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Internally  meshing  planetary  gear  structure,  reduction  or  step-up  gear  having  said  structure,  and 
method  for  machining  said  reduction  or  step-up  gear. 
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©  The  eccentric  body  shaft  bearing  holes  (110a, 
110b),  the  eccentric  body  bearing  holes  (119a,  119b) 
and  the  carrier  pin  holding  holes  (151,  152)  are  set 
to  satisfy  the  following  relationship.  Namely,  when 
the  first  and  second  supporting  blocks  (104,  105) 
and  the  externally  toothed  gears  (118a,  118b)  are 
appropriately  rearranged  in  the  axial  positions  there- 
of,  the  diameters  (D1,  D2)  of  the  eccentric  body 
shaft  bearing  holes  and  the  diameters  (D3,  D4)  of 
the  eccentric  body  bearing  holes  become  smaller 
toward  one  direction.  Also,  while  keeping  the  above 
rearrangement,  the  diameters  (D5,  D6)  of  the  carrier 
pin  holding  holes  (151,  152)  become  smaller  in  the 
same  direction.  The  outside  diameter  (D12)  of  the 
first  and  second  supporting  blocks  is  set  to  be 
smaller  than  the  root  diameter  (D11)  of  the  external 
teeth  of  each  externally  toothed  gear.  Further,  the 
teeth  number  of  each  externally  toothed  gear  is  set 
to  be  the  integral  magnification  of  the  number  there- 
of,  and  the  teeth  number  difference  between  the 
internal  gear  and  the  externally  toothed  gear  is  set  to 
be  the  integral  magnification  of  the  number  of  the 
externally  toothed  gears.  With  this  construction,  it  is 
possible  to  simultaneously  machine  the  bearing 
holes  and  the  externally  toothed  gears  with  one 
setting,  and  hence  to  improve  the  relative  positional 
accuracy  of  each  hole. 

FIG  .1 
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The  present  invention  relates  to  an  internally 
meshing  planetary  gear  structure  particularly  suit- 
able  for  a  reduction  gear  or  a  step-up  gear  requir- 
ing  a  high  output  with  the  small  size,  and  a  method 
for  machining  thereof. 

The  conventional  internally  meshing  planetary 
gear  structures  have  disclosed  in,  for  example, 
Japanese  Patent  Laid-open  No.  sho  60-260737,  U. 
S.  Patent  No.  3,129,611  and  the  like.  In  such  a 
gear  structure,  a  casing  is  provided,  and  the  tip  of 
a  main  rotational  shaft  is  inserted  into  the  casing.  A 
first  and  second  supporting  blocks  are  disposed 
around  the  main  rotational  shaft  in  an  axially 
spaced  apart  manner.  Also,  the  above  supporting 
blocks  are  rotatably  supported  by  the  casing 
through  respective  bearings,  and  rigidly  connected 
with  each  other  through  a  carrier  body.  A  plurality 
of  eccentric  body  shafts  are  disposed  along  a 
circumference  coaxial  to  the  main  rotational  shaft. 
The  above  eccentric  body  shafts  are  rotatably  sup- 
ported  at  both  the  ends  thereof  by  eccentric  body 
shaft  bearing  holes  formed  on  the  first  and  second 
supporting  shafts  through  eccentric  body  shaft 
bearings,  respectively,  and  are  rotated  in  an  inter- 
locking  relation  with  the  rotation  of  the  main  rota- 
tional  shaft.  Eccentric  bodies  are  provided  at  the 
approximately  axially  central  portions  of  the  eccen- 
tric  body  shafts,  respectively.  Externally  toothed 
gears  are  provided  between  the  first  and  second 
supporting  blocks,  and  eccentrically  rotated  around 
the  main  rotational  shaft  with  the  eccentric  body 
bearing  holes  respectively  formed  thereon  being 
fitted  to  the  eccentric  bodies  through  the  eccentric 
body  bearings,  respectively.  An  internal  gear  is 
fixed  on  the  casing  for  internally  meshing  with  the 
above  externally  toothed  gears. 

Figs.  10  and  11  shows  the  conventional  inter- 
nally  meshing  planetary  gear  structure  of  this  type. 

In  these  figures,  numeral  1  designates  a  cylin- 
drical  casing.  The  casing  1  has  an  external  flange 
2.  The  tip  of  an  input  shaft  (main  rotational  shaft)  3 
rotated  by  a  motor  (not  shown)  is  inserted  into  the 
central  portion  of  the  casing  1  . 

In  the  casing  1  ,  a  first  supporting  block  4  and  a 
second  supporting  block  5  are  oppositely  disposed 
in  an  axially  spaced  apart  manner.  These  first  and 
second  supporting  blocks  4  and  5  are  rotatably 
supported  around  the  internal  periphery  of  the  cas- 
ing  1  through  bearings  6a  and  6b. 

The  second  supporting  block  5  (in  the  right 
side  in  Fig.  10)  has  a  carrier  body  7  (see  Fig.  11) 
having  a  complex  shape  and  projecting  to  the  first 
supporting  block  4  (in  the  left  side  in  Fig.  10).  Both 
the  supporting  blocks  4  and  5  are  rigidly  connected 
to  each  other  by  bolts  29  and  pins  30  through  the 
carrier  body  7  having  such  a  complex  shape,  thus 
constituting  a  carrier  as  a  whole. 

Also,  in  the  casing  1,  three  eccentric  body 
shafts  8  are  disposed  in  parallel  to  the  input  shaft 
3.  These  eccentric  body  shafts  8  are  circumferen- 
tially  spaced  at  equal  intervals  on  a  circumference 

5  coaxial  to  the  input  shaft  3.  Both  ends  of  each 
eccentric  body  shaft  3  are  rotatably  supported  in 
eccentric  body  shaft  bearing  holes  10a  and  10b  of 
the  first  and  second  supporting  blocks  4  and  5 
through  eccentric  body  shaft  bearings  9a  and  9b, 

io  respectively. 
The  end  portion  of  each  eccentric  body  shaft  8 

on  the  first  supporting  block  4  side  projects  out- 
wardly  from  the  portion  supported  by  the  eccentric 
body  shaft  bearing  9a.  Three  transmission  gear 

75  units  13  are  mounted  on  the  projecting  portion 
through  splines  12.  In  this  case,  the  transmission 
gear  units  13  are  respectively  constituted  of  a  pair 
of  gears  for  preventing  the  backlash. 

The  first  and  second  supporting  blocks  4  and  5 
20  are  formed  with  center  holes  14  and  15  at  the 

radial  centers  thereof,  respectively.  The  above  in- 
put  shaft  3  passes  through  the  center  holes  14  and 
15.  A  pinion  16  meshing  with  the  transmission  gear 
units  13  fixed  on  each  eccentric  body  shaft  8  is 

25  fixed  at  the  tip  of  the  input  shaft  3.  Accordingly,  the 
rotation  of  the  input  shaft  3  is  equally  distributed  to 
three  eccentric  body  shafts  8  through  the  pinion  16 
and  the  transmission  gear  units  13. 

In  this  case,  the  teeth  number  of  the  each 
30  transmission  gear  unit  13  is  specified  to  be  larger 

than  that  of  the  pinion  16.  Consequently,  the  rota- 
tion  of  each  eccentric  body  shaft  8  is  reduced  in 
correspondence  with  the  gear  ratio  between  the 
transmission  gear  unit  13  and  the  pinion  16. 

35  Two  eccentric  bodies  17a  and  17b  are  axially 
lined-up  at  the  approximately  axially  central  portion 
of  each  eccentric  body  shaft  8.  These  eccentric 
bodies  17a  and  17b  are  phase-shifted  by  180°  to 
each  other. 

40  On  the  other  hand,  two  disk-like  externally 
toothed  gears  18a  and  18b,  each  having  an  outside 
diameter  slightly  smaller  than  the  inside  diameter 
of  the  casing  1,  are  axially  lined-up  between  the 
first  and  second  supporting  blocks  4  and  5.  Each  of 

45  the  externally  toothed  gears  18a  and  18b  is  pro- 
vided  with  three  eccentric  body  bearings  holes  19a 
and  19b,  through  which  the  above  eccentric  body 
shafts  8  pass  respectively.  The  above  eccentric 
bodies  17a  and  17b  are  fitted  to  the  eccentric  body 

50  shaft  bearing  holes  19a  and  19b  through  eccentric 
body  bearings  20a  and  20b,  respectively.  Accord- 
ingly,  as  shown  in  Fig.  11,  the  externally  toothed 
gears  18a  and  18b  are  supported  in  the  state 
where  the  center  Og  thereof  is  eccentric  to  the 

55  rotational  center  Of  of  the  input  shaft  3  by  a  dis- 
tance  <e>.  Thus,  these  externally  toothed  gears  18a 
and  18b  are  rotated  in  a  rolling  (swaying)  manner 
by  one  rotation  around  the  rotational  center  Of  of 
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the  input  shaft  3  for  each  rotation  of  the  eccentric 
body  shaft  8. 

As  the  above  eccentric  body  bearings  20a  and 
20b,  needle  bearings  are  here  used.  These  eccen- 
tric  body  bearings  20a  and  20b  are  axially  posi- 
tioned  by  stopper  plates  21  and  23,  and  a  flange 
22  provided  on  the  eccentric  body  shaft  8. 

Each  of  the  above  externally  toothed  gears  18a 
and  18b  has  circular  arc  or  trochoid  shaped  exter- 
nal  teeth  24.  An  internal  gear  25  meshing  with  the 
externally  toothed  gears  18a  and  18b  is  disposed 
on  the  outer  peripheral  side  of  the  externally  tooth- 
ed  gears  18a  and  18b.  The  internal  gear  25  is 
formed  integrally  with  the  casing  1  around  the  inner 
periphery  of  the  casing  1  .  This  internal  gear  25  has 
internal  teeth  constituted  of  outer  pins  26.  In  addi- 
tion,  the  outer  pins  26  are  secured  by  a  pin  press- 
ing  ring  27  from  the  inside  for  preventing  the  outer 
pins  26  from  slipping  off. 

As  shown  in  Fig.  11,  insertion  openings 
(inserting-fit  holes)  28a  and  28b,  each  having  a 
complex  curved  contour,  are  formed  at  the  central 
portions  of  the  external  gears  18a  and  18b,  respec- 
tively.  The  carrier  body  7  of  the  second  supporting 
block  5  passes  through  these  insertion  openings 
28a  and  28b.  Thus,  in  the  state  where  the  end 
surface  of  the  carrier  body  7  is  closely  contacted 
with  the  inner  end  surface  of  the  first  supporting 
block  4,  the  first  and  second  supporting  blocks  4 
and  5  are  rigidly  connected  to  each  other  by  the 
bolts  29  and  the  pins  30,  thereby  constituting  an 
integral  carrier. 

The  carrier  body  7  is  intended  to  mutually 
transmit  the  rotational  forces  applied  on  the  first 
and  second  supporting  blocks  4  and  5.  The  inser- 
tion  openings  28a  and  28b  of  the  externally  toothed 
gears  18a  and  18b  has  a  size  and  a  shape  enough 
to  prevent  the  interference  with  the  carrier  body  7 
even  in  rolling  (swaying)  of  the  externally  toothed 
gears  18a  and  18b. 

Now,  the  function  of  the  gear  structure  will  be 
described. 

First,  it  is  here  assumed  that  the  casing  1  is 
fixed,  and  the  rotational  output  is  taken  from  the 
carrier  constituted  of  the  first  and  second  support- 
ing  blocks  4  and  5. 

As  the  input  shaft  3  is  rotated,  three  eccentric 
body  shafts  8  are  rotated  at  an  equal  speed  in  the 
same  direction  (reversed  to  the  rotational  direction 
of  the  input  shaft  3)  through  the  pinion  16  and  the 
transmission  gear  units  13.  As  described  above, 
two  eccentric  bodies  17a  and  17b  are  provided  on 
each  of  three  eccentric  body  shafts  8.  Accordingly, 
the  eccentric  bodies  17a  and  17b  are  eccentrically 
rotated  at  an  equal  speed  in  the  same  direction,  so 
that  two  of  externally  toothed  gears  18a  and  18b 
are  rotated  in  a  rolling  (swaying)  manner  around 
the  input  shaft  3. 

In  this  case,  since  the  casing  1  is  fixed,  that  is, 
the  internal  gear  25  is  fixed,  the  externally  toothed 
gears  18a  and  18b  are  rolled  while  internally  mesh- 
ing  with  the  internal  gear  25  in  the  state  where  the 

5  free  rotation  is  restricted.  For  example,  assuming 
that  the  teeth  number  of  the  externally  toothed 
gears  18a  and  18b  are  specified  at  N,  and  the 
teeth  number  of  the  internal  gear  25  is  specified  at 
(N  +  1),  the  tooth  difference  is  one.  Accordingly, 

io  the  externally  toothed  gears  18a  and  18b  are  shift- 
ed  (rotated  on  its  axis)  by  one  tooth  with  respect  to 
the  internal  gear  25  for  each  rotation  of  the  eccen- 
tric  body  shafts  8. 

This  shifting,  that  is,  the  rotations  of  the  exter- 
15  nally  toothed  gears  18a  and  18b  are  transmitted  to 

the  first  and  second  supporting  blocks  4  and  5 
through  the  eccentric  body  shafts  8.  Since  the 
supporting  blocks  4  and  5  are  integrated  with  each 
other  through  the  carrier  body  7,  the  rotational 

20  forces  respectively  transmitted  to  the  supporting 
blocks  4  and  5  are  combined,  and  taken  from  the 
supporting  block  4  or  5  on  the  output  side.  In 
addition,  the  supporting  blocks  4  and  5  are  re- 
duced  at  -1/N  rotation  for  one  rotation  of  the  eccen- 

25  trie  body  shafts  8. 
In  the  above,  the  function  has  been  described 

assuming  that  the  casing  1  is  fixed  and  the  output 
is  taken  from  the  side  of  the  supporting  block  4  or 
5.  However,  the  output  may  be  taken  from  the 

30  casing  1  side,  with  the  supporting  blocks  4  and  5 
being  fixed.  In  this  case,  a  counter-member  is 
connected  to  the  external  flange  2  provided  on  the 
casing  1.  With  this  arrangement,  the  reduced  out- 
put  is  taken  from  the  casing  1  side  at  the  1/(N  +  1) 

35  rotation  and  in  the  reverse  rotation  to  the  above 
case  being  taken  from  the  side  of  the  above  sup- 
porting  block  4  or  5. 

