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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  invention  relates  to  a  binocular  micro- 
scope  in  which  the  observing  direction  by  an  ob- 
server  (hereinafter  simply  referred  to  as  the  "ob- 
serving  direction",  can  be  changed. 

Prior  Art 

Heretofore,  a  binocular  microscope  has  been 
used  as  an  operation  microscope. 

The  conventional  operation  microscope  com- 
prises  a  leg  portion,  a  supporting  post  secured  to 
the  leg  portion,  a  universal  arm  portion  for  vertically 
reciprocally  moving  the  supporting  post,  and  a  mir- 
ror  portion  comprising  a  microscope  and  an  illu- 
minating  device  which  are  mounted  on  the  fore- 
most  end  of  the  universal  arm. 

The  mirror  portion  is  rotatably  mounted  on  the 
universal  arm  portion.  Therefore,  when  the  observ- 
er  wants  to  change  the  observing  direction,  the 
whole  mirror  portion  is  rotated  with  respect  to  the 
universal  arm. 

In  some  other  cases,  a  microscope  for  the  use 
of  an  assistant  (hereinafter  simply  referred  to  as 
the  "assistant  microscope")  is  rotatably  mounted 
on  a  lens-barrel  portion  of  a  microscope  for  the  use 
of  an  operator  (hereinafter  simply  referred  to  as  the 
"operator  microscope"). 

When  the  assistant,  who  uses  the  assistant 
microscope,  wants  to  change  the  observing  direc- 
tion,  he  is  required  to  rotate  the  whole  assistant 
microscope  with  respect  to  the  operator  micro- 
scope. 

In  the  conventional  operation  microscope,  the 
whole  mirror  portion  is  required  to  be  rotated  in 
order  to  change  the  observing  direction  of  the 
operator  microscope. 

This  rotating  operation  is  bothersome  because 
the  illuminating  device  and  photographing  camera 
mounted  on  the  mirror  portion  and,  when  em- 
ployed,  the  assistant  microscope  mounted  to  the 
lens-barrel  of  the  operator  microscope,  etc.  must 
all  be  moved.  In  the  even  the  observing  direction  of 
the  operator  microscope  is  required  to  be  greatly 
changed,  some  kind  of  such  troublesome  operation 
must  be  endured.  However,  the  story  is  different  if 
such  troublesome  operation  is  always  accompanied 
even  when  only  a  minor  change  of  the  observing 
direction  is  required.  This  naturally  prevents  the 
smooth  and  efficient  work  of  the  operator. 

Furthermore,  in  the  event  the  assistant  micro- 
scope  mounted  on  the  lens-barrel  of  the  operator 
microscope  is  employed,  the  operator  and  the  as- 

sistant  are  interfered  with  each  other.  Therefore, 
the  mounting  position  of  the  assistant  microscope 
must  be  changed  as  such  that  the  operator  can 
carry  out  his  operating  work  without  interference. 

5  In  the  event  the  assistant  microscope  em- 
ployed  is  of  the  type  entirely  independent  of  the 
operator  microscope,  there  arises  the  problem  in 
that  the  view  axis  of  the  operator  microscope  is  not 
in  alignment  with  that  of  the  assistant  microscope. 

io  In  view  of  the  above,  there  has  also  been 
proposed  an  operation  microscope  in  which  an 
assistant  microscope  receives  a  part  of  a  beam  of 
rays  coming  from  an  objective  lens  of  an  operator 
microscope  through  an  optical  member  such  as  a 

75  half  mirror,  so  that  the  view  axis  of  the  assistant 
microscope  will  be  in  alignment  with  that  of  the 
operator  microscope. 

However,  it  is  unable  to  obtain  a  stereoscopic 
and  bright  image  in  such  conventional  operation 

20  microscope  as  just  mentioned. 
It  is  also  known  from  EP-A-167  926  a  binocular 

microscope  having  its  optical  system  carried  by  a 
support  formed  by  the  horizontal  section  of  a  L- 
shaped  motion  box.  The  vertical  section  of  the  box 

25  surrounds  an  upright  carried  by  a  stand.  An  objec- 
tive  is  fixed  to  the  bottom  of  the  support.  The 
optical  system  includes  an  optical  support  movable 
in  the  right  and  left  direction  on  a  guide  formed  at 
the  top  of  the  support. 

30 
SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  binocular  microscope  in  which  the 

35  observing  direction  of  an  operator  can  be  changed 
without  rotating  the  whole  mirror. 

Another  object  of  the  present  invention  is  to 
provide  a  binocular  microscope  in  which  a  bright 
and  stereoscopic  observing  image  can  be  obtained 

40  even  when  the  observing  direction  of  the  observer 
is  changed. 

According  to  the  present  invention  these  ob- 
jects  are  reached  by  using  a  binocular  microscope 
according  to  claim  1  . 

45  Another  feature  of  the  present  invention  is  in 
that  the  radius  of  an  outgoing  pupil  of  a  stationary 
housing  portion  is  larger  than  that  of  an  incident 
pupil  of  a  movable  housing  portion  so  that  most 
amount  of  beam  of  rays,  which  has  passed  through 

50  the  incident  pupil  of  the  movable  housing  portion  to 
contribute  in  forming  an  image  within  a  movable 
range  of  the  movable  housing,  will  pass  through 
the  outgoing  pupil  of  the  stationary  housing  portion. 

A  further  feature  of  the  present  invention  is  in 
55  that  the  radius  of  a  movable  housing  is  larger  than 

that  of  a  stationary  housing  portion  so  that  most 
amount  of  beam  of  rays,  which  has  passed  through 
an  outgoing  pupil  of  the  stationary  housing  to  con- 
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tribute  in  forming  an  image  within  a  movable  range 
of  the  movable  housing  portion,  will  pass  through 
an  incident  pupil  of  the  movable  housing  portion. 

A  still  further  feature  of  the  present  invention  is 
in  that  an  outgoing  pupil  of  a  stationary  housing 
portion  and  an  incident  pupil  of  a  movable  housing 
portion  are  spacedly  formed. 

A  yet  further  feature  of  the  present  invention  is 
in  that  the  movable  range  of  a  movable  housing 
portion  is  limited  as  such  that  most  amount  of 
beam  of  rays,  which  has  passed  through  an  out- 
going  pupil  of  a  stationary  housing  portion  to  con- 
tribute  in  forming  an  image,  will  pass  through  an 
incident  pupil  of  the  movable  housing  portion. 

