the  output  shaft  13a  is  transmitted  to 
the  crankshaft  1  through  the  pinion  16,  inter- 
mediate  gear  11,  overrunning  clutch  7,  sprocket  5, 
chain  6  and  sprocket  2,  whereby  the  engine  is 
started.  The  unidirectional  engagement  of  the 
clutch  portion  17a  prevents  the  reverse  rotation  of 
the  kick  lever  18  and  the  lever  shaft  17.  The 
rotation  of  the  engine  is  transmitted  to  the  speed 
change  gear  as  hereinabove  described. 

The  kick  lever  18  and  the  lever  shaft  17  have, 
however,  their  own  structural  limitations  which 
disable  them  to  rotate  beyond  a  certain  angle  to 
cause  the  crankshaft  1  to  rotate  continuously.  An 
internal  combustion  engine  having  a  large  dis- 
placement  capacity  is  particularly  difficult  to  start 
by  the  cranking  mechanism  including  the  kick 
lever  18.  The  cranking  mechanism  including  the 
kick  lever  16  and  the  cranking  mechanism 
including  the  self-starting  motor  13  are,  therefore, 
both  provided  for  some  internal  combustion  engi- 
nes  of  large  displacement  capacity  for  two- 
wheeled  motor  vehicles,  as  shown  in  FIGURE  1.  A 
high  torque  is  required  for  causing  the  crankshaft 
1  to  rotate,  especially  when  starting  its  rotation. 
The  battery  15  in  a  two-wheeled  motor  vehicle 
has  a  relatively  small  capacity  due  to  a  limited 
space  available  for  its  installation.  It  is  rapidly 
consumed,  since  it  is  frequently  used  to  start  the 
engine.  A  reduction  in  the  voltage  supplied  from 
the  battery  makes  it  more  difficult  to  start  the 
engine  quickly. 

The  DE—  C—  955  642  discloses  a  combined  type 
starter  in  which  a  starter  motor  is  driven  after  the 
75%  pass  completion  of  the  manual  starter 
device. 

Disclosure  of  the  Invention 
It  is  an  object  of  this  invention  to  improve  the 

drawbacks  of  the  conventional  apparatus  as  here- 
inabove  pointed  out  and  provide  an  internal 
combustion  engine  starter  having  a  high  starting 
performance  obtained  by  the  features  of  the  claim 
1. 

According  to  this  invention,  the  crankshaft  is 
mechanically  rotated  by  the  second  cranking 
mechanism  during  the  beginning  of  its  rotation 
which  requires  a  high  torque,  and  is  subsequently 
placed  in  continuous  rotation  by  the  first  cranking 
mechanism  including  the  self-starting  motor.  It 
has  only  a  reasonable  amount  of  battery  con- 
sumption  and  can  be  used  to  start  the  engine 
easily  even  after  a  reduction  in  the  voltage  sup- 
plied  from  the  battery. 

A  rising  current  which  is  generated  in  the 
engine  starting  mode  solely  by  the  cell  motor  may 
be  prevented  by  the  rotation  of  the  kick  lever.  The 
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rising  current  needs  a  high  torque.  Therefore 
there  is  no  problem  even  if  the  current  is  supplied 
to  the  cell  motor  for  a  predetermined  time  period 
after  the  engine  start.  It  is  therefore,  an  apparatus 
of  greatly  improved  starting  performance  and 
reliability. 

Brief  Description  of  the  Drawings 
FIGURE  1  is  a  side  elevational  view,  partly  in 

section,  of  a  conventinal  apparatus; 
FIGURE  2  is  a  side  elevational  view,  partly  in 

section,  of  an  apparatus  embodying  this  inven- 
tion; 

FIGURE  3  is  a  front  elevational  view  of  the  cam 
19  and  microswitch  20  shown  in  FIGURE  2;  and 

FIGURE  4  is  a  circuit  diagram  for  the  apparatus 
of  this  invention. 

prising  a  microswitch  for  detecting  the  rotation  of 
the  kick  lever  18  and  a  timer  responsible  to  its 
output  for  supplying  an  electric  current  to  the  self- 
starting  motor  13  for  a  predetermined  length  of 
time. 