Thus,  the  reduced  rotational  output  may  be 
taken  from  the  side  of  the  supporting  block  4  or  5, 

40  with  the  casing  1  side  being  fixed,  or  may  be  taken 
from  the  casing  1  side,  with  the  supporting  blocks 
4  and  4  being  fixed.  The  above  two  types  of  the 
gear  structures  are  adapted  for  reduction  gears.  In 
terms  of  the  type  of  taking  the  output,  the  former  is 

45  called  as  a  carrier  rotation  type  and  the  latter  is 
called  as  a  casing  rotation  type. 

The  conventional  structure  shown  in  Fig.  10  is 
assumed  as  the  casing  rotation  type.  Accordingly, 
a  cover  31  is  provided  to  the  opening  portion  of  the 

50  casing  1  on  the  side  of  the  transmission  gear  units 
13. 

Incidentally,  the  gear  structure  of  the  casing 
rotation  type  or  the  carrier  rotation  type  can  be 
used  as  a  step-up  gear  by  reversing  a  relationship 

55  between  the  input  and  the  output. 
Next,  the  conventional  gear  structure  of  the 

carrier  rotation  type  will  be  briefly  described  with 
reference  to  Fig.  12. 

3 
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In  the  carrier  rotation  type,  generally,  an  output 
shaft  is  provided  integrally  with  the  supporting 
block  which  is  on  the  opposite  side  to  the  input 
shaft.  Thus,  the  reduced  rotational  output  is  taken 
from  the  output  shaft.  However,  in  the  conventional 
structure,  the  counter-member  P  on  the  output  side 
is  directly  connected  to  the  first  supporting  block  4. 
In  this  gear  structure,  the  reduction  mechanism  is 
almost  similar  to  that  shown  in  Figs.  10  and  11, 
except  that  the  carrier  body  7  for  connecting  both 
the  supporting  blocks  4  and  5  to  each  other  is 
provided  not  on  the  second  supporting  block  5  but 
on  the  first  supporting  block  4,  and  the  cover  31  is 
omitted.  The  main  difference  lies  in  that  screw 
holes  32  are  formed  on  the  outer  surface  of  the 
first  supporting  block  4,  and  thus  the  counter-mem- 
ber  P  is  mounted  by  screwing  bolts  33  in  these 
screw  holes  32. 

In  the  above  two  gear  structures,  for  connect- 
ing  the  first  and  second  supporting  blocks  4  and  5 
to  each  other,  there  is  used  the  carrier  body  7 
formed  integrally  with  the  first  and  supporting  block 
4  or  the  second  supporting  block  5.  However,  in 
U.S.  Patent  No.  3,129,611,  carrier  pins  (cage  bars) 
are  used  in  place  of  the  carrier  body  7  for  connec- 
tion.  In  each  of  the  carrier  pins,  both  ends  thereof 
are  rigidly  fixed  on  the  first  and  second  supporting 
blocks  (disks)  for  connecting  both  the  supporting 
blocks,  thus  constituting  a  carrier  (cage). 

On  the  other  hand,  Japanese  Patent  Laid-open 
No.  sho  63-22289  proposes  the  technique  of  im- 
proving  the  accuracy  by  simultaneous  machining  in 
the  planetary  gear  structure  of  carrier  rotation  type 
disclosed  in  Japanese  Patent  Laid-open  No.  sho 
60-260737.  The  technique  in  Japanese  Patent  Laid- 
open  No.  sho  63-22289  is  essentially  similar  to  that 
in  Japanese  Patent  Laid-open  No.  sho  60-260737. 
Accordingly,  the  technique  will  be  briefly  described 
with  reference  to  Fig.  10.  In  order  to  simultaneously 
machine  eccentric  body  shaft  bearing  holes  10a 
and  10b  formed  on  on  respective  sides  of  support- 
ing  blocks  4  and  5,  and  eccentric  body  bearing 
holes  19a  and  19b  on  respective  sides  of  externally 
toothed  gears  18a  and  18b,  the  diameters  of  the 
above  bearing  holes  10a,  10b,  19a  and  19b  are 
made  to  be  identical  to  each  other,  and  also  the 
axes  of  respective  holes  are  made  in  conformity 
with  each  other  in  the  relative  positional  relation- 
ship  (pitch  circle  diameter  and  pitch). 

In  recent  years,  a  reduction  or  step-up  gear 
using  the  internally  meshing  planetary  gear  struc- 
ture  of  this  type  has  been  further  strongly  required 
to  be  reduced  in  size  and  enhanced  in  accuracy. 

However,  in  the  real  situation,  it  has  almost 
reached  the  limit  in  terms  of  the  cost  to  meet  the 
above  requirement  by  enhancing  the  machining 
accuracy. 

As  described  above,  for  example,  in  Japanese 
Patent  Laid-open  No.  sho  63-22289,  for  simulta- 
neously  machining  the  eccentric  body  shaft  bear- 
ing  holes  10a  and  10b  on  respective  sides  of  the 

5  supporting  blocks  4  and  5  and  the  eccentric  body 
bearing  holes  19a  and  19b  on  respective  sides  of 
the  externally  toothed  gears  18a  and  18b,  the 
above  bearing  holes  10a,  10b,  19a  and  19b  are 
made  to  be  identical  to  each  other,  and  the  axes  of 

io  respective  holes  are  made  in  conformity  with  each 
other  in  the  relative  positional  relationship  (pitch 
circle  diameter  and  pitch).  Notwithstanding,  this 
technique  is  insufficient  to  highly  improve  the  ma- 
chining  accuracy. 

is  Taking  the  above  circumstances  into  consider- 
ation,  the  present  inventors  have  drastically  re- 
viewed  the  above  gear  structure.  Accordingly,  and 
object  of  the  present  invention  is  to  provide  a 
technique  of  machining  a  reduction  or  step-up  gear 

20  having  the  higher  quality  even  with  the  same  ma- 
chine  as  used  in  the  conventional  manner. 

In  a  first  aspect  (claim  1)  of  the  present  inven- 
tion,  there  is  provided  such  an  internally  meshing 
planetary  gear  structure  as  follows: 

25  A  casing  is  provided,  and  the  tip  of  a  rotational 
shaft  is  inserted  into  the  casing.  A  first  and  second 
supporting  blocks  are  disposed  around  the  main 
rotational  shaft  in  an  axially  spaced  apart  manner, 
and  are  rotatably  supported  by  the  casing  through 

30  respective  bearings.  Also,  the  first  and  second  sup- 
porting  blocks  are  rigidly  connected  with  each  oth- 
er  through  a  carrier  body. 

A  plurality  of  eccentric  body  shafts  are  dis- 
posed  along  a  circumference  coaxial  to  the  main 

35  rotational  shaft.  Also,  the  eccentric  body  shafts  are 
rotatably  supported  at  both  ends  thereof  by  eccen- 
tric  body  shaft  bearing  holes  respectively  formed 
on  the  first  and  second  supporting  blocks,  respec- 
tively,  and  rotated  in  interlocking  relation  with  the 

40  main  rotational  shaft.  Eccentric  bodies  are  respec- 
tively  provided  at  the  approximately  axially  central 
portions  of  the  eccentric  body  shafts.  Externally 
toothed  gears  are  provided  between  the  first  and 
second  supporting  blocks,  and  are  respectively 

45  rotated  eccentrically  around  the  main  rotational 
shaft  in  the  rotatable  fitting  relation  between  the 
eccentric  body  shaft  bearing  holes  respectively 
formed  thereon  and  the  eccentric  bodies  through 
the  eccentric  body  bearings.  An  internal  gear  is 

50  fixed  on  the  casing  and  internally  meshing  with  the 
externally  toothed  gears. 

In  the  above,  the  diameters  of  the  eccentric 
body  bearing  holes  are  larger  or  smaller  than  any 
one  of  the  diameters  of  the  eccentric  body  shaft 

55  bearing  holes  respectively  formed  on  the  first  and 
second  supporting  blocks. 

In  the  above  structure,  the  carrier  body  is  con- 
stituted  of  carrier  pins  separately  from  the  first  and 

4 
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second  supporting  blocks.  The  first  and  second 
supporting  blocks  are  rigidly  connected  to  each 
other  by  the  carrier  pins  respectively  passing 
through  the  eccentric  body  shaft  bearing  holes 
respectively  formed  on  the  first  and  second  sup- 
porting  blocks  from  one  supporting  block  side. 

Also,  in  the  above  structure,  the  eccentric  body 
shaft  bearing  holes,  the  eccentric  body  bearing 
holes  and  the  carrier  pin  holding  holes  are  all  made 
to  be  through-holes.  Among  the  holes,  the  eccen- 
tric  body  shaft  bearing  holes  respectively  formed 
on  the  first  and  second  supporting  blocks  and  the 
eccentric  body  shaft  bearing  holes  respectively 
formed  on  the  externally  toothed  gears  are  dis- 
posed  along  the  same  circumference  at  the  same 
pitch.  Further,  the  carrier  pin  holding  holes  respec- 
tively  formed  on  the  first  and  second  supporting 
blocks  are  disposed  along  the  same  circumference 
at  the  same  pitch. 

The  diameters  of  the  eccentric  body  shaft 
bearing  holes,  the  eccentric  body  bearing  holes 
and  the  carrier  pin  holding  holes  are  respectively 
set  to  satisfy  the  following  relationship:  namely, 
when  the  first  and  second  supporting  blocks  and 
the  externally  toothed  gears  are  appropriately  rear- 
ranged  in  the  axial  positions  thereof,  the  diameters 
of  the  eccentric  body  shaft  bearing  holes  respec- 
tively  formed  on  the  first  and  second  supporting 
blocks  and  the  diameters  of  the  eccentric  body 
bearing  holes  respectively  formed  on  the  externally 
toothed  gears  become  smaller  in  one  direction 
(partially,  the  diameters  may  be  identical  to  each 
other);  and,  while  keeping  the  above  rearrange- 
ment,  the  diameters  of  the  carrier  pin  holding  holes 
respectively  formed  on  the  first  and  second  sup- 
porting  blocks  become  smaller  in  the  same  direc- 
tion  (partially,  the  diameters  may  be  identical  to 
each  other). 

In  a  second  aspect  (claim  2)  of  the  present 
invention,  there  is  provided  a  reduction  or  step-up 
gear  having  the  above  internally  meshing  planetary 
gear  structure.  Also,  in  a  third  aspect  (claim  3)  of 
the  present  invention,  there  is  provided  a  method 
for  machining  the  above  reduction  or  step-up  gear. 

In  a  fourth  aspect  (claim  4),  there  is  provided 
such  an  internally  meshing  planetary  gear  structure 
as  follows: 
A  casing  is  provided,  and  the  tip  of  a  rotational 
shaft  is  inserted  into  the  casing.  A  first  and  second 
supporting  blocks  are  disposed  around  the  main 
rotational  shaft  in  an  axially  spaced  apart  manner, 
and  are  rotatably  supported  by  the  casing  through 
respective  bearings.  Also,  the  first  and  second  sup- 
porting  blocks  are  rigidly  connected  with  each  oth- 
er  through  a  carrier  body. 

A  plurality  of  eccentric  body  shafts  are  dis- 
posed  along  a  circumference  coaxial  to  the  main 
rotational  shaft.  Also,  the  eccentric  body  shafts  are 

rotatably  supported  at  both  ends  thereof  by  eccen- 
tric  body  shaft  bearing  holes  respectively  formed 
on  the  first  and  second  supporting  blocks,  respec- 
tively,  and  rotated  in  interlocking,  relation  with  the 

5  main  rotational  shaft.  Eccentric  bodies  are  respec- 
tively  provided  at  the  approximately  axially  central 
portions  of  the  eccentric  body  shafts.  Externally 
toothed  gears  are  provided  between  the  first  and 
second  supporting  blocks,  and  are  respectively 

io  rotated  eccentrically  around  the  main  rotational 
shaft  in  the  rotatable  fitting  relation  between  the 
eccentric  body  shaft  bearing  holes  respectively 
formed  thereon  and  the  eccentric  bodies  through 
the  eccentric  body  bearings.  An  internal  gear  is 

is  fixed  on  the  casing  and  internally  meshing  with  the 
externally  toothed  gears. 

In  the  above  structure,  the  carrier  body  is  con- 
stituted  of  carrier  pins  separately  from  the  first  and 
second  supporting  blocks.  The  first  and  second 

20  supporting  blocks  are  rigidly  connected  to  each 
other  by  the  carrier  pins  respectively  passing 
through  the  eccentric  body  shaft  bearing  holes 
respectively  formed  on  the  first  and  second  sup- 
porting  blocks. 

25  Also,  in  the  above  structure,  the  eccentric  body 
shaft  bearing  holes,  the  eccentric  body  bearing 
holes  and  the  carrier  pin  holding  holes  are  all  made 
to  be  through-holes.  Among  the  holes,  the  eccen- 
tric  body  shaft  bearing  holes  respectively  formed 

30  on  the  first  and  second  supporting  blocks  and  the 
eccentric  body  shaft  bearing  holes  respectively 
formed  on  the  externally  toothed  gears  are  dis- 
posed  along  the  same  circumference  at  the  same 
pitch.  Further,  the  carrier  pin  holding  holes  respec- 

35  tively  formed  on  the  first  and  second  supporting 
blocks  are  disposed  along  the  same  circumference 
at  the  same  pitch. 