An  additional  feature  of  the  present  invention  is 
in  that  an  objective  optical  system  includes  a  vari- 
able  power  optical  system,  and  an  outgoing  pupil 
of  a  stationary  housing  portion  and  an  incident 
pupil  of  a  movable  housing  portion  are  constituted 
as  such  that  most  amount  of  beam  of  rays,  which 
has  passed  through  the  outgoing  pupil  to  contribute 
in  forming  an  image.will  enter  into  the  incident 
pupil  at  any  power. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  view  showing  the  constitu- 
tion  of  a  binocular  microscope  in  which  the 
present  invention  is  incorporated; 
Fig.  2  is  a  schematic  view  showing  a  part  of  the 
constitution  of  the  binocular  microscope  of  Fig.1 
but  when  viewed  from  the  perpendicular  direc- 
tion; 
Fig.  3  is  a  schematic  view  showing  the  arrange- 
ment  of  optical  systems  of  an  objective  optical 
system  in  the  binocular  microscope  of  Fig.  1  but 
when  viewed  from  the  above; 
Fig.  4  is  an  illustration  showing  the  state  of 
beam  of  rays  when  the  power  is  varied; 
Fig.  5  is  an  illustration  showing  the  state  of 
beam  of  rays,  observing  images,  etc.  when  a 
movable  housing  is  not  rotated  with  respect  to  a 
stationary  housing; 
Fig.  6  is  an  illustration  showing  the  state  of 
beam  of  rays,  observing  images,  etc.  when  a 
movable  housing  is  rotated  with  respect  to  a 
stationary  housing  by  serving  the  position  of  the 
parallel  pencil  of  rays  as  a  rotating  plane; 
Fig.  7  is  an  illustration  showing  the  state  of 
beam  of  rays,  observing  images,  etc.  when  a 
movable  housing  is  rotated  with  respect  to  a 
stationary  housing  by  serving  the  position  where 
the  parallel  pencil  of  rays  are  not  present  as  a 
rotating  plane; 
Fig.  8  is  an  illustration  showing  the  state  of 
beam  of  rays  when  an  outgoing  pupil  E  at  the 
side  of  a  stationary  housing  is  larger  than  an 
incident  pupil  E'  at  the  side  of  a  movable  hous- 

ing  and  when  the  outgoing  pupil  E  is  away  from 
the  incident  pupil  E'; 
Fig.  9  is  an  illustration  showing  the  state  of 
beam  of  rays  when  an  outgoing  pupil  at  the  side 

5  of  a  stationary  housing  is  larger  than  an  incident 
pupil  E'  at  the  side  of  a  movable  housing  and 
when  the  outgoing  pupil  E  is  proximate  to  the 
incident  pupil  E'; 
Fig.  10  is  an  illustration  showing  the  state  of 

io  beam  of  rays  when  an  incident  pupil  E'  at  the 
side  of  a  movable  housing  is  larger  than  an 
outgoing  pupil  E  at  the  side  of  a  stationary 
housing  and  when  the  incident  pupil  is  away 
from  the  incident  pupil; 

is  Fig.  11  is  an  illustration  showing  the  state  of 
beam  of  rays  when  an  incident  pupil  E'  at  the 
side  of  a  movable  housing  is  larger  than  an 
outgoing  pupil  E  at  the  side  of  a  stationary 
housing  and  when  the  incident  pupil  is  proxi- 

20  mate  to  the  outgoing  pupil;  and 
Fig.  12  is  an  illustration  showing  the  state  of 
beam  of  rays  when  an  incident  pupil  E'  at  the 
side  of  a  movable  housing  is  generally  the  same 
in  size  as  an  incident  pupil  E  at  the  side  of  a 

25  stationary  housing  and  when  the  incident  pupil 
is  proximate  to  the  outgoing  pupil. 

DETAILED  DESCRIPTION  OF  THE  EMBODIMENT 

30  The  constitution  of  a  binocular  microscope  in 
which  the  present  invention  is  incorporated  will  be 
described  hereunder  with  reference  to  Figs.  1 
through  3. 

A  box-like  body  of  a  binocular  microscope  1 
35  comprises  a  stationary  housing  2  and  a  movable 

housing  4  rotatably  disposed  on  an  upper  surface 
of  the  stationary  housing. 

The  stationary  housing  2  is  provided  therein 
with  an  objective  optical  system  T. 

40  The  objective  optical  system  T  comprises  an 
objective  lens  10  and  a  pair  of  variable  power 
optical  systems  12  for  the  use  of  both  right  and  left 
eyes  and  a  pair  of  stationary  housing  aperture 
diaphragms  14.  30  denotes  an  illuminating  light 

45  source  disposed  within  a  casing  C  which  is  dis- 
posed  at  the  outside  of  the  stationary  housing  2. 
Illuminating  light  emitted  by  the  illuminating  light 
source  30  is  introduced  into  the  stationary  housing 
2  through  an  aperture  2a  which  is  formed  in  the 

50  stationary  housing  2.  32  denotes  an  illuminating 
prism  disposed  within  the  stationary  housing  2.  The 
illuminating  prism  32  is  adapted  to  guide  the  illu- 
minating  light,  which  has  been  introduced  into  the 
stationary  housing  2,  to  an  object  6  through  the 

55  objective  lens  10  so  that  the  illuminating  light  will 
illuminate  the  object. 

The  objective  lens  10,  the  illuminating  prism 
32,  the  stationary  housing  aperture  diaphragms  14, 
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etc.  are  secured  to  the  interior  of  the  stationary 
housing  2  by  a  supporting  member  not  illustrated. 
The  variable  power  optical  system  12  is  held  within 
the  stationary  housing  2  by  a  holding  member  not 
illustrated  as  such  that  the  system  12  can  rotate 
about  a  rotating  axis  12a  which  is  perpendicular  to 
an  optical  axis  34. 