It  is  also  possible  to  provide  a  path  for  electric 
current  to  the  self-starting  motor  13  with  a  motor 
protecting  device  which  opens  its  contacts  upon 
detecting  the  start  of  the  engine.  This  arrange- 
ment  is  effective  for  improving  the  reliability  of 
the  apparatus  to  a  further  extent. 

Although  the  foregoing  description  has  been 
based  on  the  internal  combustion  engine  of  a 
two-wheeled  motor  vehicle  provided  with  the 
cranking  mechanism  including  the  kick  lever  18 
and  the  cranking  mechanism  including  the  self- 
starting  motor  13,  this  invention  is,  of  course, 
applicable  to  an  internal  combustion  engine  of 
any  other  type,  too,  for  example,  one  for  an '  outboard  which  is  provided  with  a  cracking 
mechanism  including  a  recoil  starter  and  a  crack- 
ing  mechanism  including  a  self-starting  motor. 

Although  the  first  and  second  cracking 
mechanisms  have  been  described  as  sharing 
certain  mechanical  connecting  parts  from  the 
sprockets  2  and  5  to  the  rotary  shaft  12  for  the 
intermediate  gear  11,  it  is,  of  course,  possjble  to 
construct  those  two  mechanisms  completely 
independently  of  each  other. 

Industrial  Utility 
This  invention  is  applicable  not  only  to  a  starter 

for  the  internal  combustion  engine  of  a  two- 
wheeled  motor  vehicle  or  an  outboard,  but  also  to 
a  starter  for  an  internal  combustion  engine  of  any 
other  type. 

Claims 

1.  A  starter  in  an  internal  combustion  engine 
comprising  a  first  cranking  mechanism  including 
a  self-starting  motor  (13)  for  causing  an  engine 
crankshaft  (1)  to  rotate  electrically,  a  second 
cranking  mechanism  including  a  kick-lever  (18) 
for  causing  said  crankshaft  to  rotate  mechanically 
and  means  (19,  20)  for  detecting  the  operation  of 
said  second  cranking  mechanism  and  driving  said 
self-starting  motor,  so  that  said  motor  may  place 
said  crankshaft  in  continuous  rotation  after  said 
second  cranking  mechanism  has  caused  it  to 
rotate,  after  the  detection  of  the  kick-lever  (18), 
characterized  in  that  the  self-starting  motor  driv- 
ing  means  comprises  a  cam  (19)  secured  to  the 
kick  lever  (18)  and  a  microswitch  (20)  having  a 
lever  (20a)  contacting  the  outer  periphery  of  said 
cam  (19)  for  detecting  the  rotation  of  a  kick  lever 
and  that  a  timer  is  provided  being  responsible  to 
the  output  of  said  microswitch  for  supplying  an 
electric  current  to  said  self-starting  motor  (13)  for 
a  predetermined  length  of  time. 

2.  A  starter  for  an  internal  combustion  engine 
as  set  forth  in  claim  1,  wherein  said  second 
cranking  mechanism  includes  a  recoil  starter. 

3.  A  starter  for  an  internal  combustion  engine 
as  set  forth  in  claims  1  or  2,  wherin  a  circuit  for 

10 

15 

Best  Mode  of  carrying  out  the  Invention 
An  apparatus  embodying  this  invention  is  20 

shown  in  FIGURES  2  to  4.  Like  numerals  are  used 
to  indicate  like  parts  throughout  FIGURE  1  and 
FIGURES  2  to  4.  Referring  to  FIGURES  2  to  4,  a 
disk-shaped  cam  19  is  secured  to  the  lever  shaft 
17  and  a  microswitch  20  having  a  lever  20a  25 
contacting  the  outer  periphery  of  the  cam  19  is 
connected  in  parallel  to  the  self-starting  switch  14. 
The  cam  19  and  the  microswitch  20  define  a 
means  for  driving  the  self-starting  motor.  The 
apparatus  of  this  invention  is  identical  to  the  30 
conventional  apparatus  in  all  the  other  aspects  of 
construction  and  no  further  description  thereof 
will,  therefore,  be  made. 