The  diameters  of  the  eccentric  body  shaft 
bearing  holes,  the  eccentric  body  bearing  holes 

40  and  the  carrier  pin  holding  holes  are  respectively 
set  to  satisfy  the  following  relationship:  namely, 
when  the  first  and  second  supporting  blocks  and 
the  externally  toothed  gears  are  appropriately  rear- 
ranged  in  the  axial  positions  thereof,  the  diameters 

45  of  the  eccentric  body  shaft  bearing  holes  respec- 
tively  formed  on  the  first  and  second  supporting 
blocks  and  the  diameters  of  the  eccentric  body 
bearing  holes  respectively  formed  on  the  externally 
toothed  gears  become  smaller  in  one  direction  (the 

50  diameters  may  be  identical  to  each  other);  and, 
while  keeping  the  above  rearrangement,  the  diam- 
eters  of  the  carrier  pin  holding  holes  respectively 
formed  on  the  first  and  second  supporting  blocks 
become  smaller  in  the  same  direction  (the  diam- 

55  eters  may  be  identical  to  each  other). 
Further,  in  the  above  structure,  the  outside 

diameters  of  the  first  and  second  supporting  blocks 
are  smaller  than  the  root  diameters  of  respective 
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external  teeth  portions  of  the  externally  toothed 
gears.  Also,  the  teeth  number  of  each  external 
toothed  gear  is  set  to  be  the  integral  magnification 
of  the  number  of  the  externally  toothed  gears,  and 
the  teeth  number  difference  between  the  internal 
gear  and  each  externally  toothed  gear  is  set  to  be 
the  integral  magnification  of  the  number  of  the 
externally  toothed  gears. 

In  the  fifth  aspect  (claim  5),  there  is  provided  a 
reduction  or  step-up  gear  having  the  above  inter- 
nally  meshing  planetary  gear  structure.  Also,  in  the 
sixth  aspect  (claim  6),  there  is  provided  a  method 
for  machining  the  above  reduction  or  step-up  gear. 

The  first  to  sixth  aspects  (claims  1  to  6)  of  the 
present  invention  has  been  made  by  examining  the 
points  which  had  been  not  remarked  at  all. 

Namely,  conventionally,  in  the  case  of  provid- 
ing  a  plurality  of  externally  toothed  gears,  it  has 
been  regarded  to  be  preferable  that  respective 
external  teeth  portions  of  the  externally  toothed 
gears  machined  at  the  same  positions  are  simulta- 
neously  meshed  with  the  internal  gear  during  op- 
eration.  This  is  because  the  machining  errors  there- 
of  are  cancelled  to  each  other  thereby  making  the 
so-called  leveling  of  the  errors.  In  fact,  the  conven- 
tional  reduction  or  step-up  gears  of  this  type  have 
been  all  fabricated  on  the  basis  of  this  thought. 
However,  as  a  result  of  the  actual  examination  for 
this  thought,  it  brings  about  an  undesirable  result 
that  respective  external  teeth  portions  of  the  exter- 
nally  toothed  gears  machined  at  the  same  positions 
are  simultaneously  meshed  with  the  internal  gear. 

The  fourth  to  sixth  aspects  (claims  4  to  6)  of 
the  present  inventions  have  been  made  according 
to  this  knowledge.  One  of  the  important  gists  lies  in 
preventing  the  external  toothed  portions  of  the  ex- 
ternally  toothed  gears  machined  at  the  same  posi- 
tions  from  being  simultaneously  meshed  with  the 
internal  gear  during  operation.  As  the  result  of  the 
actual  experiments,  the  present  inventors  have  rec- 
ognized  that  the  machining  errors  are  rather  lev- 
elled  by  the  above  assembling. 

In  addition,  the  first  to  third  aspects  (claims  1 
to  3)  of  the  present  invention  have  been  contrived 
in  the  step  of  examining  how  the  assembly  is 
concretely  performed  in  such  a  manner  as  not  to 
mesh  respective  external  teeth  portions  of  the  ex- 
ternally  toothed  gears  machined  at  the  same  posi- 
tions  with  the  internal  gear. 

As  a  result  of  this  examination,  the  present 
inventors  have  found  the  fact  that  the  most  reason- 
able  assembly  can  be  performed  by  setting  the 
teeth  number  of  each  externally  toothed  gear  to  be 
the  integral  magnification  of  the  number  of  the 
externally  toothed  gears,  and  further,  by  setting  the 
teeth  number  difference  between  the  internal  gear 
and  each  externally  toothed  gear  is  set  to  be  the 
integral  magnification  of  the  number  of  the  exter- 

nally  toothed  gears. 
Namely,  when  the  number  of  the  externally 

toothed  gears  are  two  as  described  above,  the 
externally  toothed  gears  are  phase-shifted  in  the 

5  maximum  eccentric  direction  by  360°  12  =  180°  . 
When  the  number  of  the  externally  toothed  gears  is 
three,  they  are  phase-shifted  in  the  maximum  ec- 
centric  direction  by  360°  /3  =  120°  .  This  is 
because  the  dynamic  balance  is  kept  to  be  prefer- 

io  able  during  operation  by  equally  distributing  the 
maximum  eccentric  directions  of  respective  exter- 
nal  toothed  gears  on  the  circumferential  direction. 

In  the  fourth  to  sixth  aspects  (claims  4  to  6)  of 
the  present  invention,  the  teeth  number  of  the 

is  externally  toothed  gears  is  set  to  the  integral  mag- 
nification  of  the  number  of  the  externally  toothed 
gears,  and  also  the  teeth  number  difference  be- 
tween  the  internal  gear  and  each  externally  toothed 
gear  is  set  to  be  the  integral  magnification  of  the 

20  number  of  the  externally  toothed  gears.  Thus,  the 
externally  toothed  gears  cut  at  the  same  positions 
can  be  assembled  not  by  the  rotation  as  in  the 
conventional  manner  but  by  only  the  parallel  move- 
ment  (shifting)  in  the  maximum  eccentric  direction. 

25  For  example,  when  the  number  of  the  exter- 
nally  toothed  gears  is  two,  the  externally  toothed 
gears  can  be  assembled  by  only  separating  them 
from  each  other  in  the  direction  of  180°  without 
any  rotation.  When  the  number  is  three,  they  can 

30  be  assembled  by  only  separating  them  from  each 
other  in  the  direction  of  120°  without  any  rotation. 

The  assembling  using  a  technique  of  this  par- 
allel  movement  is  advantageous  in  perfectly  per- 
forming  the  simultaneous  machining  for  a  plurality 

35  of  externally  toothed  gears. 
Namely,  conventionally,  in  the  internally  mesh- 

ing  planetary  gears  structure  of  this  type,  the  teeth 
number  difference  between  the  internal  gear  and 
each  externally  toothed  gear  is  often  set  to  be  one 

40  (1),  irrespective  of  the  number  of  the  externally 
toothed  gears.  However,  if  the  teeth  number  dif- 
ference  is  set  to  be  one,  the  positional  relationship 
between  the  maximum  eccentric  direction  and  the 
external  teeth  portion  in  each  externally  toothed 

45  gear  is  made  different  for  each  externally  toothed 
gear.  Accordingly,  in  the  externally  toothed  gears, 
respective  external  teeth  portions  and  respective 
holes  passing  through  the  externally  toothed  gears 
cannot  be  simultaneously  machined  at  one  time. 

50  Namely,  after  only  the  externally  toothed  gears 
are  simultaneously  machined,  the  phase  of  each 
externally  toothed  gear  is  shifted  (rotated)  by  a 
specified  amount  (half  tooth),  after  which  the  holes 
passing  through  the  externally  toothed  gears  are 

55  machined.  This  increases  the  machining  pro- 
cesses,  and  also  remarkably  degrades  the  machin- 
ing  accuracy. 
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Further,  in  the  actual  design,  for  the  conve- 
nience  thereof,  it  often  happens  that  the  above 
eccentric  body  shaft  bearing  holes  and  the  eccen- 
tric  body  bearing  holes  cannot  be  set  at  the  same 
diameter.  Thus,  the  diameters  of  the  eccentric 
body  bearing  holes  respectively  formed  on  the 
externally  toothed  gears  are  often  made  larger  or 
smaller  than  any  one  of  the  diameters  of  the  ec- 
centric  body  shaft  bearing  holes  respectively 
formed  on  the  first  and  second  supporting  blocks 
(the  necessary  condition  in  the  first  to  third  aspects 
of  the  present  invention). 

The  above  necessary  condition  includes  the 
case  ©  that  since  the  bearings  are  different  in 
material  and  construction  from  each  other,  the  di- 
ameters  of  the  bearing  holes  cannot  be  identical  to 
each  other  in  terms  of  strength;  the  case  (2)  that 
since  the  bolt  holes  exist,  the  strengths  near  the 
portions  thereof  are  different  from  those  of  the 
other  portions,  or  the  case  ©  that  since  the 
specified  member  (e.g.  carrier  pin)  needs  to  be 
inserted,  the  hole  through  which  the  carrier  pin  is 
first  inserted  must  be  larger  than  that  through 
which  the  carrier  pin  is  later  inserted.  In  such  a 
case,  the  above  bearing  holes  cannot  be  simulta- 
neously  machined  from  one  side.  Also,  there  can- 
not  be  used  the  above  technique  disclosed  in  Jap- 
anese  Patent  Laid-open  No.  sho  63-22289. 

The  present  inventors  have  synthetically  exam- 
ined  the  above  points,  and  have  obtained  the  fol- 
lowing  result.  Namely,  the  diameters  of  the  eccen- 
tric  body  shaft  bearing  holes,  the  eccentric  body 
bearing  holes,  and  the  carrier  pin  holding  holes  are 
respectively  set  to  satisfy  such  a  condition  that, 
when  the  first  and  second  supporting  blocks  and 
the  externally  toothed  gears  are  appropriately  rear- 
ranged  at  the  axial  positions,  the  diameters  of  the 
eccentric  body  shaft  bearing  holes  respectively 
formed  on  the  first  and  second  supporting  blocks 
and  the  diameters  of  the  eccentric  body  bearing 
holes  respectively  formed  on  the  externally  toothed 
gears  become  smaller  in  one  direction;  and  si- 
multaneously,  the  diameters  of  the  carrier  pin  hold- 
ing  holes  respectively  formed  on  the  first  and  sec- 
ond  supporting  blocks  become  smaller  in  the  same 
direction.  Consequently,  it  is  possible  to  simulta- 
neously  machine  the  eccentric  body  shaft  bearing 
holes  respectively  formed  on  the  first  and  second 
supporting  blocks  and  the  eccentric  body  bearing 
holes  respectively  formed  on  the  externally  toothed 
gears,  and  also  to  simultaneously  machine  the  car- 
rier  pin  holding  holes  respectively  formed  on  the 
first  and  second  supporting  holes.  In  the  first  to 
third  aspects  (claims  1  to  3);  and  in  the  fourth  to 
sixth  aspects  (claims  4  to  6)  of  the  present  inven- 
tion,  the  same  effect  can  be  obtained. 

Accordingly,  it  is  possible  to  remarkably  en- 
hance  the  relative  positional  accuracy  among  the 

eccentric  body  shaft  bearing  holes,  the  eccentric 
body  bearing  holes,  the  carrier  pin  holding  holes 
and  respective  external  teeth  portions.  This  makes 
it  possible  to  extremely  suppress  the  influence  of 

5  the  relative  positional  errors  due  to  the  machining 
even  with  the  conventional  machine,  and  hence  to 
extremely  enhance  the  accuracy  after  assembling. 

Also,  in  the  above,  the  carrier  pin  holding  holes 
can  be  simultaneously  machined  while  keeping  the 

io  same  setting  as  being  used  in  machining  the  bear- 
ing  holes.  Accordingly,  by  fixing  both  the  support- 
ing  blocks  to  each  other  with  the  carrier  pins  re- 
spectively  inserted  into  the  carrier  pin  holding 
holes,  both  the  supporting  blocks  are  accurately 

is  positioned,  thereby  improving  the  positional  accu- 
racy  of  the  bearing  holes.  Consequently,  it  is  possi- 
ble  to  improve  the  repeatability  of  the  positioning 
when  the  carrier  pins  are  disassembled  and  re- 
assembled,  without  providing  the  another  position- 

20  ing  means. 
Also,  since  both  the  supporting  blocks  are  fixed 

to  each  other  by  the  carrier  pins  separated  there- 
from,  it  is  possible  to  perform  the  overlapping 
machining  for  both  the  supporting  blocks  and  re- 

25  spective  external  teeth  portions  in  the  state  that 
they  are  closely  contacted  with  each  other.  This 
makes  it  possible  to  enhance  the  perpendicularity 
of  each  hole  with  respect  to  the  face  thereof,  and 
hence  to  improve  the  accuracy  in  the  axial  deflec- 

30  tion  direction. 
In  addition,  each  hole  is  occasionally  formed 

with,  for  example,  a  counterbore  portion,  or  cham- 
ferred.  However,  these  portions  do  not  requir  the 
high  accuracy,  accordingly  can  be  machined  sepa- 

35  rately.  Therefore,  the  diameter  of  the  above  addi- 
tional  portions  is  not  necessarily  required  for  the 
above  order. 

In  the  fourth  to  sixth  aspects  (claims  4  to  6)  of 
the  present  invention,  as  described  above,  the  rela- 

40  tionship  among  the  number  of  the  externally  tooth- 
ed  gears,  the  teeth  number  of  the  externally  tooth- 
ed  gears  and  the  teeth  number  difference  between 
the  internal  gear  and  each  externally  toothed  gear 
are  specified,  and  the  outside  diameters  of  the  first 

45  and  second  supporting  blocks  are  set  to  be  smaller 
than  the  root  diameters  of  respective  external  teeth 
portions  of  the  externally  toothed  gears.  Accord- 
ingly,  it  is  possible  to  further  simultaneously  ma- 
chine  respective  external  teeth  of  the  externally 

50  toothed  gears  with  the  above-described  setting 
(with  the  same  chucking). 