On  the  other  hand,  a  relay  optical  system  R 
and  an  ocular  optical  system  S  are  disposed  within 
the  movable  housing  4.  The  relay  optical  system  R 
comprises  a  pair  of  movable  housing  aperture  dia- 
phragms  16  for  the  use  of  the  right  and  left  eyes,  a 
pair  of  relay  lenses  18,  a  roof  prism  20  and  a 
diamond-shaped  prism  22,  whereas  the  ocular  op- 
tical  system  S  comprises  a  reticle  24  and  an  ocu- 
lar.  And  these  movable  housing  aperture  dia- 
phragms  16,  relay  lenses  18,  roof  prism  20,  dia- 
mond-shaped  prism  22,  reticle  24,  ocular,  etc.  are 
secured  to  the  interior  of  the  movable  housing  4  by 
a  supporting  member  not  illustrated. 

The  binocular  microscope  1  is  designed  as 
such  that  the  object  6  can  be  stereoscopically 
observed  through  the  pair  of  oculars  26  along  a 
pair  of  optical  axes  34  which  are  disposed  at  pre- 
determined  angles. 

The  movable  housing  4  is  rotatably  mounted 
on  the  stationary  housing  2  as  such  that  the  hous- 
ing  4  can  rotate  about  a  center  line  36  disposed 
between  the  optical  axes  34'  of  the  right  and  left 
optical  systems.  For  example,  the  stationary  hous- 
ing  2  is  provided  at  its  upper  surface  with  a  guiding 
member  of  an  arcuate  shape  encircled  about  the 
center  line  36  and  at  its  bottom  surface  with  an 
engaging  portion  for  engaging  with  the  guiding 
member.  In  this  case,  the  guiding  member  and  the 
engaging  portion  serve  as  moving  means.  Further- 
more,  the  stationary  housing  2  is  formed  at  its 
upper  surface  with  a  recess  9  and  at  its  bottom 
surface  with  a  projection  8  for  engaging  in  the 
recess  8.  Due  to  the  foregoing  arrangement,  the 
rotating  range  of  the  movable  housing  4  is  re- 
stricted. 

It  is  noted  that  the  pair  of  variable  power  lens 
systems  12  are  rotatable  about  the  rotating  axis 
12a  which  is  perpendicular  to  the  optical  axes  34' 
and  that  if  it  is  rotated  by  180°  from  the  illustrated 
state,  the  power  for  observation  is  varied. 

Fig.  4  illustrates  the  state  of  beam  of  rays 
when  the  power  has  been  varied. 

In  Fig.  4(a)  where  the  power  is  low,  the  mov- 
able  housing  aperture  diaphragm  16  is  coincident 
with  the  incident  pupil  E'  and  the  stationary  housing 
aperture  diaphragm  14  is  coincident  with  the  out- 
going  pupil  E  of  the  stationary  housing  2. 

If  the  variable  power  optical  system  1  2  is  rotat- 
ed  by  180°  here,  it  is  brought  to  be  in  the  state  as 
shown  in  Fig.  4(b)  where  the  power  is  high. 

Since  the  stationary  housing  aperture  dia- 
phragm  14  is  moved  to  the  side  of  the  objective 
lens  10  at  this  time,  the  outgoing  pupil  E  at  the 
side  of  the  stationary  housing  2  is  formed  at  a 

5  position  away  from  the  incident  pupil  E'  at  the  side 
of  the  movable  housing  4  as  shown  in  the  figure. 

The  variable  power  optical  system  and  the 
relay  lenses  18  constitute  a  so-called  afocal  optical 
system  (object  images  of  a  distance  of  are  in 

io  conjugate  relation),  and  the  beam  of  rays  emitted 
by  the  variable  power  optical  system  12  becomes 
a  parallel  pencil  of  rays  whether  the  power  is  low  or 
high  and  made  incident  to  the  relay  lenses  18. 

In  this  way,  the  reason  why  the  variable  power 
is  optical  system  12  and  the  relay  lenses  18  are 

formed  by  the  afocal  optical  system  will  be  ex- 
plained  with  reference  to  Figs.  5  through  7. 

Fig.  5  illustrates  the  state  where  the  movable 
housing  4  is  not  rotated  with  respect  to  the  station- 

20  ary  housing  2.  Fig.  5(a)  shows  the  positions  of  the 
relay  lenses  18  of  the  movable  housing  4,  Fig.  5(b) 
shows  the  state  of  beam  of  rays  from  the  relay 
lenses  18  to  the  imaging  position  at  this  time,  and 
Fig.  5(c)  shows  images  which  can  be  observed 

25  through  the  oculars  26.  In  this  embodiment,  50 
denotes  a  view  field  diaphragm  and  51  denotes  an 
outgoing  pupil  at  the  side  of  the  stationary  housing. 
As  apparent  from  Fig.  5(b),  the  beam  of  rays  are  in 
the  form  of  a  parallel  pencil  of  rays  at  the  object 

30  side  (left  side  in  the  figure)  of  the  relay  lens  18, 
and  a  variable  power  lens  system  not  illustrated 
and  an  afocal  optical  system  are  formed.  On  the 
other  hand,  the  beam  of  rays  become  a  converging 
beam  of  rays  at  the  image  side  (right  side  in  the 

35  figure)  of  the  relay  lens  18,  thereby  to  form  images 
A  and  O'. 

Fig.  6  illustrates  the  state  where  the  movable 
housing  is  rotated  about  the  center  line  36  with  the 
position  of  the  parallel  pencil  of  rays  at  the  object 

40  side  of  the  relay  lens  18  as  in  the  case  with  the 
afore-mentioned  binocular  microscope. 

Fig.  6(a)  shows  the  position  where  the  relay 
lenses  18  of  the  movable  housing  4  are  rotated, 
Fig.  6(b)  shows  the  the  position  of  a  rotating  plane 

45  52  at  this  time  and  the  state  of  beam  of  rays  from 
the  relay  lens  18  to  the  positions  of  the  images, 
and  Fig.  6(c)  shows  images  which  can  be  observed 
through  the  oculars  26.  As  apparent  from  Figs.  6(b) 
and  6(c),  even  when  the  movable  housing  4  is 

50  rotated  and  the  position  of  the  relay  lens  18  is 
moved  with  respect  to  the  stationary  housing  2,  the 
extension  of  the  beam  of  rays  passing  through  the 
center  of  the  relay  lens  18  become  the  optical  axis 
and  also  become  the  view  field  center  O. 