In  operation,  the  kick  lever  18  is  actuated  to 
cause  the  cranking  mechanism  including  the  kick  35 
lever  18  to  rotate  the  crankshaft  1  mechanically  as 
hereinbefore  described  in  connection  with  the 
conventional  apparatus.  At  the  same  time,  the 
cam  19  is  rotated  in  the  direction  of  an  arrow  to  its 
position  shown  by  a  broken  line  in  FIGURE  3  to  40 
close  the  microswitch  20.  An  electric  current  is, 
therefore,  supplied  to  the  self-starting  motor  13  to 
actuate  the  cranking  mechanism  including  the 
motor  13  so  that  the  crankshaft  1  which  has  been 
urged  to  rotate  by  the  actuation  of  the  kick  lever  45 
18  is  placed  in  continuous  rotation,  whereby  the 
engine  is  started.  As  the  self-starting  motor  13  is 
operated  during  the  rotation  of  the  crankshaft  1 
by  the  kick  lever  18,  a  relatively  low  torque  is 
sufficient  to  place  the  crankshaft  1  in  continuous  50 
rotation  and  does  not  cause  any  large  consump- 
tion  of  the  battery  15.  After  the  engine  has  been 
started,  the  kick  lever  18  is  released  from 
pressure,  and  a  return  spring  not  shown  brings  it 
back  to  its  original  position  and  thereby  returns  55 
the  cam  19  to  its  position  shown  by  a  solid  line  in 
FIGURE  3,  whereby  the  microswitch  20  is  opened 
to  discontnue  the  operation  of  the  self-starting 
motor  13.  It  is  also  possible  to  actuate  only  the 
cranking  mechanism  including  the  self-starting  60 
motor  13  by  closing  the  self-starting  switch  14, 

Although  the  self-starting  motor  driving  means 
hereinabove  described  comprises  the  cam  19  and 
the  microswitch  20,  it  is  equally  possible  to 
employ  a  means  of  different  construction  com-  65 
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supplying  an  electric  current  to  said  self-starting 
motor  (13)  is  provided  with  a  motor  protecting 
device  which  opens  its  contacts  upon  detecting 
the  start  of  the  engine. 

Patentanspruche 

1.  Starter  fur  eine  Brennkraftmaschine  mit 
einem  ersten,  einen  Selbststartmotor  (13)  umfas- 
senden  Statmechanismus  zum  elektrisch  veran- 
lalSten  Drehen  einer  Kurbelwelle  (1)  der  Brenn- 
kraftmaschine,  einem  zweiten,  einen  Kick-Starthe- 
bel  (18)  umfassenden  zweiten  Startmechanismus 
zum  mechanisch  veranlafcten  Drehen  der  genann- 
ten  Kurbelwelle  und  Mitteln  (19,  20)  zum  Feststel- 
len  des  Betriebes  des  zweiten  Startmechanismus 
und  zum  Antreiben  des  selbststartenden  Motors, 
so  daS  der  Motor  die  Kurbelwelle  in  eine  kontinu- 
ierliche  Drehung  versetzen  kann,  wenn  der  zweite 
Startmechanismus  deren  Drehung  verursacht 
hat,  und  zwar  nach  dem  Feststellen  der  Betati- 
gung  des  Kick-Starthebels  (18),  dadurch  gekenn- 
zeichnet,  dalS  die  den  selbststartenden  Motor 
antreibenden  Mittel  einen  Nocken  (19)  umfassen, 
der  am  Kick-Starthebel  (18)  befestigt  ist,  sowie 
einen  Mikroschalter  (20)  mit  einem  Hebel  (20a), 
der  den  AuSenumfang  des  Nockens  (19)  beriihrt, 
urn  die  Drehung  des  Kick-Starthebels  zu  beruh- 
ren,  und  dalS  ein  Zeitglied  vorgesehen  ist,  das  auf 
den  Ausgang  des  Mikroschalters  anspricht,  urn 
den  selbststartenden  Motor  (13)  fur  eine  vorbe- 
stimmte  Zeitdauer  mit  elektrischem  Strom  zu 
versorgen. 