As  a  result,  it  is  possible  to  simultaneously 
machine  the  eccentric  body  shaft  bearing  holes 
respectively  formed  on  the  first  and  second  sup- 

55  porting  blocks,  the  eccentric  body  bearing  holes 
respectively  formed  on  the  externally  toothed 
gears,  and  the  carrier  pin  holding  holes  respec- 
tively  formed  on  the  first  and  second  supporting 
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blocks,  and  to  further  simultaneously  machine  re- 
spective  external  teeth  of  the  externally  toothed 
gears.  This  makes  it  possible  to  extremely  improve 
the  relative  positional  accuracy  thereof. 

In  addition,  the  first  to  third  aspects  (claims  1 
to  3)  of  the  present  invention  are  made  in  mainly 
aiming  at  the  case  that  the  eccentric  body  bearing 
holes  are  respectively  formed  on  the  externally 
toothed  gears  in  such  a  manner  as  to  be  larger  or 
smaller  than  any  one  of  the  eccentric  body  shaft 
bearing  holes  respectively  formed  on  the  first  and 
second  supporting  blocks  (that  is,  different  in  diam- 
eter)  owing  to  some  circumstances. 

Accordingly,  a  plurality  of  the  externally  tooth- 
ed  gears  are  not  necessarily  required.  Also,  when 
the  first  and  second  supporting  blocks  are  rearran- 
ged  in  the  axial  positions,  the  above  relationship 
includes  the  case  that  the  diameters  of  respective 
holes  are  partially  identical  to  each  other;  but  does 
not  include  the  case  that  they  are  all  identical  to 
each  other. 

Meanwhile,  the  third  to  fifth  aspects  (claims  3 
to  5)  of  the  present  invention  is  made  in  mainly 
aiming  at  cutting  respective  external  teeth  of  a 
plurality  of  externally  toothed  gears,  in  addition  to 
the  formation  of  each  hole,  with  the  same  chucking. 

Accordingly,  a  plurality  of  the  externally  tooth- 
ed  gears  are  essentially  required.  Also,  when  the 
first  and  second  supporting  blocks  are  rearranged 
in  the  axial  positions,  the  above  relationship  in- 
cludes  the  case  that  the  holes  are  all  identical  to 
each  other. 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  be  more 
apparent  from  the  following  description  of  the  in- 
vention  taken  in  conjunction  with  the  accompanying 
drawings,  wherein  like  reference  characters  des- 
ignate  the  same  or  similar  parts,  and  wherein: 

Fig.  1  is  a  sectional  side  view  of  an  internally 
meshing  planetary  gear  structure  according  to 
one  embodiment  of  the  present  invention: 
Fig.  2  is  a  view  taken  on  the  line  II  -  II  of  Fig.  1  ; 
Fig.  3  is  a  sectional  view  taken  along  the  line  III 
-  Ill  of  Fig.  1; 
Fig.  4  is  an  explanatory  view  explaining  the  hole 
machining  for  parts  of  the  gear  structure  (first 
and  second  supporting  blocks  and  externally 
toothed  gears)  according  to  one  embodiment  of 
the  present  invention; 
Fig.  5  is  an  explanatory  view  explaining  the  hole 
maching  for  parts  of  the  gear  structure  (first  and 
second  supporting  blocks  and  externally  toothed 
gears)  according  to  another  embodiment  of  the 
present  invention; 
Fig.  6  is  a  sectional  view  equivalent  to  Fig.  4  in 
aiming  at  the  root  diameters  of  respective  exter- 
nal  teeth  of  the  externally  toothed  gears  and  the 
outside  diameters  of  the  first  and  second  sup- 

porting  blocks; 
Fig.  7  is  a  sectional  view  equivalent  to  Fig.  5  in 
aiming  at  the  root  diameters  of  respective  exter- 
nal  teeth  of  the  externally  toothed  gears  and  the 

5  outside  diameters  of  the  first  and  second  sup- 
porting  blocks; 
Fig.  8  is  a  sectional  view  equivalent  to  Fig.  1 
showing  the  examples  wherein  the  construction 
near  carrier  pins  is  changed  according  to  the 

io  embodiment  of  the  present  invention; 
Fig.  9  is  an  explanatory  view  explaining  a  basic 
principle  relating  to  the  teeth  number  of  the 
externally  toothed  gears,  the  number  of  the  ex- 
ternally  toothed  gears,  and  the  teeth  number 

is  difference  between  the  internal  gear  and  each 
externally  toothed  gear  according  to  the  present 
invention; 
Fig.  10  is  a  sectional  side  view  showing  one 
example  of  the  conventional  internally  meshing 

20  planetary  gear  structure; 
Fig.  11  is  a  sectional  view  taken  on  the  line  XI 
-XI  of  Fig.  10;  and 
Fig.  12  is  a  sectional  side  view  showing  another 
example  of  the  conventional  internally  meshing 

25  planetary  gear  structure. 
Hereinafter,  one  embodiment  of  the  present 

invention  will  be  described  in  detail  with  reference 
to  the  accompanying  drawings. 

Referring  to  Fig.  1,  numeral  101  indicates  a 
30  cylindrical  casing.  The  casing  101  has  a  plurality  of 

bolt  insertion  holes  102  axially  passing  through  the 
cylinder  wall  thereof.  The  tip  of  an  input  shaft  (main 
rotational  shaft)  1  03  rotated  by  a  motor  (not  shown) 
is  inserted  to  the  central  portion  of  the  casing  101 

35  from  the  right  side  in  the  figure. 
In  the  casing  101,  a  first  supporting  block  (on 

the  left  side  in  the  figure)  104  and  a  second  sup- 
porting  block  105  (on  the  right  side  in  the  figure), 
which  are  respectively  formed  thick  disk  shapes, 

40  are  oppositely  disposed  in  an  axially  spaced  apart 
manner.  The  outer  end  surface  (left  end  surface)  of 
the  first  supporting  block  104  slightly  projects  from 
the  casing  104  for  serving  as  a  counter-member 
mounting  surface  104a.  These  first  and  second 

45  supporting  members  104  and  105  are  supported 
by  bearings  106a  and  106b  rotatably  around  the 
inner  periphery  of  the  casing  101,  respectively. 

Both  the  supporting  blocks  104  and  105  are 
rigidly  connected  to  be  integrated  with  each  other 

50  by  three  carrier  pins  150  disposed  in  parallel  to  the 
input  shaft  103,  thus  constituting  a  carrier  as  a 
whole.  The  carrier  pins  150  are  disposed  near  the 
outer  periphery  of  each  of  the  supporting  blocks 
104  and  105  in  such  a  manner  as  to  be  circum- 

55  ferentially  spaced  at  equal  intervals  on  the  circum- 
ference  coaxial  to  the  input  shaft  101  (see  Figs.  2 
and  3). 
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Carrier  pin  holding  holes  151  and  152  for  in- 
serting  each  carrier  pin  150  are  formed  on  the  first 
and  second  supporting  blocks  104  and  105,  re- 
spectively.  Each  of  the  carrier  pin  holding  holes 
152  of  the  second  supporting  block  105  has  a 
counterbore  portion  153  on  the  outer  end  surface 
side.  The  carrier  pin  150  having  a  flange  portion 
150a  at  its  head  is  inserted  from  the  side  of  the 
carrier  pin  holding  hole  152  of  the  second  support- 
ing  block  105.  Thus,  by  bringing  the  flange  portion 
150a  thereof  in  contact  with  the  bottom  surface  of 
the  counterbore  portion  153,  the  carrier  pin  150  is 
axially  positioned  with  respect  to  the  second  sup- 
porting  block  105. 

Also,  pipe-like  carrier  spacers  154  are  dispos- 
ed  between  the  first  and  second  supporting  blocks 
104  and  105.  The  tip  of  each  carrier  pin  150 
passes  through  each  carrier  spacer  154  and  is 
inserted  in  each  carrier  pin  holding  hole  151  of  the 
first  supporting  block  104.  The  carrier  spacer  154 
is  freely  fitted  around  the  outer  periphery  at  the 
axial  intermediate  portion  of  the  carrier  pin  150. 
Both  end  surfaces  of  each  carrier  spacer  154  are 
closely  contacted  with  the  first  and  second  support- 
ing  blocks  104  and  105,  respectively.  Consequent- 
ly,  the  interval  between  both  the  supporting  blocks 
1  04  and  1  05  are  kept  constant. 

The  tip  surface  of  each  carrier  pin  150  is 
exposed  or  the  counter-member  mounting  surface 
104a  of  the  first  supporting  block  104.  At  the  center 
of  this  exposed  tip  surface,  a  screw  hole  156  to 
which  each  counter-member  fixing  bolt  155  is 
screwed.  The  bolt  155  passing  through  the  bolt 
insertion  hole  of  the  counter-member  P  is  screwed 
in  the  screw  hole  156.  Thus,  the  counter-member  P 
is  connected  to  the  carrier  pins  150,  and  therefore, 
the  first  and  second  supporting  blocks  104  and  105 
are  rigidly  connected  to  each  other  through  the 
carrier  spacers  154  simultaneously. 

Also,  in  the  casing  1,  three  eccentric  body 
shafts  108  are  disposed  in  parallel  to  the  input 
shaft  103.  These  eccentric  body  shafts  108  are 
circumferentially  disposed  along  a  circumference 
coaxial  to  the  input  shaft  3  in  an  equally  spaced 
apart  manner.  Also,  as  shown  in  Figs.  2  and  3,  the 
eccentric  body  shafts  108  are  positioned  on  the 
intermediate  portions  among  the  carrier  pins  150, 
respectively.  Both  the  end  portions  of  each  eccen- 
tric  body  shaft  108  are  rotatably  supported  by 
eccentric  body  shaft  bearing  holes  110a  and  110b 
of  the  first  and  second  supporting  blocks  104  and 
105  through  eccentric  body  bearings  (needle  bear- 
ings)  109a  and  109b. 

Around  each  eccentric  body  shaft  108  on  the 
first  supporting  block  104  side,  a  transmission  gear 
113  is  mounted  through  a  spline  112  at  the  position 
close  to  the  axial  intermediate  portion  from  the 
portion  supported  by  the  above  eccentric  body 

shaft  bearing  109a. 
Center  holes  114  and  115  are  formed  on  the 

first  and  second  supporting  blocks  104  and  105  at 
the  radial  centers  thereof,  respectively.  The  above 

5  input  shaft  103  is  inserted  in  the  center  holes  114 
and  115  from  the  side  of  the  second  supporting 
block  105. 

The  tip  of  the  input  shaft  103  is  positioned  to 
be  inserted  slightly  within  the  center  hole  114  of 

io  the  first  supporting  block  104.  A  pinion  116  mesh- 
ing  with  transmission  gears  113  respectively  fixed 
on  the  above  eccentric  body  shafts  108  is  fixed  on 
the  tip  of  the  input  shaft  103.  Accordingly,  the 
rotation  of  the  input  shaft  103  is  equally  distributed 

is  to  three  eccentric  body  shafts  108  through  the 
pinion  116  and  the  transmission  gears  113.  In  this 
case,  the  teeth  number  of  each  transmission  gear 
113  is  larger  than  that  of  the  pinion  116.  Thus, 
each  eccentric  body  shaft  108  is  rotated  while 

20  being  reduced  according  to  the  gear  ratio  between 
the  transmission  gear  113  and  the  pinion  116. 

Two  eccentric  bodies  117a  and  117b  are  ax- 
ially  lined  up  at  the  axially  central  portion  of  each 
eccentric  body  shaft  108.  These  eccentric  bodies 

25  117a  and  117b  are  phase-shifted  to  each  other  at 
180  degrees. 

On  the  other  hand,  two  disk-like  externally 
toothed  gears  118a  and  118b,  each  having  an 
outside  diameter  smaller  than  the  inside  diameter 

30  of  the  casing  101,  are  axially  lined  up  between  the 
first  and  second  supporting  blocks  104  and  105. 
Three  eccentric  body  bearing  holes  119a  and 
119b,  through  which  the  above  eccentric  body 
shafts  108  pass  respectively,  are  provided  on  each 

35  of  the  externally  toothed  gears  118a  and  118b.  The 
above  eccentric  bodies  117a  and  117b  are  fitted  to 
the  eccentric  body  bearing  hole  119a  and  119b 
through  the  eccentric  body  bearings  120a  and 
120b,  respectively.  With  this  arrangement,  as 

40  shown  in  Fig.  3,  the  externally  toothed  gears  118a 
and  118b  are  supported  in  the  state  where  the 
center  Og  thereof  is  eccentric  to  the  rotational 
center  Of  of  the  input  shaft  103  by  a  distance  <e>. 
Thus,  the  externally  toothed  gears  118a  and  118b 

45  are  rotated  in  a  rolling  (swaying)  manner  by  one 
rotation  around  the  center  Of  of  the  input  shaft  103 
for  each  rotation  of  the  eccentric  body  shafts  1  08. 

The  externally  toothed  gears  118a  and  118b 
are  thus  disposed.  Consequently,  between  both  the 

50  supporting  blocks  104  and  105,  the  transmission 
gears  113,  and  the  externally  toothed  gears  118a, 
and  the  externally  toothed  gear  118b  are  adjacently 
lined  up  in  this  order  from  the  first  supporting  block 
104  side  to  the  second  supporting  block  105  side. 

