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Description 

BACKGROUND  OF  THE  INVENTION 

5  Field  of  the  Invention 

The  present  invention  relates  to  a  stereo  image  forming  apparatus,  and  more  particularly  to  such  stereo 
image  forming  apparatus  for  enabling,  in  observing  a  stereo  image  for  example  with  television  images  obtained 
by  two  television  cameras  mutually  distanced  by  a  predetermined  base  line,  observation  of  satisfactory  stereo 

10  image  easily  and  promptly  over  the  entire  distance  range  from  the  infinite  distance  to  a  very  short  distance, 
by  a  simple  method. 

Related  Background  Art 

15  Conventionally,  observation  of  a  stereo  image  has  been  achieved  by  placing  two  image  taking  systems 
with  a  mutual  distance  of  the  optical  axes  thereof  corresponding  to  the  distance  of  the  eyes  (parallax  or  base 
line  length)  of  the  observer,  and  observing  two  images  obtained  by  said  two  image  taking  system  respectively 
with  left  and  right  eyes. 

Fig.  5  is  a  schematic  view  of  a  conventional  stereo  image  forming  apparatus  for  observing  a  stereo  image 
20  with  television  images. 

Television  cameras  51,  52,  respectively  corresponding  to  the  right  and  left  eyes  of  the  observer,  are  ro- 
tatably  positioned  with  a  mutual  distance  corresponding  to  a  predetermined  base  line  length. 

Television  receivers  53,  54  respectively  corresponding  to  the  television  cameras  51,  52  provide  slightly 
different  images  with  a  parallax.  There  are  also  shown  polarizing  filters  55,  56  with  mutually  perpendicular 

25  polarizing  directions;  a  half  mirror  57;  polarizing  glasses  58  in  which  the  polarizing  direction  of  a  polarizing  filter 
58a  for  the  right  eye  is  parallel  to  that  of  the  polarizing  filter  55  while  the  polarizing  direction  of  a  polarizing 
filter  58b  for  the  left  eye  is  parallel  to  that  of  the  polarizing  filter  56;  an  object  59  to  be  observed;  and  an  ob- 
server  60. 

In  the  illustrated  stereo  image  forming  apparatus,  the  left  eye  observes  the  image  of  the  television  re- 
30  ceiver  54  only,  while  the  right  eye  observes  the  image  of  the  television  receiver  53  only,  by  means  of  the  po- 

larizing  filters,  whereby  the  observer  can  observe  a  stereo  image  of  the  object  59  viewed  by  the  television 
cameras  51,  52. 

When  the  distance  to  the  object  varies,  the  two  television  cameras  51,  52  are  rotated  by  unrepresented 
driving  means  in  such  a  manner  that  the  optical  axes  of  the  image  taking  system  are  directed  to  the  object 

35  59,  as  indicated  by  broken  lines. 
In  the  conventional  stereo  image  forming  apparatus  as  shown  in  Fig.  5,  the  television  cameras  rotated  by 

driving  means  in  such  a  manner  that  the  optical  axes  of  the  image  taking  systems  are  directed  to  the  object 
when  the  distance  thereof  varies. 

However  the  generally  large  weight  of  the  television  cameras  requires  a  large  driving  force  for  rotating  the 
40  television  cameras  corresponding  to  the  change  in  the  distance  of  the  object.  Also  there  is  required  a  complex 

driving  mechanism,  and  it  has  been  difficult  to  promptly  and  precisely  rotate  the  television  cameras. 

SUMMARY  OF  THE  INVENTION 

45  The  object  of  the  present  invention  is  to  provide  an  apparatus  for  forming  stereoscopic  images  of  an  object, 
said  apparatus  comprising:  first  and  second  image  taking  optical  systems  arranged  to  have  spaced  apart  opt- 
ical  axes,  each  of  said  systems  having  a  focusing  means  for  performing  focus  adjustment  of  an  image  of  said 
object  onto  a  respective  image  plane,  and  driving  means  for  driving  said  focusing  means  in  such  a  way  that 
an  image  of  said  object  is  focused  simultaneously  in  both  image  taking  systems  onto  said  image  planes;  said 

50  apparatus  being  characterized  by:  first  and  second  light  deflection  members,  each  of  which  is  located  on  a 
respective  one  of  said  optical  axes  of  said  first  and  second  systems,  on  the  side  opposite  to  said  image  planes 
with  respect  to  said  focusing  means,  said  drive  means  being  further  arranged  to  adjust  in  concert  said  focusing 
means  and  said  deflection  members  in  such  a  manner  that  light  coming  from  said  object  is  deflected  by  each 
of  said  deflection  members  into  a  direction  along  or  parallel  to  said  respective  optical  axes  and  is  focused  onto 