55  Therefore,  the  positions  of  the  observing  im- 
ages  are  merely  rotated  by  generally  equal  amount 
about  the  view  field  center  0  by  the  right  and  left 
oculars  due  to  the  rotation  of  the  movable  housing 

4 
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(see  Fig.  6(c)),  the  state  of  the  stereoscopic  view  is 
not  jeoperdized. 

On  the  other  hand,  Fig.  7  illustrates  the  state 
where  the  movable  housing  4  is  rotated  by  serving 
the  position  at  the  image  side  of  the  relay  lens  18 
as  a  rotating  plane  52'. 

Fig.  7(a)  shows  the  position  of  the  rotating 
plane  52'  and  the  state  of  beam  of  rays  from  the 
relay  lens  18  to  the  imaging  position,  and  Fig.  7(b) 
shows  an  observing  image  through  the  oculars  26. 
As  apparent  from  Figs.  7(a)  and  7(b),  the  observa- 
tion  in  this  case  accompanies  the  rotation  about  the 
center  0  as  well  as  a  parallel  movement  in  the 
right  and  left  opposite  directions. 

Therefore,  the  observing  image  obtained  when 
the  movable  housing  4  is  rotated  is  not  a  melting 
image  and  thus  difficult  to  stereoscopically  ob- 
serve. 

When  the  movable  housing  4  is  rotation- 
moved,  the  state  of  the  observing  images  through 
the  oculars  26  is  varied  depending  on  the  size  of 
the  outgoing  pupil  at  the  side  of  the  stationary 
housing  2  (hereinafter  simply  referred  to  as 
the"outgoing  pupil")  and  that  of  the  incident  pupil 
at  the  side  of  the  movable  housing  4  (hereinafter 
simply  referred  to  as  the  "incident  pupil")  and  the 
space  formed  therebetween. 

The  conditions  for  obtaining  images  satisfac- 
tory  for  observation  by  the  rotation  of  the  movable 
housing  4  will  be  described  with  reference  to  Figs. 
8  through  12,  in  which  Figs,  (a)  and  (c)  show  the 
state  of  beam  of  rays  on  the  incident  plane  E'  at 
the  side  of  the  movable  housing  4  before  and  after 
the  rotation  of  the  movable  housing  4,  whereas 
Figs,  (b)  and  (d)  show  the  state  of  beam  of  rays 
from  the  outgoing  pupil  E  at  the  side  of  the  station- 
ary  housing  2  and  the  incident  pupil  E'  at  the  side 
of  the  movable  housing  4  before  and  after  the 
rotation  of  the  movable  housing  4  to  the  images  A 
and  0'. 

Fig.  8  shows  a  case  where  the  outgoing  pupil  E 
is  larger  than  the  incident  pupil  E'  and  the  outgoing 
pupil  is  away  from  the  incident  pupil.  Figs.  8(a)  and 
8(b)  show  the  state  of  beam  of  rays  before  the 
rotation  of  the  movable  housing  4.  In  the  figures, 
the  solid  line  Pi  shows  a  beam  of  rays  converging 
to  a  point  0',  and  the  broken  line  P2  shows  a  beam 
of  rays  converging  to  a  point  A. 

As  shown  in  the  figures,  the  beam  of  rays 
passing  through  the  incident  pupil  E'  of  a  compara- 
tively  small  diameter  is  included  in  the  outgoing 
pupil  E  and  forms  images  0'  and  A. 

On  the  other  hand,  Figs.8(c)  and  (d)  show  the 
state  of  beam  of  rays  after  the  rotation  of  the 
movable  housing  4.  Even  if  the  movable  housing  4 
is  rotated  clockwise  in  the  manner  as  shown  in  Fig. 
8(c),  since  the  outgoing  pupil  E  at  the  side  of  the 
stationary  housing  2  is  larger  enough  than  the 

incident  pupil  E'  at  the  side  of  the  movable  housing 
4,  the  beam  of  rays  (the  beam  of  rays  shown  by 
the  broken  line  in  the  figures)  which  passes 
through  the  incident  pupil  E'  to  contribute  in  for- 

5  ming  an  image  at  the  point  A  as  well  as  the  beam 
of  rays  (the  beam  of  rays  shown  by  the  solid  line  in 
the  figures)  which  contributes  in  forming  an  image 
at  the  point  0'  are  included  in  the  outgoing  pupil  E, 
there  can  be  obtained  an  image  as  bright  as  the 

10  observing  image  before  the  rotation  of  the  movable 
housing  4,  and  the  image  will  not  become  dark  due 
to  the  rotation  of  the  movable  housing  4.  The  same 
is  true  when  the  movable  housing  4  is  rotated 
counter-clockwise. 

15  Fig.  9  shows  a  case  which  is  the  same  as  Fig. 
8  in  the  respect  that  the  outgoing  pupil  E  is  larger 
than  the  Incident  pupil  E'  but  which  is  different  in 
that  the  outgoing  pupil  is  formed  proximate  to  the 
incident  pupil.  Therefore,  although  the  state  of 

20  beam  of  rays  is  in  the  same  relation  as  that  of  Fig. 
8,  there  can  be  obtained  an  image  as  bright  as  an 
observing  image  before  the  rotation  of  the  movable 
housing  4  even  after  the  rotation  of  the  movable 
housing  4,  even  if  the  outgoing  pupil  is  compara- 

25  tively  small  compared  with  the  case  of  Fig.  8. 
Contrary  to  the  cases  of  Figs.  8  and  9,  Fig.  10 

shows  a  case  in  which  the  incident  pupil  E'  is 
larger  than  the  outgoing  pupil  E  and  the  outgoing 
pupil  E  is  away  from  the  incident  pupil  E'.  Figs,  (a) 

30  and  (b)  show  the  state  of  beam  of  rays  before  the 
rotation  of  the  movable  housing  4.  In  the  figures, 
the  solid  line  Pi  shows  the  beam  of  rays  converg- 
ing  to  the  point  0'  and  the  broken  line  P2  shows 
the  beam  of  rays  converging  to  the  point  A. 

35  As  shown  in  the  figures,  the  beam  of  rays 
passing  through  the  outgoing  pupil  E  of  a  small 
diameter  is  included  in  the  incident  pupil  E'  and 
forms  images  0'  and  A. 