55  The  eccentric  body  shaft  bearing  109a  for  sup- 
porting  the  eccentric  body  shaft  108  on  the  left 
side  in  Fig.  1  and  the  transmission  gear  113  are 
put  between  the  end  surface  of  the  eccentric  body 
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117a  on  the  left  side  and  a  stopper  ring  160 
engaging  with  the  inner  periphery  of  the  eccentric 
body  shaft  bearing  hole  110a  of  the  first  supporting 
block  104.  Thus,  the  eccentric  body  shaft  bearing 
109a  and  the  transmission  gear  113  are  positioned 
on  the  eccentric  body  shaft  108. 

Also,  needle  bearings  are  here  used  as  the 
above  eccentric  body  shaft  bearings  120a  and 
120b.  The  axial  positioning  of  the  eccentric  body 
shaft  bearings  120a  and  120b  is  carried  out  in  the 
following: 
Namely,  as  shown  in  Fig.  1,  in  the  eccentric  body 
bearing  120a  on  the  left  end  side  near  the  first 
supporting  block  104,  the  left  end  side  thereof  is 
directly  positioned  by  the  side  surface  of  the  above 
transmission  gear  113,  and  the  right  end  side 
thereof  is  positioned  by  the  flange  122  provided 
between  both  the  eccentric  bodies  117a  and  117b. 
Also,  in  the  eccentric  body  bearing  120b  near  the 
second  supporting  block  105,  the  left  end  side 
thereof  is  positioned  by  the  above  flange  122  pro- 
vided  between  both  the  eccentric  bodies  117a  and 
117b,  and  the  right  end  side  thereof  is  positioned 
by  the  stopper  plate  123. 

The  stopper  plate  123  is  pressed  by  the  ec- 
centric  body  shaft  bearing  109  for  supporting  the 
eccentric  body  108.  The  eccentric  body  shaft  bear- 
ing  109a  is  pressed  by  the  stopper  ring  161  engag- 
ing  with  the  inner  periphery  of  the  eccentric  body 
shaft  bearing  hole  110a  of  the  second  supporting 
block  105. 

Each  of  the  externally  toothed  gears  118a  and 
118b  has  the  external  teeth  portion  formed  in  a 
circular  arc  or  trochoid  shape.  The  internal  gear 
125  meshing  with  the  externally  toothed  gears 
118a  and  118b  is  disposed  on  the  outer  peripheral 
side  of  the  externally  toothed  gears  118a  and  118b. 
The  internal  gear  125  is  formed  integrally  with  the 
casing  101  around  the  inner  periphery  thereof.  The 
internal  gear  125  has  internal  teeth  constituted  of 
outer  pins.  In  addition,  the  outer  pins  126  are 
pressed  by  a  pin-pressing  ring  127  from  the  inside 
for  preventing  them  from  slipping  off. 

The  center  holes  16a  and  160b,  through  which 
the  input  shaft  103  passes,  are  formed  at  the 
centers  of  the  external  gears  118a  and  118b,  re- 
spectively.  Also,  the  inserting-fit  holes  128a  and 
128b  are  formed  at  the  positions  corresponding  to 
each  carrier  pin  150  in  the  external  gears  118a  and 
118b.  The  carrier  pin  150  and  the  carrier  spacer 
154  pass  through  the  inserting-fit  holes  128a  and 
128b. 

The  carrier  pins  150  are  intended  to  transmit 
the  rotational  force  applied  to  the  second  support- 
ing  block  105  to  the  first  supporting  block  104. 
Each  of  the  inserting-fit  holes  128a  and  128b  of  the 
externally  toothed  gears  118a  and  118b  is  formed 
in  a  circular  shape  having  a  size  enough  to  prevent 

the  interference  with  the  carrier  pin  150  and  the 
carrier  spacer  154  even  on  rolling  of  the  externally 
toothed  gears  118a  and  118b. 

Also,  as  shown  in  Fig.  2,  on  the  counter-mem- 
5  ber  mounting  surface  of  the  first  supporting  block 

104,  a  plurality  of  counter-member  fixing  screw 
holes  157  are  formed,  in  addition  to  the  screw 
holes  156  on  the  tip  surface  of  the  carrier  pin  150. 
By  screwing  the  fixing  bolts  155  to  a  plurality  of  the 

io  screw  holes  156  and  157,  the  counter-member  is 
forcibly  connected. 

Next,  the  function  of  the  gear  structure  of  the 
present  invention  will  be  described  below. 

In  the  same  manner  as  described  in  the  con- 
15  ventional  structures,  the  externally  toothed  gears 

118a  and  118b  are  rotated  in  a  rolling  (swaying) 
manner  together  with  the  rotation  of  the  input  shaft 
103.  At  the  same  time,  the  external  pins  126  equiv- 
alent  to  the  internal  teeth  of  the  internal  gear  125 

20  mesh  with  the  externally  toothed  gears  118a  and 
118b.  Thus,  the  rotation  of  the  input  shaft  103 
becomes  the  reduced  rotation  of  the  externally 
toothed  gears  118a  and  118b. 

The  rotations  of  the  externally  toothed  gears 
25  118a  and  118b  are  transmitted  to  the  first  and 

second  supporting  blocks  104  and  105  through 
three  eccentric  body  shafts  108.  The  rotational 
force  applied  to  the  second  supporting  block  105  is 
transmitted  to  the  first  supporting  block  104 

30  through  the  carrier  pins  150.  The  rotational  force 
thereof  is  transmitted  from  the  first  supporting 
block  104  to  the  counter-member  P  connected 
thereto. 

Now,  the  construction  for  improving  the  accu- 
35  racy  will  be  described  below. 

First,  there  will  be  described  the  construction 
for  simultaneous  machining  the  eccentric  body 
shaft  bearing  holes  110a  and  110b,  the  eccentric 
body  bearing  holes  119a  and  119b,  and  the  carrier 

40  holding  holes  151  and  152. 
In  the  above,  particularly,  in  the  eccentric  body 

shaft  bearing  holes  110a  and  110b  respectively 
formed  on  the  first  and  second  supporting  blocks 
104  and  105,  and  the  eccentric  body  bearing  holes 

45  119a  and  119b  respectively  formed  on  the  exter- 
nally  toothed  gears  118a  and  118b,  it  becomes 
important  to  keep  the  machining  accuracy  includ- 
ing  the  relative  positional  relationship  thereof  at  the 
higher  level  for  improving  the  accuracy,  perfor- 

50  mance  and  quality  of  the  assembly. 
The  same  is  true  for  the  carrier  pin  holding 

holes  151  and  152. 
Further,  the  carrier  pin  holding  holes  151  and 

152  are  required  for  the  high  accuracy  in  the 
55  respective  positions  to  the  eccentric  body  shaft 

bearing  holes  110a  and  110b,  and  the  eccentric 
body  bearing  holes  119a  and  119b.  Accordingly,  if 
all  of  the  members  are  machined  under  the  same 
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chucking,  it  is  possible  to  extremely  improve  the 
accuracies  thereof. 

In  addition,  as  described  above,  the  carrier  pin 
inserting-fit  holes  128a  and  128b  are  not  required 
for  the  high  accuracies.  The  same  is  true  for  the 
counterbore  portion  153.  Accordingly,  they  may  be 
separately  machined  without  no  problem,  and  are 
thus  out  of  the  regulation  of  the  diameter  relation- 
ship  according  to  the  present  invention. 

In  the  structure  of  this  embodiment,  the  holes 
requiring  the  high  accuracies  as  described  above 
are  constructed  in  the  following. 

Namely,  the  eccentric  body  shaft  bearing  holes 
110a  and  110b  respectively  formed  on  the  first  and 
second  supporting  blocks  104  and  105,  the  eccen- 
tric  body  bearing  holes  119a  and  119b  respectively 
formed  on  the  externally  toothed  gears  118a  and 
118b  and  the  carrier  pin  holding  holes  151  and  152 
are  all  made  to  be  through-holes  for  making  possi- 
ble  the  simultaneous  machining. 

Next,  among  these  holes,  the  eccentric  body 
shaft  bearing  holes  110a  and  110b  on  both  the 
supporting  blocks  104  and  105  and  the  eccentric 
body  bearing  holes  119a  and  119b  on  the  exter- 
nally  toothed  gears  118a  and  118b  are  disposed  on 
the  same  circumference  at  the  same  pitch.  Also, 
the  carrier  pin  holding  holes  151  and  152  on  the 
first  and  second  supporting  blocks  104  and  105  are 
disposed  on  the  same  circumference  at  the  same 
pitch. 

Further,  assuming  that  the  diameters  of  the 
eccentric  body  shaft  bearing  holes  110a  and  110b 
respectively  formed  on  the  first  and  second  sup- 
porting  blocks  104  and  105  are  D1  and  D2,  and  the 
diameters  of  the  eccentric  body  bearing  holes  119a 
and  119b  respectively  formed  on  the  externally 
toothed  gears  118a  and  118b  are  D3  and  D4,  the 
diameters  are  specified  by  the  following  relation. 

D2  =  D1  >  D3  =  D4  (1) 

Namely,  the  diameters  of  the  eccentric  body 
bearing  holes  119a  and  119b  on  respective  sides 
of  the  externally  toothed  gears  118a  and  118b  are 
set  to  be  smaller  than  any  one  of  the  diameters  of 
the  eccentric  body  shaft  bearing  holes  110a  and 
110b  on  respective  sides  of  the  supporting  blocks 
104  and  105. 

Also,  as  the  carrier  body,  the  carrier  pins  150 
separated  from  the  first  and  second  supporting 
blocks  104  and  105  are  used.  The  carrier  pins  150 
are  passed  through  respective  carrier  pin  holding 
holes  151  and  152  respectively  formed  on  the  first 
and  second  supporting  blocks  104  and  105  from 
the  second  supporting  block  105  side.  Thus,  the 
first  and  second  supporting  blocks  104  and  105  are 
rigidly  connected  to  each  other.  Namely,  in  this 
structure,  the  diameter  D5  of  the  carrier  pin  holding 

hole  151  on  the  first  supporting  block  104  and  the 
diameter  D6  of  the  carrier  pin  holding  hole  152  on 
the  second  supporting  block  105  are  specified  by 
the  following  relation. 

5 
D5  <  D6  (2) 

This  is  because  the  carrier  pins  150  are  made 
to  easily  inserted  from  one  side. 

io  As  explained  above,  the  diameters  of  respec- 
tive  holes  are  set  to  simultaneously  satisfy  the 
expressions  (1)  and  (2).  Accordingly,  as  shown  in 
Fig.  4,  when  the  second  supporting  blocks  105,  the 
first  supporting  block  104,  the  externally  toothed 

is  gears  118a  and  118b  are  set  to  be  overlapped  in 
this  order  from  the  right  side  in  the  figure,  respec- 
tive  holes  become  smaller  in  diameter  (partially, 
the  diameters  being  identical  to  each  other)  as 
nearing  to  the  right  side  in  the  figure.  Namely,  the 

20  diameters  of  the  eccentric  body  shaft  bearing  holes 
110a  and  110b  on  respective  sides  of  the  first  and 
second  supporting  blocks  104  and  105,  and  the 
diameters  of  the  eccentric  body  bearing  holes  119a 
and  119b  on  respective  sides  of  the  externally 

25  toothed  gears  118a  and  118b  become  smaller  to- 
ward  the  right  side  in  the  figure.  Simultaneously, 
while  holding  the  above  (same)  arrangement,  the 
diameters  of  the  carrier  pin  holding  holes  151  and 
152  become  smaller  toward  the  right  side  in  the 

30  figure. 
Accordingly,  by  inserting  a  tool  from  the  left 

side  in  the  figure  (the  machining  direction  is  shown 
as  an  arrow  X),  it  is  possible  to  simultaneously 
machine  the  eccentric  body  shaft  bearing  hole 

35  110b  on  the  second  supporting  block  105,  the 
eccentric  body  shaft  bearing  hole  110a  on  the  first 
supporting  block  104,  the  eccentric  body  bearing 
hole  119a  on  the  externally  toothed  gear  118a,  and 
the  eccentric  body  bearing  hole  119b  on  the  exter- 

40  nally  toothed  gear  118b.  Also,  with  the  same  set- 
ting  (with  the  same  chucking),  it  is  possible  to 
simultaneously  machine  the  carrier  pin  holding  hole 
152  on  the  second  supporting  block  105  and  the 
carrier  pin  holding  hole  151  on  the  first  supporting 

45  block  104. 
Thus,  it  is  possible  to  remarkably  enhance  the 

relative  positional  accuracy  of  each  hole  which  is 
machined  by  the  one  setting. 

In  addition,  the  above  embodiment  has  showed 
50  the  case  that  the  bearing  holes  110a  and  110b  on 

the  supporting  blocks  are  larger  than  the  bearing 
holes  119a  and  119b  on  the  externally  toothed 
gears.  However,  even  in  the  reversed  case,  the 
simultaneous  machining  is  possible.  At  this  time, 

55  the  diameters  are  specified  by  the  following  rela- 
tions. 

D1  =  D2  >  D3  =  D4  (3) 
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D5  <  D6  (4) 

Accordingly,  as  shown  in  Fig.  5,  the  externally 
toothed  gears  118a  and  118b,  the  second  support- 
ing  block  105,  and  the  first  supporting  block  104 
are  set  to  be  overlapped  in  this  order  from  the  left 
side  in  the  figure.  Thus,  the  diameters  of  respective 
bearing  holes  become  smaller  toward  the  right 
side.  The  diameters  of  respective  carrier  hole  hold- 
ing  holes  152  and  151  also  become  smaller  toward 
the  right  side.  Accordingly,  by  inserting  the  tool 
from  the  left  side  in  the  same  manner  as  described 
above,  it  is  possible  to  simultaneously  machine  the 
above  holes. 

Next,  there  will  be  explained  the  construction 
for  simultaneously  machining  respective  external 
teeth  portions  124  of  the  externally  toothed  gears 
118a  and  118b  with  the  same  setting  (with  the 
same  chucking).  First,  prior  to  the  concrete  ex- 
planation  of  this  embodiment,  there  will  be  ex- 
plained  the  basic  construction  for  simultaneously 
machining  respective  external  teeth  portions  of  the 
external  toothed  gears  according  to  the  present 
invention. 