2.  Starter  fur  eine  Brennkraftmaschine  nach 
Anspruch  1,  beig  dem  der  zweite  Startmechanis- 
mus  einen  Ruckspulstarter  umfalSt. 

3.  Starter  fur  eine  Brennkraftmaschine  nach 
Anspruch  1  oder  2,  bei  dem  ein  Stromkreis  fur  das 
Versorgen  des  selbststartenden  Motors  (13)  mit 
elektrischem  Strom  mit  einer  Motorsehutzvorrich- 
tung  versehen  ist,  die  ihre  Kontakte  nach  dem 
Feststellen  des  Starts  der  Brennkraftmaschine 
offnet. 

Revendications 

1.  Dispositif  de  demarrage  pour  moteur  a  com- 
bustion  interne,  comprenant  un  premier  meca- 
nisme  de  demarrage  qui  comprend  lui-meme  un 
moteur  de  demarrage  automatique  (13)  destine  a 
entrater  electriquement  un  vilebrequin  (1)  du 
moteur  en  rotation,  un  deuxieme  mecanisme  de 
demarrage  comprenant  un  levier  de  demarrage 
au  pied  (18)  destine  a  entraTner  le  vilebrequin  en 
rotation  par  voie  mecanique  et  des  moyens  (19, 
20)  destines  a  detecter  la  manoeuvre  dudit 
deuxieme  mecanisme  de  demarrage  et  a  mettre 
ledit  .moteur  de  demarrage  automatique  en 
marche,  de  sorte  que  ledit  moteur  peut  mettre 
ledit  vilebrequin  en  rotation  continue  apres  que  le 
deuxieme  mecanisme  de  demarrage  I'a  mis  en 
rotation,  apres  la  detection  du  levier  de  demar- 
rage  au  pied  (18),  caracterise  en  ce  que  les 
moyens  de  mise  en  marche  du  moteur  de  demar.- 
rage  automatique  comprennenet  une  came  (19) 
solidaire  du  levier  de  demarrage  au  pied  (18)  et  un 
micro-interrupteur  (20)  possedant  un  levier  (20a) 
qui  entre  en  contact  avec  la  peripherie  exterieure 
de  ladite  came  (19)  pour  detecter  la  rotation  du 
levier  de  demarrage  au  pied  et  en  ce  qu'il  est 
prevu  une  minuterie  qui  repond  a  la  sortie  dudit 
microinterrupteur  en  envoyant  un  courant  electri- 
que  audit  moteur  de  demarrage  automatique  (13) 
pendant  un  temps  predetermine. 

2.  Dispositif  de  demarrage  pour  moteur  a  com- 
bustion  interne  sfelon  la  revendication  1,  dans 
lequel  ledit  deuxieme  mecanisme  de  demarrage 
comprend  un  lanceur  a  ficele  et  a  ressort. 

3.  Dispositif  de  demarrage  pour  moteur  a  com- 
bustion  interne  selon  I'une  des  revendications  1 
et  2,  dans  lequel  il  est  prevu  un  circuit  destine  a 
envoyer  un  courant  electrique  audit  moteur  de 
demarrage  automatique  (13),  et  qui  est  equipe 
d'un  dispositif  de  protection  du  moteur  qui  ouvre 
ses  contacts  lorsqu'il  detecte  le  demarrage  du 
moteur. 
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