55  said  image  planes  to  form  simultaneously  in  both  of  said  image  taking  systems  a  focused  image  of  said  object. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  view  of  an  embodiment  of  the  present  invention  applied  to  television  cameras; 
5  Fig.2  is  a  schematic  view  of  deflection  members  employed  in  Fig.  1; 

Fig.  3  is  a  schematic  view  of  a  part  of  the  apparatus  shown  in  Fig.  1  ; 
Fig.  4  is  a  schematic  view  of  a  lens  barrel  for  rotating  a  focusing  unit  of  the  image  taking  system  shown 
in  Fig.  1; 
Fig.  5  is  a  schematic  view  of  a  conventional  stereo  image  forming  apparatus; 

10  Fig.  6  is  a  schematic  view  of  an  embodiment  of  the  lens  barrel  of  the  image  taking  system  of  the  present 
invention; 
Fig.  7  is  a  schematic  view  of  a  part  of  the  lens  barrel  shown  in  Fig.  6;  and 
Fig.  8  is  a  schematic  view  showing  the  mode  of  driving  of  the  deflection  members  shown  in  Fig.  6. 

15  DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

The  stereo  image  forming  apparatus  of  the  present  invention,  for  observing  a  stereo  image  with  two  im- 
ages  obtained  from  two  image  taking  systems,  is  provided  with  the  two  image  taking  system  arranged  by  a 
predetermined  base  length  therebetween  and  deflection  members,  having  two  wedge-shaped  prisms  rotat- 

20  able  in  mutually  opposite  directions,  on  the  optical  axis  and  in  front  of  each  of  said  two  image  taking  system, 
linking  the  rotating  operation  of  said  wedge-shaped  prisms  of  the  deflection  members  with  the  focusing  op- 
eration  of  a  focusing  lens  unit  of  said  image  taking  system,  wherein  the  object  distance  at  which  the  image 
taking  system  is  focused  by  rotative  movement  of  the  focusing  lens  unit  thereof  coincides  substantially  with 
the  crossing  point  of  the  optical  path  of  the  rays  of  light  deflected  from  the  optical  axes  of  two  image  taking 

25  systems  by  the  rotation  of  two  wedge-shaped  prisms  constituting  the  deflection  members. 
Fig.  1  is  a  schematic  view  of  the  principal  part  of  an  embodiment  of  the  present  invention  applied  to  tele- 

vision  cameras  for  observing  a  stereo  television  image. 
A  deflection  member  11  (12)  is  positioned  in  front  of  an  image  taking  system  1  (2)  to  be  explained  later, 

and  is  composed  of  two  wedge-shaped  prisms  11a,  11b  (12a,  12b)  of  a  same  vertical  angle,  combined  so  as 
30  to  be  rotatable  in  mutually  opposite  directions.  In  the  present  embodiment,  two  prisms  11a,  11b  (12a,  12b)  are 

so  positioned  as  to  constitute  two  parallel  planes  in  a  reference  state  (directed  to  an  object  at  the  infinite  dis- 
tance). 

Image  taking  system  1  ,  2  are  composed  of  zoom  lenses  or  lenses  of  a  fixed  focal  length,  and  are  so  ar- 
ranged  that  the  optical  axes  1  b,  2b  thereof  are  mutually  parallel  and  separated  by  a  predetermined  base  line 

35  length.  A  focusing  lens  unit  1a  (2a)  of  the  image  taking  system  1  (2)  is  rotated  and  moved  along  the  optical 
axis  1b  (2b)  by  drive  means  13  (14),  in  linkage  with  the  rotation  of  the  deflection  member  11  (12).  A  display 
unit  3  (4)  displays  the  image  of  the  object  9,  obtained  through  the  image  taking  system  1  (2).  Polarizing  filters 
5,  6  are  mounted  respectively  on  the  display  units  3,  4  in  such  a  manner  that  the  polarizing  directions  thereof 
are  mutually  perpendicular.  A  half  mirror  7  guides  the  image  on  the  display  unit  3  and  that  on  the  display  unit 

40  4  toward  the  observer  10.  Polarizing  glasses  8  is  provided  with  polarizing  filters  8a,  8b,  respectively  for  the 
right  and  left  eyes  of  the  observer  10,  so  positioned  that  the  polarizing  directions  thereof  are  mutually  per- 
pendicular. 