Fig.  9  shows  a  relationship  between  two  of  the 
externally  toothed  gears  218a  and  218b  and  the 
external  pins  226  equivalent  to  the  internal  teeth  of 
the  internal  gear  225. 

As  shown  in  Fig.  9,  in  each  of  the  externally 
toothed  gears  218a  and  218b,  the  teeth  number  is 
specified  at  <24>.  This  value  is  the  integral  mag- 
nification  of  <2>  being  the  number  of  the  externally 
toothed  gears  218a  and  218b.  Also,  the  number  of 
the  external  pins  226  is  <28>.  Accordingly,  the  teeth 
number  difference  between  each  of  the  externally 
toothed  gears  218a  and  218b  and  the  external  pins 
226  is  specified  to  <4>.  This  is  the  integral  mag- 
nification  of  [2]  being  the  number  of  the  externally 
toothed  gears  218a  and  218b. 

In  addition,  the  symbol  0  is  the  center  of  the 
main  rotational  shaft,  Oa1  is  the  center  of  the  exter- 
nally  toothed  gear  218a  moved  eccentrically  to  the 
maximum  eccentric  direction,  Ob1  is  the  center  of 
the  externally  toothed  gear  218b  moved  eccentri- 
cally  to  the  maximum  eccentric  direction. 

As  a  result  of  the  above  setting,  when  being 
assembled,  the  externally  toothed  gears  218a  and 
218b  are  only  subjected  to  the  parallel  movement 
in  respective  maximum  eccentric  directions  (in  this 
case,  spaced  180°  apart).  Thus,  even  if  each 
through-hole  with  what  shape  is  formed  at  what 
position  of  the  externally  toothed  gears  218a  and 
218b,  it  is  possible  to  machine  respective  external 
teeth  portions  and  various  holes  of  the  externally 
toothed  gears  at  one  time. 

Further,  because  of  the  assembly  by  the  par- 
allel  movement,  respective  teeth  of  the  externally 

toothed  gears  formed  at  the  same  positions  (for 
example,  a1  and  a2,  b1  and  b2,  and  c1  and  c2  in 
the  figure)  are  inevitably  prevented  from  being  si- 
multaneously  meshed  with  the  internal  gear.  Ac- 

5  cordingly,  it  is  possible  to  realize  one  of  the  basic 
thoughts  of  the  present  invention,  that  is,  to  prevent 
respective  external  teeth  portions  cut  at  the  same 
positions  from  being  simultaneously  meshed  with 
the  internal  gear  during  operation. 

io  The  above  relationship  among  the  piece  num- 
ber,  teeth  number  and  the  teeth  number  difference 
is  essential  for  invariably  performing  the  assem- 
bling  by  the  parallel  movement.  When  the  above 
relationship  is  satisfied,  the  assembly  can  be  invari- 

15  ably  performed  by  the  parallel  movement.  On  the 
contrary,  when  the  above  relationship  is  not  satis- 
fied,  the  assembly  is  not  necessarily  performed  by 
the  parallel  movement. 

Also,  the  assembly  by  the  parallel  movement, 
20  that  is,  the  assembly  of  each  externally  toothed 

gear  without  rotation  is  essential  for  machining  re- 
spective  external  teeth  and  various  holes  of  the  all 
externally  toothed  gears  at  one  time,  even  when 
each  hole  with  what  shape  is  formed  on  what 

25  position  of  the  externally  toothed  gears.  When  the 
assembly  can  be  performed  by  the  parallel  move- 
ment,  respective  external  teeth  and  various  holes  of 
the  all  externally  toothed  gears  can  be  machined  at 
one  time. 

30  However,  when  the  assembly  can  not  per- 
formed  by  the  parallel  movement,  that  is,  the  as- 
sembly  cannot  be  performed  if  one  of  the  exter- 
nally  toothed  gears  is  not  rotated  with  respect  to 
the  other  externally  gear  (after  machining),  respec- 

35  tive  external  teeth  portion  and  various  holes  of  the 
all  externally  toothed  gears  cannot  necessarily  be 
machined  at  one  time. 

Accordingly,  in  the  present  invention,  the  above 
relationship  among  the  piece  number,  teeth  num- 

40  ber  and  the  teeth  number  difference  in  the  exter- 
nally  toothed  gears  is  satisfied.  Accordingly,  it  is 
possible  to  simultaneously  machine  the  eccentric 
body  shaft  bearing  holes  110a  and  110b,  the  ec- 
centric  body  bearing  holes  119a  and  119b  respec- 

45  tively  formed  on  the  externally  toothed  gears,  and 
the  carrier  pin  holding  holes  151  and  152  respec- 
tively  formed  on  the  first  and  second  supporting 
blocks  104  and  105  in  associated  with  the  above- 
described  construction.  Further,  it  is  possible  to 

50  simultaneously  machine  respective  external  teeth 
of  the  externally  toothed  gears  118a  and  118b. 

As  is  apparent  from  the  figure,  in  this  embodi- 
ment,  the  number  of  the  externally  toothed  gears 
118a  and  118b  is  set  to  <2>.  Also,  the  teeth  number 

55  of  the  externally  toothed  gears  118a  and  118b  are 
set  to  be  <78>.  This  is  the  integral  magnification  of 
2  being  the  number  of  the  externally  toothed  gears 
118a  and  118b.  Further,  the  number  of  the  external 
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pins  125  (equivalent  to  the  teeth  number  of  the 
internal  gear  125)  is  set  to  be  <80>,  and  thus  the 
teeth  number  difference  between  the  external 
toothed  gears  118a  and  118b  and  the  same  be- 
comes  <2>.  Namely,  the  teeth  number  difference  is 
set  to  the  integral  magnification  of  <2>  being  the 
number  of  the  externally  toothed  gears.  As  a  result, 
when  being  assembled,  the  externally  toothed 
gears  118a  and  118b  are  only  subjected  to  the 
parallel  movement  in  the  maximum  eccentric  direc- 
tion  of  1  80  °  . 

As  a  result,  respective  external  teeth  portions 
cut  at  the  same  positions  are  not  necessarily 
meshed  with  the  external  pins  126  simultaneously, 
thus  realizing  the  thought  of  the  present  invention. 
Also,  while  various  holes  are  formed  on  the  exter- 
nally  toothed  gears  118a  and  118b,  even  if  each 
hole  having  what  shape  is  formed  at  what  position, 
respective  external  teeth  and  the  various  holes  of 
the  externally  toothed  gears  118a  and  118b  can  be 
simultaneously  machined  at  one  time  in  the  state 
where  the  externally  toothed  gears  118a  and  118b 
are  overlapped  to  each  other.  Accordingly,  as  is 
apparent  from  Figs.  6  and  7,  by  setting  the  root 
diameter  D11  of  each  external  teeth  125  of  the 
externally  toothed  gears  118a  and  118b  to  be 
smaller  than  the  outside  diameter  D12  of  the  first 
and  second  supporting  blocks  104  and  105,  it  is 
possible  to  simultaneously  machine  the  eccentric 
body  shaft  bearing  holes  110a  and  110b,  the  ec- 
centric  body  bearing  holes  119a  and  119b  and  the 
external  pins  151  and  152  with  one  setting  (with  the 
same  chucking),  and  further  to  simultaneously  ma- 
chine  respective  external  teeth  124  of  the  exter- 
nally  toothed  gears  118a  and  118b.  As  a  result,  it  is 
possible  to  machine  and  assemble  these  holes 
while  accurately  keeping  the  relative  positional  rela- 
tion  therebetween.  In  addition,  Figs.  6  and  7  are 
substantially  equivalent  to  Figs.  4  and  5,  wherein 
the  condition  regarding  the  root  diameter  D11  and 
the  outside  diameter  D12  is  satisfied. 

Incidentally,  in  the  above  embodiment,  the  car- 
rier  pin  150  is  made  as  the  flange  structure  to  be 
inserted  from  the  second  supporting  block  105 
side,  and  the  interval  between  the  first  supporting 
block  104  and  the  second  supporting  block  105  is 
defined  by  the  separate  carrier  spacer  154.  How- 
ever,  the  construction  shown  in  Fig.  8  is  possible. 

In  Fig.  8,  the  carrier  pin  170  has  a  protruding 
portion  171,  which  serves  as  the  carrier  spacer  154 
in  the  above-described  embodiment.  The  carrier 
pin  170  is  so  constructed  as  to  achieve  the  same 
function  as  the  flange  on  the  above-described  em- 
bodiment  (the  function  for  preventing  the  move- 
ment  of  the  carrier  pin  in  the  left  direction  in  the 
figure)  by  an  intermediate  body  172  and  bolts  173. 

The  other  constructions  are  similar  to  the 
above  embodiment,  and  the  similar  functional  ef- 

fects  can  be  obtained.  Accordingly,  the  same  parts 
are  indicates  at  like  reference  numerals,  and  the 
explanation  thereof  is  omitted. 

5  Claims 

1.  In  an  internally  meshing  planetary  gear  struc- 
ture  comprising: 
a  casing  (101); 

io  a  main  rotational  shaft  (103)  having  the  tip 
inserted  into  said  casing  (101); 
a  first  supporting  block  (104)  and  a  second 
supporting  block  (105),  which  are  disposed  ar- 
ound  said  main  rotational  shaft  (103)  in  an 

is  axially  spaced  apart  manner,  and  which  are 
rotatably  supported  by  said  casing  (101) 
through  respective  bearings  (106a,  106b); 
a  carrier  body  (150)  which  rigidly  connects 
said  first  supporting  block  (104)  with  the  sec- 

20  ond  supporting  block  (105); 
a  plurality  of  eccentric  body  shafts  (108),  which 
are  respectively  disposed  along  a  circumfer- 
ence  coaxial  to  said  main  rotational  shaft  (103), 
and  which  are  rotatably  supported  at  both  the 

25  ends  thereof  by  eccentric  body  shaft  bearing 
holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks  (104,  105), 
respectively,  and  rotated  in  interlocking  relation 
with  said  main  rotational  shaft  (103); 

30  eccentric  bodies  (117a,  and/or  117b)  respec- 
tively  provided  at  the  approximately  axially 
central  portions  of  said  eccentric  body  shafts 
(108); 
a  externally  toothed  gear  (118a,  and/or  118b), 

35  which  is  provided  between  said  first  and  sec- 
ond  supporting  blocks  (104,  105),  and  which  is 
eccentrically  rotated  around  said  main  rota- 
tional  shaft  (103)  in  a  rotatable  fitting  relation 
between  said  eccentric  body  bearing  holes 

40  (119a,  and/or  119b)  respectively  formed  there- 
on  and  said  eccentric  bodies  (117a,  and/or 
117b)  through  said  eccentric  body  bearings 
(120a,  and/or  120b);  and 
an  internal  gear  (125)  fixed  on  said  casing 

45  (101)  and  internally  meshing  with  said  exter- 
nally  toothed  gear  (118a); 
wherein  respective  diameters  (D3,  and/or  D4) 
of  said  eccentric  body  bearing  holes  (119a, 
119b)  are  different  from  any  one  of  the  diam- 

50  eters  (D1,  D2)  of  said  eccentric  body  shaft 
bearing  holes  (110a,  110b)  respectively  formed 
on  said  first  and  second  supporting  blocks 
(104,  105), 
the  improvement  wherein 

55  said  carrier  body  comprises  carrier  pins  (150) 
separately  from  said  first  and  second  support- 
ing  blocks  (104,  105);  and  said  first  and  sec- 
ond  supporting  blocks  (104,  105)  are  rigidly 
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connected  to  each  other  by  said  carrier  pins 
(150)  respectively  passing  through  carrier  pin 
holding  holes  (151,  152)  respectively  formed 
on  said  first  and  second  supporting  blocks 
(104,  105)  from  one  supporting  block  side; 
said  eccentric  body  shaft  bearing  holes  (110a, 
110b),  said  eccentric  body  bearing  holes 
(119a,  119b)  and  said  carrier  pin  holding  holes 
(151,  152)  are  made  to  be  through-holes,  re- 
spectively; 
among  said  holes  (110a,  110b,  119a,  119b, 
151,  152),  said  eccentric  body  shaft  bearing 
holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks,  and  said 
eccentric  body  bearing  holes  (119a,  119b)  re- 
spectively  formed  respectively  on  said  exter- 
nally  toothed  gear  (118a,  118b)  are  disposed 
along  the  same  circumference  at  the  same 
pitch,  respectively; 
said  carrier  pin  holding  holes  (151,  152)  re- 
spectively  formed  on  said  first  and  second 
supporting  blocks  (104,  105)  are  disposed 
along  the  same  circumference  at  the  same 
pitch;  and 
respective  diameters  (D1  -  D6)  of  said  eccen- 
tric  body  shaft  bearing  holes  (110a,  110b),  said 
eccentric  body  bearing  holes  (119a,  119b)  and 
said  carrier  pin  holding  holes  (151,  152)  are  set 
to  satisfy  such  a  relationship  that: 
when  said  first  and  second  supporting  blocks 
(104,  105)  and  said  externally  toothed  gear 
(118a,  118b)  are  appropriately  rearranged  in 
the  axial  positions  thereof,  the  diameters  (D1, 
D2)  of  said  eccentric  body  shaft  bearing  holes 
(110a,  110b)  respectively  formed  on  said  first 
and  second  supporting  blocks  (104,  105)  and 
the  diameters  (D3,  D4)  of  said  eccentric  body 
bearing  holes  (119a,  119b)  respectively  formed 
on  said  externally  toothed  gear  (118a,  118b) 
become  smaller  toward  one  direction  (partially, 
the  diameters  (D1  -  D4)  may  be  identical  to 
each  other);  and 
while  keeping  said  rearrangement,  the  diam- 
eters  (D5,  D6)  of  said  carrier  pin  holding  holes 
(151,  152)  respectively  formed  on  said  first  and 
second  supporting  blocks  (104,  105)  become 
smaller  in  the  same  direction  (the  diameters 
(D5,  D6)  may  be  identical  to  each  other). 