On  the  other  hand,  Figs,  (c)  and  (d)  show  the 
40  state  of  beam  of  rays  after  the  rotation  of  the 

movable  housing  4.  Even  if  the  movable  housing  4 
is  rotated  clockwise  as  shown  in  Fig.  (c),  since  the 
incident  pupil  E'  at  the  side  of  the  movable  housing 
4  is  larger  enough  than  the  outgoing  pupil  E  at  the 

45  side  of  the  stationary  housing  2,  the  beam  of  rays 
(the  beam  of  rays  shown  by  the  broken  line  P2  in 
the  figure)  which  passes  the  outgoing  pupil  E  to 
contribute  in  forming  an  image  at  the  point  A  as 
well  as  the  beam  of  rays  (the  beam  of  rays  shown 

50  by  the  solid  line  Pi  in  the  figure)  which  contributes 
in  forming  an  image  at  the  point  0'  are  included  in 
the  incident  pupil  E,  there  can  be  obtained  an 
image  as  bright  as  an  observing  image  before  the 
rotation  of  the  movable  housing  4,  and  the  image 

55  will  not  become  dark  due  to  the  rotation  of  the 
movable  housing  4.  The  same  is  true  when  the 
movable  housing  4  is  rotated  counter-clockwise. 

5 
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Fig.  11  shows  a  case  which  is  the  same  as  that 
of  Fig.  10  in  the  respect  that  the  outgoing  pupil  E  is 
smaller  than  the  incident  pupil  E'  but  which  is 
different  in  that  the  outgoing  pupil  is  formed  proxi- 
mate  to  the  incident  pupil.  Therefore,  although  the 
state  of  the  beam  of  rays  is  in  the  relation  similar  to 
that  of  Fig.  10,  there  can  be  obtained  an  image  as 
bright  as  an  observing  image  before  the  rotation  of 
the  movable  housing  4  even  after  the  rotation  of 
the  movable  housing  4,  even  if  the  incident  pupil  is 
comparatively  small. 

Fig.  12  shows  a  case  which  is  suitable  when 
the  angle  of  rotation  of  the  movable  housing  is 
small  and  in  which  the  outgoing  pupil  E  and  the 
incident  pupil  E'  are  generally  in  the  same  size  and 
generally  in  the  same  position.  Figs.  12(a)  and  12- 
(b)  show  the  state  of  beam  of  rays  before  the 
rotation  of  the  movable  housing,  and  the  signifi- 
cance  of  the  beam  of  rays  shown  by  the  broken 
line  and  the  beam  of  rays  shown  by  the  solid  line 
is  generally  the  same  to  that  of  Fig.  8.  Therefore, 
the  beams  of  rays,  which  have  passed  through  the 
outgoing  pupil  and  the  incident  pupil,  all  contribute 
in  forming  images  as  shown  in  the  figures. 

On  the  other  hand,  Figs.  12(c)  and  12(d)  show 
the  state  of  beams  of  rays  after  the  rotation  of  the 
movable  housing  4.  The  beam  of  rays,  which  con- 
tributes  in  forming  an  image  after  the  rotation  of  the 
movable  housing  is  that  which  passes  through  both 
the  outgoing  pupil  at  the  side  of  the  stationary 
housing  and  the  incident  pupil  at  the  side  of  the 
movable  housing  as  shown  in  the  figures,  and  the 
amount  thereof  is  reduced  as  the  movable  housing 
is  rotated  further. 

However,  since  the  darkness  of  the  image  is 
not  much  recognized  even  if  the  observing  image 
becomes  darker  by  about  30%,  it  may  take  such 
constitution  as  shown  in  Fig.  12  when  such  degree 
of  rotation  of  the  movable  housing  is  enough. 

In  the  above-mentioned  embodiment,  although 
the  means  for  moving  the  movable  housing  is 
rotatable  about  the  center  line  which  is  parallel  with 
the  optical  axis  of  the  variable  power  optical  sys- 
tem,  the  present  invention  is  not  limited  to  this 
embodiment.  The  present  invention  is  likewise  ap- 
plicable  even  if  the  movable  housing  is  linearly 
moved  but  within  a  plane  perpendicular  to  the 
optical  axis. 

According  to  a  binocular  microscope  having 
the  above-mentioned  constitution,  an  image  will  not 
become  darker  even  if  the  observing  direction  is 
varied  by  moving  the  movable  housing,  and  there 
can  be  obtained  an  image  which  can  be  stereo- 
scopically  observed. 

In  the  event  the  present  invention  is  to  be 
applied  to  a  binocular  microscope  having  the  afore- 
mentioned  variable  power  optical  system,  if  it  is 
constituted  as  such  that  the  outgoing  pupil  at  the 

side  of  the  stationary  housing  as  well  as  the  in- 
cident  pupil  at  the  side  of  the  movable  housing  are 
in  either  relation  shown  in  Figs.  8  through  12  at  any 
power,  the  image  will  not  become  darker  when  the 

5  observing  direction  is  varied  and  a  favorable  image 
can  be  stereoscopically  observed. 

Claims 

io  1.  A  binocular  microscope  comprising  : 
a  first  housing  portion  (2)  ; 
a  second  housing  portion  (4)  mounted  on 

said  first  housing  portion  (2)  for  movement 
relative  to  said  first  housing  portion  (2)  ; 

is  objective  optical  means  (10),  disposed  in 
said  first  housing  portion  (2),  for  receiving  a 
bundle  of  light  rays  from  an  object  and  for 
emitting  said  bundle  as  parallel  rays  along  an 
objective  optical  axis  (34)  ;  and 

20  ocular  means  (S)  disposed  on  said  second 
housing  portion  (4)  ; 

said  binocular  microscope  being  character- 
ized  by  : 

variable  power  optical  means  (12),  dispos- 
25  ed  in  said  first  housing  portion  (2),  for  receiv- 

ing  and  magnifying  said  parallel  rays  emitted 
from  said  objective  optical  means  (10)  ; 

relay  optical  means  (R),  disposed  in  said 
second  housing  portion  (4),  for  receiving  and 

30  relaying  the  light  rays  from  said  variable  power 
optical  means  (12)  to  said  ocular  means  (S)  ; 
and 

means  allowing  a  rotation  within  a  pre- 
determined  range  of  said  second  housing  por- 

35  tion  (4)  relative  to  said  first  housing  portion  (2) 
about  said  optical  axis  (34)  of  said  objective 
optical  means  (10),  in  a  plane  substantially 
perpendicular  to  said  optical  axis  of  said  objec- 
tive  optical  means  (10),  so  as  to  change  the 

40  angle  at  which  the  object  is  viewed  through  the 
ocular  means  (S). 