The  polarizing  directions  of  said  two  polarizing  filters  8a,  8b  substantially  coincide,  respectively,  with  those 
of  the  polarizing  filters  5,  6. 

45  Stated  otherwise,  the  polarizing  direction  of  the  polarizing  filter  5  substantially  coincides  with  that  of  the 
polarizing  filter  8a,  and  the  polarizing  direction  of  the  polarizing  filter  6  substantially  coincides  with  that  of  the 
polarizing  filter  8b. 

Thus  the  right  eye  of  the  observer  1  0  observes  only  the  image  of  the  display  unit  3  obtained  by  the  image 
taking  system  1,  while  the  left  eye  observes  only  the  image  of  the  display  unit  4  obtained  by  the  image  taking 

so  system  2,  whereby  the  observer  can  observe  the  stereo  image. 
In  response  to  a  focusing  operation  of  the  observer  10,  a  focusing  operation  unit  15  electrically  drives  two 

drive  means  13  and  14  to  simultaneously  rotate  the  focusing  lens  units  1a  and  2a  thereby  axially  moving  the 
same,  and  to  rotate  the  prisms  11a,  11b  (12a,  12b)  of  the  deflection  member  11  (12)  in  mutually  opposite  di- 
rections. 

55  in  the  present  embodiment,  two  prisms  11a,  11b  (12a,  12b)  of  the  deflection  member  11  (12)  are  so  posi- 
tioned  as  to  integrally  constitute  parallel  planes  when  the  observed  object  9  is  at  the  infinite  distance.  Also 
the  focusing  lens  unit  1a  (2a)  of  the  image  taking  system  1  (2)  is  naturally  focused  to  the  infinite  distance  in 
such  state. 

Thus  the  light  from  the  object  at  the  infinite  distance  is  focused,  through  the  deflection  member  11  (12), 
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onto  an  image  taking  plane  1c  (2c)  of  the  image  taking  system  1  (2). 
On  the  other  hand,  when  the  observed  object  9  is  at  a  finite  distance,  the  observer  electrically  or  manually 

drives  the  drive  means  13  (14)  by  the  focusing  lens  operation  unit  15,  thereby  axially  moving  the  focusing  unit 
5  1a  (2a)  of  the  image  taking  system  1  (2)  so  as  to  be  focused  to  the  observed  object.  At  the  same  time,  in  linkage 

with  the  rotation  of  the  focusing  lens  unit  1a  (2a),  the  prisms  11a,  11b  of  the  deflection  member  11  (12)  are 
rotated  in  mutually  opposite  directions,  thereby  giving  a  certain  vertical  angle  integrally  to  said  prisms  and  de- 
flecting  the  light. 

Thus  two  rays  on  the  optical  axes  1b,  2b  of  the  image  taking  system  1,  2  are  deflected  and  mutually  cross 
10  substantially  on  the  plane  of  the  observed  object  9,  by  the  synthesis  (vector  synthesis)  of  prism  actions  of 

two  prisms  11a,  11b  (12a,  12b). 
Consequently  the  light  from  the  object  at  finite  distance  is  focused,  through  the  deflection  member  11  (12), 

onto  the  image  taking  plane  1c  (2c)  of  the  image  taking  system  1  (2). 
As  explained  above,  the  image  taking  system  is  not  rotated  toward  the  object  as  in  the  conventional  system 

15  but  is  fixed.  Instead,  when  the  focusing  unit  is  axially  moved,  two  prisms  constituting  the  deflection  member 
in  front  of  the  image  taking  system  are  rotated  in  mutually  opposite  directions  in  linkage.  It  is  therefore  made 
possible,  without  complication  in  the  mechanism,  to  easily  and  promptly  obtain  a  focused  image  of  the  object 
on  each  display  unit,  even  when  the  distance  to  the  object  varies  from  time  to  time.  The  lights  from  the  display 
unit  3,  4  are  respectively  guided  to  the  right  and  left  eyes  of  the  observer,  there  enabling  to  observe  the  stereo 

20  television  image. 
In  the  present  embodiment,  the  components  are  preferably  so  designed  that  the  linear  relationship  exists 

in  the  linkage  between  the  rotating  operation  of  the  focusing  unit  of  the  image  taking  system  and  the  rotating 
operation  of  the  prisms  of  the  deflection  member,  for  the  purpose  of  simplifying  the  mechanism,  but  such  linear 
relationship  is  not  indispensable. 