2.  In  a  reduction  or  step-up  gear  comprising: 
a  casing  (101); 
a  main  rotational  shaft  (103)  having  the  tip 
inserted  into  said  casing  (101); 
a  first  supporting  block  (104)  and  a  second 
supporting  block  (105),  which  are  disposed  ar- 
ound  said  main  rotational  shaft  (103)  in  an 
axially  spaced  apart  manner,  and  which  are 
rotatably  supported  by  said  casing  (101) 

through  respective  bearings  (106a,  106b); 
a  carrier  body  (150)  which  rigidly  connects 
said  first  supporting  block  (104)  with  the  sec- 
ond  supporting  block  (105); 

5  a  plurality  of  eccentric  body  shafts  (108),  which 
are  respectively  disposed  along  a  circumfer- 
ence  coaxial  to  said  main  rotational  shaft  (103), 
and  which  are  rotatably  supported  at  both  the 
ends  thereof  by  eccentric  body  shaft  bearing 

io  holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks  (104,  105), 
respectively,  and  rotated  in  interlocking  relation 
with  said  main  rotational  shaft  (103); 
eccentric  bodies  (117a,  and/or  117b)  respec- 

15  tively  provided  at  the  approximately  axially 
central  portions  of  said  eccentric  body  shafts 
(108); 
a  externally  toothed  gear  (118a,  and/or  118b), 
which  is  provided  between  said  first  and  sec- 

20  ond  supporting  blocks  (104,  105),  and  which  is 
eccentrically  rotated  around  said  main  rota- 
tional  shaft  (103)  in  a  rotatable  fitting  relation 
between  said  eccentric  body  bearing  holes 
(119a,  and/or  119b)  respectively  formed  there- 

25  on  and  said  eccentric  bodies  (117a,  and/or 
117b)  through  said  eccentric  body  bearings 
(120a,  and/or  120b);  and 
an  internal  gear  (125)  fixed  on  said  casing 
(101)  and  internally  meshing  with  said  exter- 

30  nally  toothed  gear  (1  18a); 
wherein  respective  diameters  (D3,  and/or  D4) 
of  said  eccentric  body  bearing  holes  (119a, 
119b)  are  different  from  any  one  of  the  diam- 
eters  (D1,  D2)  of  said  eccentric  body  shaft 

35  bearing  holes  (110a,  110b)  respectively  formed 
on  said  first  and  second  supporting  blocks 
(104,  105), 
the  improvement  wherein 
said  carrier  body  comprises  carrier  pins  (150) 

40  separately  from  said  first  and  second  support- 
ing  blocks  (104,  105);  and  said  first  and  sec- 
ond  supporting  blocks  (104,  105)  are  rigidly 
connected  to  each  other  by  said  carrier  pins 
(150)  respectively  passing  through  carrier  pin 

45  holding  holes  (151,  152)  respectively  formed 
on  said  first  and  second  supporting  blocks 
(104,  105)  from  one  supporting  block  side; 
said  eccentric  body  shaft  bearing  holes  (110a, 
110b),  said  eccentric  body  bearing  holes 

50  (119a,  119b)  and  said  carrier  pin  holding  holes 
(151,  152)  are  made  to  be  through-holes,  re- 
spectively; 
among  said  holes  (110a,  110b,  119a,  119b, 
151,  152),  said  eccentric  body  shaft  bearing 

55  holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks,  and  said 
eccentric  body  bearing  holes  (119a,  119b)  re- 
spectively  formed  respectively  on  said  exter- 
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nally  toothed  gear  (118a,  118b)  are  disposed 
along  the  same  circumference  at  the  same 
pitch,  respectively; 
said  carrier  pin  holding  holes  (151,  152)  re- 
spectively  formed  on  said  first  and  second  5 
supporting  blocks  (104,  105)  are  disposed 
along  the  same  circumference  at  the  same 
pitch;  and 
respective  diameters  (D1  -  D6)  of  said  eccen- 
tric  body  shaft  bearing  holes  (110a,  110b),  said  10 
eccentric  body  bearing  holes  (119a,  119b)  and 
said  carrier  pin  holding  holes  (151,  152)  are  set 
to  satisfy  such  a  relationship  that: 
when  said  first  and  second  supporting  blocks 
(104,  105)  and  said  externally  toothed  gear  is 
(118a,  118b)  are  appropriately  rearranged  in 
the  axial  positions  thereof,  the  diameters  (D1, 
D2)  of  said  eccentric  body  shaft  bearing  holes 
(110a,  110b)  respectively  formed  on  said  first 
and  second  supporting  blocks  (104,  105)  and  20 
the  diameters  (D3,  D4)  of  said  eccentric  body 
bearing  holes  (119a,  119b)  respectively  formed 
on  said  externally  toothed  gear  (118a,  118b) 
become  smaller  toward  one  direction  (partially, 
the  diameters  (D1  -  D4)  may  be  identical  to  25 
each  other);  and 
while  keeping  said  rearrangement,  the  diam- 
eters  (D5,  D6)  of  said  carrier  pin  holding  holes 
(151,  152)  respectively  formed  on  said  first  and 
second  supporting  blocks  (104,  105)  become  30 
smaller  in  the  same  direction  (the  diameters 
(D5,  D6)  may  be  identical  to  each  other). 

3.  In  a  method  for  machining  a  reduction  or  step- 
up  gear  which  includes:  35 
a  casing  (101); 
a  main  rotational  shaft  (103)  having  the  tip 
inserted  into  said  casing  (101); 
a  first  supporting  block  (104)  and  a  second 
supporting  block  (105),  which  are  disposed  ar-  40 
ound  said  main  rotational  shaft  (103)  in  an 
axially  spaced  apart  manner,  and  which  are 
rotatably  supported  by  said  casing  through  re- 
spective  bearings  (106a,  106b); 
a  carrier  body  (150)  which  rigidly  connects  45 
said  first  supporting  block  (104)  with  the  sec- 
ond  supporting  block  (105); 
a  plurality  of  eccentric  body  shafts  (108),  which 
are  respectively  disposed  along  a  circumfer- 
ence  coaxial  to  said  main  rotational  shaft  (103),  so 
and  which  are  rotatably  supported  at  both  the 
ends  thereof  by  eccentric  body  shaft  bearing 
holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks  (104,  105), 
respectively,  and  rotated  in  interlocking  relation  55 
with  said  main  rotational  shaft  (103); 
eccentric  bodies  (117a,  and/or  117b)  respec- 
tively  provided  at  the  approximately  axially 

central  portions  of  said  eccentric  body  shafts 
(108); 
a  externally  toothed  gear  (118a,  and/or  118b), 
which  is  provided  between  said  first  and  sec- 
ond  supporting  blocks  (104,  105),  and  which  is 
eccentrically  rotated  around  said  main  rota- 
tional  shaft  (103)  in  a  rotatable  fitting  relation 
between  said  eccentric  body  bearing  holes 
(119a,  and/or  119b)  respectively  formed  there- 
on  and  said  eccentric  bodies  (117a,  and/or 
117b)  through  said  eccentric  body  bearings 
(120a,  and/or  120b);  and 
an  internal  gear  (125)  fixed  on  said  casing 
(101)  and  internally  meshing  with  said  exter- 
nally  toothed  gear  (118a,  118b); 
wherein  respective  diameters  (D3,  and/or  D4) 
of  said  eccentric  body  bearing  holes  (119a, 
119b)  are  different  from  any  one  of  the  diam- 
eters  (D1,  D2)  of  said  eccentric  body  shaft 
bearing  holes  (110a,  110b)  respectively  formed 
on  said  first  and  second  supporting  blocks 
(104,  105), 
the  improvement  comprising  the  step  of: 
preparing  carrier  pins  (150)  serving  as  said 
carrier  body  which  are  formed  separately  from 
said  first  and  second  supporting  blocks  (104, 
105); 
rigidly  connecting  said  first  and  second  sup- 
porting  blocks  (104,  105)  to  each  other  with 
said  carrier  pins  (150)  respectively  passing 
through  carrier  pin  holding  holes  (151,  152) 
respectively  formed  on  said  first  and  second 
supporting  blocks  (104,  105)  from  one  support- 
ing  block  side; 
setting  respective  diameters  (D1  -  D6)  of  said 
eccentric  body  shaft  bearing  holes  (110a, 
110b),  said  eccentric  body  bearing  holes 
(119a,  119b)  and  said  carrier  pin  holding  holes 
(151,  152)  in  such  a  manner  as  to  satisfy  such 
a  relationship  that: 
when  said  first  and  second  supporting  blocks 
(104,  105)  and  said  externally  toothed  gear 
(118a,  118b)  are  appropriately  rearranged  in 
the  axial  positions  thereof,  the  diameters  (D1, 
D2)  of  said  eccentric  body  shaft  bearing  holes 
(110a,  110b)  respectively  formed  on  said  first 
and  second  supporting  blocks  (104,  105)  and 
the  diameters  (D3,  D4)  of  said  eccentric  body 
bearing  holes  (119a,  119b)  respectively  formed 
on  said  externally  toothed  gear  (118a,  118b) 
become  smaller  toward  one  direction  (partially, 
the  diameters  (D1  -  D4)  may  be  identical  to 
each  other),  and  while  keeping  said  rearran- 
gement,  the  diameters  (D5,  D6)  of  said  carrier 
pin  holding  holes  (151,  152)  respectively 
formed  on  said  first  and  second  supporting 
blocks  (104,  105)  become  smaller  in  the  same 
direction  (the  diameters  (D5,  D6)  may  be  iden- 
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tical  to  each  other);  and 
chucking  said  first  supporting  block  (104),  sec- 
ond  supporting  block  (105)  and  said  externally 
toothed  gear  (118a,  118b)  in  such  an  arrange- 
ment  as  keeping  said  relationship;  5 
among  said  eccentric  body  shaft  bearing  holes 
(110a,  110b),  said  eccentric  body  bearing 
holes  (119a,  119b)  and  said  carrier  pin  holding 
holes  (151,  152),  forming  said  eccentric  body 
shaft  bearing  holes  (110a,  110b)  and  said  ec-  10 
centric  body  bearing  holes  (119a,  119b)  into 
respective  through-holes  along  the  same  cir- 
cumference  at  the  same  pitch; 
and  further,  while  keeping  said  chucking,  for- 
ming  said  carrier  pin  holding  holes  (151,  152)  is 
into  respective  though-holes  along  the  same 
circumference  at  the  same  pitch,  respectively. 

4.  In  an  internally  meshing  planetary  gear  struc- 
ture  comprising:  20 
a  casing  (101); 
a  main  rotational  shaft  (103)  having  the  tip 
inserted  into  said  casing  (101); 
a  first  supporting  block  (104)  and  a  second 
supporting  block  (105),  which  are  disposed  ar-  25 
ound  said  main  rotational  shaft  (103)  in  an 
axially  spaced  apart  manner,  and  which  are 
rotatably  supported  by  said  casing  (101) 
through  respective  bearings  (106a,  106b); 
a  carrier  body  (150)  which  rigidly  connects  30 
said  first  supporting  block  (104)  with  the  sec- 
ond  supporting  block  (105); 
a  plurality  of  eccentric  body  shafts  (108),  which 
are  respectively  disposed  along  a  circumfer- 
ence  coaxial  to  said  main  rotational  shaft  (103),  35 
and  which  are  rotatably  supported  at  both  the 
ends  thereof  by  eccentric  body  shaft  bearing 
holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks  (104,  105), 
respectively,  and  rotated  in  interlocking  relation  40 
with  said  main  rotational  shaft  (103); 
eccentric  bodies  (117a,  117b)  respectively  pro- 
vided  at  the  approximately  axially  central  por- 
tions  of  said  eccentric  body  shafts  (108); 
a  plurality  of  externally  toothed  gears  (118a,  45 
118b),  which  are  provided  between  said  first 
and  second  supporting  blocks  (104,  105),  and 
which  are  eccentrically  rotated  around  said 
main  rotational  shaft  (103)  in  a  rotatable  fitting 
relation  between  said  eccentric  body  bearing  so 
holes  (119a,  119b)  respectively  formed  thereon 
and  said  eccentric  bodies  (117a,  117b)  through 
said  eccentric  body  bearings  (120a,  120b);  and 
an  internal  gear  (125)  fixed  on  said  casing  and 
internally  meshing  with  said  externally  toothed  55 
gears  (118a,  118b); 
the  improvement  wherein 
said  carrier  body  comprises  carrier  pins  (150) 