2.  The  binocular  microscope  according  to  claim 
1  ,  characterized  in  that  a  radius  of  at  least  one 

45  outgoing  pupil  (E)  of  said  first  housing  portion 
(2)  is  larger  than  a  radius  of  at  least  one 
corresponding  incident  pupil  (E')  of  said  sec- 
ond  housing  portion  (4)  such  that  the  majority 
of  rays  passing  through  said  incident  pupil  (E') 

50  of  said  second  housing  portion  (4)  which  con- 
tribute  in  forming  an  image  within  a  movable 
range  of  said  second  housing  portion  (4)  will 
also  pass  through  said  outgoing  pupil  (E)  of 
the  first  housing  portion  (2). 

55 
3.  The  binocular  microscope  according  to  claim 

2,  characterized  in  that  the  outgoing  pupil  (E) 
of  said  first  housing  portion  (2)  and  the  incident 

6 
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pupil  (E')  of  said  second  housing  portion  (4) 
are  spaced  from  one  another. 

4.  The  binocular  microscope  according  to  claim 
2,  characterized  in  that  the  outgoing  pupil  (E) 
of  said  first  housing  portion  (2)  and  the  incident 
pupil  (E')  of  said  second  housing  portion  (4) 
are  configured  such  that  the  majority  of  said 
bundle  of  rays  passing  through  the  outgoing 
pupil  (E)  to  contribute  in  forming  an  image  also 
enter  into  the  incident  pupil  (E')  at  any  power. 

5.  The  binocular  microscope  according  to  claim 
1  ,  characterized  in  that  a  radius  of  at  least  one 
incident  pupil  (E')  of  said  second  housing  por- 
tion  (4)  is  larger  than  a  radius  of  at  least  one 
corresponding  outgoing  pupil  (E)  of  said  first 
housing  portion  (2)  such  that  the  majority  of 
said  bundle  of  rays  passing  through  the  out- 
going  pupil  (E)  of  said  first  housing  (2)  which 
contribute  in  forming  an  image  within  a  mov- 
able  range  of  said  second  housing  portion  (4) 
will  also  pass  through  said  incident  pupil  (E')  of 
said  second  housing  portion  (4). 

6.  The  binocular  microscope  according  to  claim 
5,  characterized  in  that  the  outgoing  pupil  (E) 
of  said  first  housing  portion  (2)  and  the  incident 
pupil  (E')  of  said  second  housing  portion  (4) 
are  spaced  from  one  another. 

7.  The  binocular  microscope  according  to  claim 
5,  characterized  in  that  the  outgoing  pupil  (E) 
of  said  first  housing  portion  (2)  and  the  incident 
pupil  (E')  of  said  second  housing  portion  (4) 
are  configured  such  that  the  majority  of  said 
bundle  of  rays,  passing  through  the  outgoing 
pupil  (E)  to  contribute  in  forming  an  image  also 
enter  into  the  incident  pupil  (E')  at  any  power. 

8.  The  binocular  microscope  according  to  claim 
1,  characterized  in  that  the  movable  range  of 
said  second  housing  portion  (4)  is  limited  such 
that  the  majority  of  said  bundle  of  rays  which 
pass  through  the  outgoing  pupil  (E)  of  said  first 
housing  portion  (2)  to  contribute  in  forming  an 
image  will  also  pass  through  the  incident  pupil 
(E')  of  said  second  housing  portion  (4). 

9.  The  binocular  microscope  of  claim  1,  char- 
acterized  in  that  said  variable  power  optical 
means  (12)  comprises  a  pair  of  variable  power 
lens  systems,  said  relay  optical  means  (R) 
comprises  a  pair  of  relay  lenses  aligned  with 
respective  ones  of  said  pair  of  variable  power 
lens  systems,  and  said  ocular  means  (S)  com- 
prises  a  pair  of  eyepieces  aligned  with  respec- 
tive  ones  of  said  pair  of  variable  power  lens 

systems. 

Patentanspruche 

5  1.  Binokulares  Mikroskop  mit 
einem  ersten  Gehauseteil  (2); 
einem  zweiten,  an  dem  ersten  Gehauseteil  (2) 
befestigten  zweiten  Gehauseteil  (4),  der  relativ 
zu  dem  ersten  Gehauseteil  (2)  bewegbar  ist; 

io  eine  optische  Objektiveinrichtung  (10),  die  in 
dem  ersten  Gehauseteil  (2)  angeordnet  ist  und 
ein  Strahlenbundel  von  einem  Objekt  empfangt 
und  das  Bundel  als  parallele  Strahlen  langs 
der  optischen  Objektivachse  (34)  emittiert;  und 

is  einer  Okulareinrichtung  (S),  die  an  dem  zwei- 
ten  Gehauseteil  (4)  angeordnet  ist,  wobei  das 
binokulare  Mikroskop  gekennzeichnet  ist  durch 
eine  variable  optische  VergroBerungseinrich- 
tung  (12),  die  in  dem  ersten  Gehauseteil  (2) 

20  zum  Empfangen  und  VergroBern  der  von  der 
optischen  Objektiveinrichtung  (10)  emittierten 
parallelen  Strahlen; 
eine  optische  Relaiseinrichtung  (R),  die  in  dem 
zweiten  Gehauseteil  (4)  angeordnet  ist  und  die 

25  Lichtstrahlen  von  der  variablen  optischen  Ver- 
groBerungseinrichtung  (12)  empfangt  und  an 
die  Okulareinrichtung  (S)  weiterleitet;  und 
eine  Einrichtung  zur  Drehung  des  zweiten  Ge- 
hauseteils  (4)  relativ  zu  dem  ersten  Gehause- 

30  teil  (2)  in  einem  vorgegebenen  Bereich  urn  die 
optische  Achse  (34)  der  optischen  Objektivein- 
richtung  (10)  in  einer  im  wesentlichen  senk- 
recht  zur  optischen  Achse  der  optischen  Ob- 
jektiveinrichtung  stehenden  Ebene,  urn  den 