25  In  case  of  a  non-linear  relation  in  the  linkage,  there  may  be  provided  a  rotation  link  member  (corresponding 
to  an  intermediate  ring)  for  linking  the  rotation  of  the  focusing  unit  and  of  the  deflection  member. 

In  the  following  there  will  be  given  specific  numbers  of  the  deflection  member  11  of  the  present  embodi- 
ment. 

Fig.  2  is  a  schematic  cross-sectional  view  of  the  deflection  member  11  of  the  present  invention.  In  the 
30  present  embodiment,  two  prisms  11a,  11b  of  the  deflection  member  11  are  optically  identical,  and  each  prism 

is  composed  of  mutually  adhered  two  small  prisms  11a1,  11a2  (1  1  b1  ,  1  1  b2)  of  different  materials  for  reducing 
the  color  aberration  in  the  prism  action. 

The  vertical  angles  of  said  small  prisms  11a1,  11a2  (1  1  b1  ,  1  1  b2)  are  shown  in  Fig.  2. 
Also  the  material,  refractive  index  nd  and  Abbe's  number  vd  of  the  small  prisms  11a1,  11a2  in  the  present 

35  embodiment  are  summarized  in  Table  1  . 

T a b l e   1 

40 

M a t e r i a l   nd  v d  

P r i s m   l l a l   ( l l b l )   SF1  1 . 7 1 7 3 6   2 9 . 5  
45 

P r i s m   l l a 2   ( l l b 2 )   SK14  1 . 6 0 3 1 1   6 0 . 7  

nd  v  d  

1 . 7 1 7 3 6   2 9 . 5  

1 . 6 0 3 1 1   6 0 . 7  

The  vertical  angle  9  of  the  prism  is  1°56',  which  corresponds,  in  case  of  a  prism  of  a  single  material,  for 
50  example  SK14  (nd  =  1.60311),  to  1°42'. 

Table  2  summarizes,  fordifferent  rotation  angles  a  in  opposite  directions  of  the  prisms  11a,  11b  composed 
of  a  material  SK14,  the  prism  vertical  angle  911a  (911b)  of  the  prism  11a  (11b)  corresponding  to  the  horizontal 
deflection  angle,  the  prism  vertical  angle  p  of  the  deflection  member  11  obtained  by  synthesis  (vector  syn- 
thesis)  of  two  prisms  11a,  11b,  and  the  image  taking  distance  S  from  the  deflection  member  to  the  observed 

55  object,  namely  the  distance  to  the  crossing  point  of  the  lights  of  the  image  taking  systems  1  ,  2  for  a  base  line 
length  L  =  72  mm. 

Fig.  4  is  a  schematic  view  of  a  focusing  cam  groove  1e  provided  on  a  lens  barrel  1d  supporting  the  above- 
mentioned  focusing  unit  1a,  for  axially  moving  said  focusing  unit,  in  the  image  taking  system  of  the  present 
embodiment. 

4 
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In  the  present  embodiment,  the  focal  length  of  the  focusing  unit  and  the  shape  of  the  focusing  cam  groove 
1e  on  the  lens  barrel  are  so  determined  that,  in  the  focusing  operation  by  rotation  of  the  lens  barrel  1d,  the 
object  distance  to  which  the  focusing  unit  is  focused  coincides  substantially  with  the  observed  object  distance 

5  determined  by  the  deflection  members  11,12  rotated  in  linkage  with  the  focusing  unit. 
More  specifically  the  lens  barrel  1  d  is  made  rotatable  by  90°  from  the  reference  position  (0°  for  the  object 

at  infinite  distance)  like  the  deflection  members  11,  12,  and  this  rotation  causes  the  movement  of  the  focusing 
unit  by  7.09  mm  in  the  axial  direction  as  will  be  explained  later.  Also  the  focusing  unit  is  so  controlled  that, 
when  rotated  by  an  angle  a  same  as  that  of  the  deflection  member  11  shown  in  Table  2,  the  system  is  focused 

10  to  the  object  distance  defined  by  the  deflection  members. 
As  an  example,  the  parameters  such  as  the  focal  length  of  the  focusing  unit  and  the  focusing  cam  groove 

are  so  designed  that  the  system  is  focused  to  the  infinite  distance  for  a  rotation  angle  of  the  lens  barrel  of  0° 
(amount  of  advancement  of  the  focusing  unit  =  0),  a  distance  of  2000.7  mm  for  a  rotation  angle  of  60°  (amount 
of  advancement  of  the  focusing  unit  =  6.07),  or  a  shortest  distance  of  1000  mm  for  rotation  angle  of  90°  (amount 