separately  from  said  first  and  second  support- 
ing  blocks  (104,  105);  and  said  first  and  sec- 
ond  supporting  blocks  (104,  105)  are  rigidly 
connected  to  each  other  by  said  carrier  pins 
(150)  respectively  passing  through  carreir  pin 
holding  holes  (151,  152)  respectively  formed 
on  said  first  and  second  supporting  blocks 
(104,  105); 
said  eccentric  body  shaft  bearing  holes  (110a, 
110b),  said  eccentric  body  bearing  holes 
(119a,  119b)  and  said  carrier  pin  holding  holes 
(151,  152)  are  made  to  be  through-holes,  re- 
spectively; 
among  said  holes  (110a,  110b,  119a,  119b, 
151,  152),  said  eccentric  body  shaft  bearing 
holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks,  and  said 
eccentric  body  bearing  holes  (119a,  119b)  re- 
spectively  formed  respectively  on  said  exter- 
nally  toothed  gear  (118a,  118b)  are  disposed 
along  the  same  circumference  at  the  same 
pitch,  respectively; 
said  carrier  pin  holding  holes  (151,  152)  re- 
spectively  formed  on  said  first  and  second 
supporting  blocks  (104,  105)  are  disposed 
along  the  same  circumference  at  the  same 
pitch;  and 
respective  diameters  (D1  -  D6)  of  said  eccen- 
tric  body  shaft  bearing  holes  (110a,  110b),  said 
eccentric  body  bearing  holes  (119a,  119b)  and 
said  carrier  pin  holding  holes  (151,  152)  are  set 
to  satisfy  such  a  relationship  that: 
when  said  first  and  second  supporting  blocks 
(104,  105)  and  said  externally  toothed  gears 
(118a,  118b)  are  appropriately  rearranged  in 
the  axial  positions  thereof,  the  diameters  (D1, 
D2)  of  said  eccentric  body  shaft  bearing  holes 
(110a,  110b)  respectively  formed  on  said  first 
and  second  supporting  blocks  (104,  105)  and 
the  diameters  (D3,  D4)  of  said  eccentric  body 
bearing  holes  (119a,  119b)  respectively  formed 
on  said  externally  toothed  gears  (118a,  118b) 
become  smaller  toward  one  direction  (the  di- 
ameters  (D1  -  D4)  may  be  identical  to  each 
other); 
while  keeping  said  rearrangement,  the  diam- 
eters  (D5,  D6)  of  said  carrier  pin  holding  holes 
(151,  152)  respectively  formed  on  said  first  and 
second  supporting  blocks  (104,  105)  become 
smaller  in  the  same  direction  (the  diameters 
(D5,  D6)  may  be  identical  to  each  other); 
respective  outside  diameters  (D12)  of  said  first 
and  second  supporting  blocks  (104,  105)  are 
respectively  set  to  be  smaller  than  the  root 
diameters  (D11)  of  said  external  teeth  of  said 
externally  toothed  gear  (118a,  118b);  and 
the  teeth  number  of  each  of  said  externally 
toothed  gears  (118a,  118b)  is  set  to  be  the 
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integral  magnification  of  the  number  of  said 
externally  toothed  gears  (118a,  118b),  and  the 
teeth  number  difference  between  said  internal 
gear  (125)  and  said  externally  toothed  gear 
(118a,  118b)  is  set  to  be  the  integral  mag- 
nification  of  the  number  of  said  externally 
toothed  gear  (118a,  118b). 

5.  In  a  reduction  or  step-up  gear  comprising: 
a  casing  (101); 
a  main  rotational  shaft  (103)  having  the  tip 
inserted  into  said  casing  (101); 
a  first  supporting  block  (104)  and  a  second 
supporting  block  (105),  which  are  disposed  ar- 
ound  said  main  rotational  shaft  (103)  in  an 
axially  spaced  apart  manner,  and  which  are 
rotatably  supported  by  said  casing  (101) 
through  respective  bearings  (106a,  106b); 
a  carrier  body  (150)  which  rigidly  connects 
said  first  supporting  block  (104)  with  the  sec- 
ond  supporting  block  (105); 
a  plurality  of  eccentric  body  shafts  (108),  which 
are  respectively  disposed  along  a  circumfer- 
ence  coaxial  to  said  main  rotational  shaft  (103), 
and  which  are  rotatably  supported  at  both  the 
ends  thereof  by  eccentric  body  shaft  bearing 
holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks  (104,  105), 
respectively,  and  rotated  in  interlocking  relation 
with  said  main  rotational  shaft  (103); 
eccentric  bodies  (117a,  117b)  respectively  pro- 
vided  at  the  approximately  axially  central  por- 
tions  of  said  eccentric  body  shafts  (108); 
a  plurality  of  externally  toothed  gears  (118a, 
118b),  which  are  provided  between  said  first 
and  second  supporting  blocks  (104,  105),  and 
which  are  eccentrically  rotated  around  said 
main  rotational  shaft  (103)  in  a  rotatable  fitting 
relation  between  said  eccentric  body  bearing 
holes  (119a,  119b)  respectively  formed  thereon 
and  said  eccentric  bodies  (117a,  117b)  through 
said  eccentric  body  bearings  (120a,  120b);  and 
an  internal  gear  (125)  fixed  on  said  casing  and 
internally  meshing  with  said  externally  toothed 
gears  (118a,  118b); 
the  improvement  wherein 
said  carrier  body  comprises  carrier  pins  (150) 
separately  from  said  first  and  second  support- 
ing  blocks  (104,  105);  and  said  first  and  sec- 
ond  supporting  blocks  (104,  105)  are  rigidly 
connected  to  each  other  by  said  carrier  pins 
(150)  respectively  passing  through  carreir  pin 
holding  holes  (151,  152)  respectively  formed 
on  said  first  and  second  supporting  blocks 
(104,  105); 
said  eccentric  body  shaft  bearing  holes  (110a, 
110b),  said  eccentric  body  bearing  holes 
(119a,  119b)  and  said  carrier  pin  holding  holes 

(151,  152)  are  made  to  be  through-holes,  re- 
spectively; 
among  said  holes  (110a,  110b,  119a,  119b, 
151,  152),  said  eccentric  body  shaft  bearing 

5  holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks,  and  said 
eccentric  body  bearing  holes  (119a,  119b)  re- 
spectively  formed  respectively  on  said  exter- 
nally  toothed  gear  (118a,  118b)  are  disposed 

io  along  the  same  circumference  at  the  same 
pitch,  respectively; 
said  carrier  pin  holding  holes  (151,  152)  re- 
spectively  formed  on  said  first  and  second 
supporting  blocks  (104,  105)  are  disposed 

is  along  the  same  circumference  at  the  same 
pitch;  and 
respective  diameters  (D1  -  D6)  of  said  eccen- 
tric  body  shaft  bearing  holes  (110a,  110b),  said 
eccentric  body  bearing  holes  (119a,  119b)  and 

20  said  carrier  pin  holding  holes  (151,  152)  are  set 
to  satisfy  such  a  relationship  that: 
when  said  first  and  second  supporting  blocks 
(104,  105)  and  said  externally  toothed  gears 
(118a,  118b)  are  appropriately  rearranged  in 

25  the  axial  positions  thereof,  the  diameters  (D1, 
D2)  of  said  eccentric  body  shaft  bearing  holes 
(110a,  110b)  respectively  formed  on  said  first 
and  second  supporting  blocks  (104,  105)  and 
the  diameters  (D3,  D4)  of  said  eccentric  body 

30  bearing  holes  (119a,  119b)  respectively  formed 
on  said  externally  toothed  gears  (118a,  118b) 
become  smaller  toward  one  direction  (the  di- 
ameters  (D1  -  D4)  may  be  identical  to  each 
other); 

35  while  keeping  said  rearrangement,  the  diam- 
eters  (D5,  D6)  of  said  carrier  pin  holding  holes 
(151,  152)  respectively  formed  on  said  first  and 
second  supporting  blocks  (104,  105)  become 
smaller  in  the  same  direction  (the  diameters 

40  (D5,  D6)  may  be  identical  to  each  other); 
respective  outside  diameters  (D12)  of  said  first 
and  second  supporting  blocks  (104,  105)  are 
respectively  set  to  be  smaller  than  the  root 
diameters  (D11)  of  said  external  teeth  of  said 

45  externally  toothed  gear  (118a,  118b);  and 
the  teeth  number  of  each  of  said  externally 
toothed  gears  (118a,  118b)  is  set  to  be  the 
integral  magnification  of  the  number  of  said 
externally  toothed  gears  (118a,  118b),  and  the 

50  teeth  number  difference  between  said  internal 
gear  (125)  and  said  externally  toothed  gear 
(118a,  118b)  is  set  to  be  the  integral  mag- 
nification  of  the  number  of  said  externally 
toothed  gear  (118a,  118b). 

55 
6.  In  a  method  for  machining  a  reduction  or  step- 

up  gear  which  includes: 
a  casing  (101); 
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a  main  rotational  shaft  (103)  having  the  tip 
inserted  into  said  casing  (101); 
a  first  supporting  block  (104)  and  a  second 
supporting  block  (105),  which  are  disposed  ar- 
ound  said  main  rotational  shaft  (103)  in  an  5 
axially  spaced  apart  manner,  and  which  are 
rotatably  supported  by  said  casing  through  re- 
spective  bearings  (106a,  106b); 
a  carrier  body  which  rigidly  connects  said  first 
supporting  block  (104)  with  the  second  sup-  10 
porting  block  (105); 
a  plurality  of  eccentric  body  shafts  (108),  which 
are  respectively  disposed  along  a  circumfer- 
ence  coaxial  to  said  main  rotational  shaft  (103), 
and  which  are  rotatably  supported  at  both  the  is 
ends  thereof  by  eccentric  body  shaft  bearing 
holes  (110a,  110b)  respectively  formed  on  said 
first  and  second  supporting  blocks  (104,  105), 
respectively,  and  rotated  in  interlocking  relation 
with  said  main  rotational  shaft  (103);  20 
eccentric  bodies  (117a,  117b)  respectively  pro- 
vided  at  the  approximately  axially  central  por- 
tions  of  said  eccentric  body  shafts  (108); 
a  plurality  of  externally  toothed  gears  (118a, 
118b),  which  are  provided  between  said  first  25 
and  second  supporting  blocks  (104,  105),  and 
which  are  eccentrically  rotated  around  said 
main  rotational  shaft  (103)  in  a  rotatable  fitting 
relation  between  said  eccentric  body  bearing 
holes  (119a,  119b)  respectively  formed  thereon  30 
and  said  eccentric  bodies  (117a,  117b)  through 
said  eccentric  body  bearings  (120a,  120b);  and 
an  internal  gear  (125)  fixed  on  said  casing  and 
internally  meshing  with  said  externally  toothed 
gears  (118a,  118b);  35 
wherein  respective  diameters  (D3,  D4)  of  said 
eccentric  body  bearing  holes  (119a,  119b)  are 
different  from  any  one  of  the  diameters  (D1, 
D2)  of  said  eccentric  body  shaft  bearing  holes 
(110a,  110b)  respectively  formed  on  said  first  40 
and  second  supporting  blocks  (104,  105), 
the  improvement  comprising  the  step  of: 
preparing  carrier  pins  (150)  serving  as  said 
carrier  body  which  are  formed  separately  from 
said  first  and  second  supporting  blocks  (104,  45 
105); 
rigidly  connecting  said  first  and  second  sup- 
porting  blocks  (104,  105)  to  each  other  with 
said  carrier  pins  (150)  respectively  passing 
through  carrier  pin  holding  holes  (151,  152)  so 
respectively  formed  on  said  first  and  second 
supporting  blocks  (104,  105); 
setting  respective  diameters  (D1  -  D6)  of  said 
eccentric  body  shaft  bearing  holes  (110a, 
110b),  said  eccentric  body  bearing  holes  55 
(119a,  119b)  and  said  carrier  pin  holding  holes 
(151,  152)  in  such  a  manner  as  to  satisfy  such 
a  relationship  that: 

when  said  first  and  second  supporting  blocks 
(104,  105)  and  said  externally  toothed  gears 
(118a,  118b)  are  appropriately  rearranged  in 
the  axial  positions  thereof,  the  diameters  (D1, 
D2)  of  said  eccentric  body  shaft  bearing  holes 
(110a,  110b)  respectively  formed  on  said  first 
and  second  supporting  blocks  (104,  105)  and 
the  diameters  (D3,  D4)  of  said  eccentric  body 
bearing  holes  (119a,  119b)  respectively  formed 
on  said  externally  toothed  gears  (118a,  118b) 
become  smaller  toward  one  direction  (the  di- 
ameters  (D1  -  D4)  may  be  identical  to  each 
other),  and 
while  keeping  said  rearrangement,  the  diam- 
eters  (D5,  D6)  of  said  carrier  pin  holding  holes 
(151,  152)  respectively  formed  on  said  first  and 
second  supporting  blocks  (104,  105)  become 
smaller  in  the  same  direction  (the  diameters 
(D5,  D6)  may  be  identical  to  each  other); 
setting  respective  outside  diameters  (D12)  of 
said  first  and  second  supporting  blocks  (104, 
105)  are  respectively  to  be  smaller  than  the 
root  diameters  (D11)  of  said  external  teeth  of 
said  externally  toothed  gears  (118a,  118b); 
setting  the  teeth  number  of  each  of  said  exter- 
nally  toothed  gears  (118a,  118b)  to  be  the 
integral  magnification  of  the  number  of  said 
externally  toothed  gears  (118a,  118b),  and  the 
teeth  number  difference  between  said  internal 
gear  (125)  and  said  externally  toothed  gear 
(118a,  118b)  is  set  to  be  the  integral  mag- 
nification  of  the  number  of  said  externally 
toothed  gear  (118a,  118b); 
chucking  said  first  supporting  block  (104),  sec- 
ond  supporting  block  (105)  and  said  externally 
toothed  gears  (118a,  118b)  in  such  an  arrange- 
ment  as  keeping  said  relationship; 
among  said  eccentric  body  shaft  bearing  holes 
(110a,  110b),  said  eccentric  body  bearing 
holes  (119a,  119b)  and  said  carrier  pin  holding 
holes  (151,  152),  forming  said  eccentric  body 
shaft  bearing  holes  (110a,  110b)  and  said  ec- 
centric  body  bearing  holes  (119a,  119b)  into 
respective  through-holes  along  the  same  cir- 
cumference  at  the  same  pitch; 
while  keeping  said  chucking,  forming  said  car- 
rier  pin  holding  holes  (151,  152)  into  respective 
though-holes  along  the  same  circumference  at 
the  same  pitch,  respectively; 
and  further,  while  keeping  the  same  chucking, 
cutting  respective  teeth  of  said  plurality  of  ex- 
ternally  toothed  gears  (118a,  118b). 
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