35  Winkel,  bei  dem  das  Objekt  durch  die  Okular- 
einrichtung  (S)  gesehen  wird,  zu  andern. 

2.  Binokulares  Mikroskop  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  daB  ein  Radius  minde- 

40  stens  einer  Austrittspupille  (E)  des  ersten  Ge- 
hauseteils  (2)  groBer  ist  als  ein  Radius  minde- 
stens  einer  entsprechenden  Eintrittspupille  (E') 
des  zweiten  Gehauseteils  (4)  ist,  derart,  daB 
der  groBte  Teil  der  durch  die  Eintrittspupille 

45  (E')  des  zweiten  Gehauseteils  (4)  hindurchge- 
henden  Strahlung,  der  zur  Bildung  eines  Bildes 
in  dem  bewegbaren  Bereich  des  zweiten  Ge- 
hauseteils  (4)  beitragt,  auch  durch  die  Aus- 
trittspupille  (E)  des  ersten  Gehauseteils  (2)  hin- 

50  durchgeht. 

3.  Binokulares  Mikroskop  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  daB  die  Austrittspupille 
(E)  des  ersten  Gehauseteils  (2)  und  die  Ein- 

55  trittspupille  (E')  des  zweiten  Gehauseteils  (4) 
einen  Abstand  zueinander  aufweisen. 

7 
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4.  Binokulares  Mikroskop  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  daB  die  Austrittspupille 
des  ersten  Gehauseteils  (2)  und  die  Eintrittspu- 
pille  (E')  des  zweiten  Gehauseteils  (4)  derart 
ausgebildet  sind,  daB  der  groBte  Teil  des 
durch  die  Austrittspupille  (E')  zur  Beitragung 
der  Bildung  eines  Bildes  hindurchgehenden 
Strahlenbundels  auch  in  die  Eintrittspupille  bei 
jeder  VergroBerung  eintritt. 

5.  Binokulares  Mikroskop  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  daB  ein  Radius  minde- 
stens  einer  Eintrittspupille  (E')  des  zweiten  Ge- 
hauseteils  (4)  groBer  ist  als  ein  Radius  minde- 
stens  einer  entsprechenden  Austrittspupille  (E) 
des  ersten  Gehauseteils  (2)  derart,  daB  der 
groBte  Teil  des  durch  die  Austrittspupille  (E) 
des  Gehauseteils  (2)  hindurchgehenden  Strah- 
lenbundels,  der  zur  Bildung  eines  Bildes  in 
einem  bewegbaren  Bereich  des  zweiten  Ge- 
hauseteils  (4)  beitragt,  auch  durch  die  Eintritts- 
pupille  (E')  des  zweiten  Gehauseteils  (4)  hin- 
durchgeht. 

6.  Binokulares  Mikroskop  nach  Anspruch  5,  da- 
durch  gekennzeichnet,  daB  die  Austrittspupille 
(E)  des  ersten  Gehauseteils  (2)  und  die  Ein- 
trittspupille  (E')  des  zweiten  Gehauseteils  (4) 
mit  Abstand  zueinander  angeordnet  sind. 

7.  Binokulares  Mikroskop  nach  Anspruch  5,  da- 
durch  gekennzeichnet,  daB  die  Austrittspupille 
(E)  des  ersten  Gehauseteils  (2)  und  die  Ein- 
trittspupille  (E')  des  zweiten  Gehauseteils  (4) 
derart  ausgebildet  sind,  daB  der  groBte  Teil 
des  durch  die  Austrittspupille  (E)  hindurchge- 
henden  Strahlenbundels,  der  zur  Bildung  eines 
Bildes  beitragt,  auch  in  die  Eintrittspupille  (E') 
bei  jeder  VergroBerung  eintritt. 

8.  Binokulares  Mikroskop  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  daB  der  bewegbare  Be- 
reich  des  zweiten  Gehauseteils  (4)  derart  be- 
grenzt  ist,  daB  der  groBte  Teil  des  Strahlen- 
bundels,  der  durch  die  Austrittspupille  (E)  des 
ersten  Gehauseteils  (2)  hindurchgeht,  urn  zur 
Bildung  eines  Bildes  beizutragen,  auch  durch 
die  Eintrittspupille  (E')  des  zweiten  Gehause- 
teils  (4)  hindurchgeht. 

9.  Binokulares  Mikroskop  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  daB  die  variable  opti- 
sche  VergroBerungseinrichtung  (12)  zwei  vari- 
able  VergroBerungslinsensysteme  umfaBt,  wo- 
bei  die  optische  Relaiseinrichtung  (R)  zwei  Re- 
laislinsen  aufweist,  die  jeweils  mit  den  zwei 
variablen  VergroBerungslinsensystemen  aus- 
gerichtet  sind,  und  daB  die  Okulareinrichtung 

(S)  zwei  Okulare  umfaBt,  die  jeweils  mit  den 
zwei  variablen  VergoBerungslinsensystemen 
ausgerichtet  sind. 

5  Revendicatlons 

1.  Microscope  binoculaire  comprenant  : 
une  premiere  partie  (2)  de  boltier  ; 
une  seconde  partie  (4)  de  boltier,  montee 

io  sur  ladite  premiere  partie  (2)  de  boltier  pour 
accomplir  un  mouvement  relatif  par  rapport  a 
ladite  premiere  partie  (2)  de  boltier  ; 

des  moyens  optiques  (10)  d'objectif,  loges 
dans  ladite  premiere  partie  (2)  de  boltier  pour 

is  recevoir  un  faisceau  de  rayonnements  lumi- 
neux  emanant  d'un  objet  et  pour  emettre  ledit 
faisceau,  sous  la  forme  de  rayons  paralleles,  le 
long  d'un  axe  optique  (34)  d'objectif  ;  et 

des  moyens  oculaires  (S)  disposes  sur 
20  ladite  seconde  partie  (4)  de  boltier  ; 

ledit  microscope  binoculaire  etant  caracte- 
rise  par  : 

des  moyens  optiques  (12)  a  puissance  va- 
riable,  loges  dans  ladite  premiere  partie  (2)  de 

25  boltier  pour  recevoir  et  amplifier  lesdits  rayons 
paralleles  provenant  desdits  moyens  optiques 
(10)  d'objectif  ; 

des  moyens  optiques  de  retransmission 
(R),  loges  dans  ladite  seconde  partie  (4)  de 

30  boltier  pour  recevoir  et  retransmettre  les 
rayonnements  lumineux,  desdits  moyens  opti- 
ques  (12)  a  puissance  variable  auxdits  moyens 
oculaires  (S)  ;  et 

des  moyens  autorisant  une  rotation  de  la- 
35  dite  seconde  partie  (4)  de  boltier  par  rapport  a 

ladite  premiere  partie  (2)  de  boltier,  dans  une 
plage  predetermined  et  autour  dudit  axe  opti- 
que  (34)  desdits  moyens  optiques  (10)  d'ob- 
jectif,  dans  un  plan  sensiblement  perpendi- 

40  culaire  audit  axe  optique  desdits  moyens  opti- 
ques  (10)  d'objectif,  de  fagon  a  modifier  Tan- 
gle  selon  lequel  I'objet  est  observe  a  travers 
les  moyens  oculaires  (S). 

45  2.  Microscope  binoculaire  selon  la  revendication 
1,  caracterise  par  le  fait  qu'un  rayon  d'au 
moins  une  pupille  de  sortie  (E)  de  ladite  pre- 
miere  partie  (2)  de  boltier  est  plus  grand  qu'un 
rayon  d'au  moins  une  pupille  incidente  corres- 

50  pondante  (E')  de  ladite  seconde  partie  (4)  de 
boltier,  de  telle  sorte  que  la  majeure  partie  des 
rayons  traversant  ladite  pupille  incidente  (E') 
de  ladite  seconde  partie  (4)  de  boltier,  qui 
contribuent  a  la  formation  d'une  image  dans 

55  une  zone  mobile  de  ladite  seconde  partie  (4) 
de  boltier,  traverse  egalement  ladite  pupille  de 
sortie  (E)  de  ladite  premiere  partie  (2)  de  boT- 
tier. 
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3.  Microscope  binoculaire  selon  la  revendication 
2,  caracterise  par  le  fait  que  la  pupille  de  sortie 
(E)  de  ladite  premiere  partie  (2)  de  boltier  et  la 
pupille  incidente  (E')  de  ladite  seconde  partie 
(4)  de  boltier  sont  espacees  I'une  de  I'autre.  5 

4.  Microscope  binoculaire  selon  la  revendication 
2,  caracterise  par  le  fait  que  la  pupille  de  sortie 
(E)  de  ladite  premiere  partie  (2)  de  boltier  et  la 
pupille  incidente  (E')  de  ladite  seconde  partie  10 
(4)  de  boltier  sont  configurees  de  telle  sorte 
que  la  majeure  partie  dudit  faisceau  de  rayons, 
traversant  la  pupille  de  sortie  (E)  pour  contri- 
buer  a  la  formation  d'une  image,  penetre  ega- 
lement  dans  la  pupille  incidente  (E')  pour  toute  is 
puissance  donnee. 

5.  Microscope  binoculaire  selon  la  revendication 
1,  caracterise  par  le  fait  qu'un  rayon  d'au 
moins  une  pupille  incidente  (E')  de  ladite  se-  20 
conde  partie  (4)  de  boltier  est  plus  grand  qu'un 
rayon  d'au  moins  une  pupille  de  sortie  corres- 
pondante  (E)  de  ladite  premiere  partie  (2)  de 
boltier,  de  telle  sorte  que  la  majeure  partie 
dudit  faisceau  de  rayons  traversant  la  pupille  25 
de  sortie  (E)  dudit  premier  boltier  (2),  qui 
contribuent  a  la  formation  d'une  image  dans 
une  zone  mobile  de  ladite  seconde  partie  (4) 
de  boltier,  traverse  egalement  ladite  pupille 
incidente  (E')  de  ladite  seconde  partie  (4)  de  30 
boltier. 

6.  Microscope  binoculaire  selon  la  revendication 
5,  caracterise  par  le  fait  que  la  pupille  de  sortie 
(E)  de  ladite  premiere  partie  (2)  de  boltier  et  la  35 
pupille  incidente  (E')  de  ladite  seconde  partie 
(4)  de  boltier  sont  espacees  I'une  de  I'autre. 

7.  Microscope  binoculaire  selon  la  revendication 
5,  caracterise  par  le  fait  que  la  pupille  de  sortie  40 
(E)  de  ladite  premiere  partie  (2)  de  boltier  et  la 
pupille  incidente  (E')  de  ladite  seconde  partie 
(4)  de  boltier  sont  configurees  de  telle  sorte 
que  la  majeure  partie  dudit  faisceau  de  rayons, 
traversant  la  pupille  de  sortie  (E)  pour  contri-  45 
buer  a  la  formation  d'une  image,  penetre  ega- 
lement  dans  la  pupille  incidente  (E')  pour  toute 
puissance  donnee. 

8.  Microscope  binoculaire  selon  la  revendication  so 
1  ,  caracterise  par  le  fait  que  la  zone  mobile  de 
ladite  seconde  partie  (4)  de  boltier  est  limitee 
de  telle  sorte  que  la  majeure  partie  dudit  fais- 
ceau  de  rayons,  traversant  la  pupille  de  sortie 
(E)  de  ladite  premiere  partie  (2)  de  boltier  pour  55 
contribuer  a  la  formation  d'une  image,  traverse 
egalement  la  pupille  incidente  (E')  de  ladite 
seconde  partie  (4)  de  boltier. 

9.  Microscope  binoculaire  selon  la  revendication 
1,  caracterise  par  le  fait  que  lesdits  moyens 
optiques  (12)  a  puissance  variable  compren- 
nent  une  paire  de  systemes  a  lentilles  de 
puissance  variable,  lesdits  moyens  optiques  de 
retransmission  (R)  comprennent  une  paire  de 
lentilles  de  retransmission  alignees  avec  les 
uns  respectifs  de  ladite  paire  de  systemes  a 
lentilles  de  puissance  variable,  et  lesdits 
moyens  oculaires  (S)  comprennent  une  paire 
d'oculaires  alignes  avec  les  uns  respectifs  de 
ladite  paire  de  systemes  a  lentilles  de  puissan- 
ce  variable. 
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