15  of  advancement  of  the  focusing  unit  =  7.09). 
Table  2  also  shows  the  rotation  angle  a  of  the  lens  barrel  1d,  and  the  amount  Ax  of  advancement  of  the 

focusing  unit. 
In  the  present  embodiment,  the  two  prisms  of  the  deflection  member  need  not  necessarily  be  rotated  by 

90°,  but  may  be  stopped  on  the  way  (for  example  at  about  80°).  In  such  case  the  rotation  of  the  focusing  unit 
20  of  the  image  taking  system  may  likewise  be  stopped  on  the  way. 

Fig  .  6  is  a  schematic  view  of  an  embodiment,  showing  the  mechanism  for  exploiting  the  present  invention. 
Though  there  are  provided  two  image  taking  systems  60,  61  in  parallal,  only  one  of  said  systems  is  shown  in 
detail,  since  they  have  identical  internal  structure.  Fig.  7  is  a  schematic  front  view  of  said  image  taking  system 
60  or  61. 

25  In  Fig.  6,  there  are  shown  a  focusing  lens  62,  a  variator  lens  63,  a  compensator  lens  64,  and  a  relay  lens 
65. 

There  are  further  shown  a  focusing  gear  66  rotated  by  an  unrepresented  driving  mechanism;  a  fixed  lens 
barrel  67;  and  a  driving  cam  tube  68  provided  therearound  with  gears  69,  69'  meshing  with  the  focusing  gears 
66  for  synchronously  driving  the  image  taking  system  60,  61.  Said  driving  cam  tube  68  is  slidable  in  the  axial 

30  direction  x,  with  respect  to  the  fixed  lens  barrel  67. 
A  cam  groove  68a  is  provided  on  the  cam  tube  68,  with  a  shape  as  shown  in  Fig.  4.  A  cam  pin  70  fixed 

on  the  fixed  lens  barrel  67  engages  with  the  cam  groove.  Another  pin  71  is  provided  for  preventing  the  rotation 
of  the  lens  barrel  in  excess  of  90°.  A  lens  supporting  tube  72  supports  the  focusing  lens  62  and  a  wedge- 
shaped  prism  11b,  and  is  coupled  with  said  driving  cam  tube  68  for  integral  rotational  and  axial  movements. 

35  However  the  lens  supporting  tube  72  and  the  driving  cam  tube  68  are  helicoid  coupled  for  initial  position  setting 
of  the  lens.  Aprism  supporting  tube  73  supports  the  other  wedge-shaped  prism  11a  and  is  rotatably  fitted  on 
the  lens  supporting  tube  72. 

A  slidable  bearing  74,  with  axially  movable  shaft  74a,  is  mounted  on  a  protruding  portion  67a  of  the  fixed 
lens  barrel  67.  A  pulley  mounting  member  75,  fixed  on  the  shaft  74a,  rotatably  supports  pulleys  76,  77.  Awire 

40  78  runs  on  said  pulleys  76,  77  and  runs  around  the  lens  supporting  tube  72  and  the  prism  supporting  tube 
73  in  criss-cross  manner  as  shown  in  Fig.  8.  Since  said  wire  78  is  fixed  to  the  prism  supporting  tube  73  and 
the  lens  supporting  tube  72  respectively  by  fixing  members  79,  88,  the  rotation  of  the  lens  supporting  tube 
72  causes  an  inverse  rotation  of  the  prism  supporting  tube  73  in  1  :  1  relationship. 

The  driving  mechanism  for  the  variator  lens  63  and  the  compensator  lens  64  is  already  known  and  will 
45  therefore  be  omitted  from  explanation. 

In  the  above-explained  structure,  the  rotation  of  the  focusing  gear  66  causes  the  rotation  of  the  gear  69 
(69')  meshing  therewith,  thereby  rotating  the  driving  cam  tube  68.  As  the  cam  pin  engages  with  the  cam  groove 
68a  of  the  driving  cam  tube  68,  the  driving  cam  tube  68  moves  in  the  axial  direction  x  according  to  the  cam 
lift.  Thus  the  lens  supporting  tube  72  fixed  to  the  driving  cam  tube  68  performs  rotation  as  well  as  axial  move- 

so  ment.  The  rotation  of  the  lens  supporting  tube  72  induces  the  rotation  of  the  prism  supporting  tube  73  as  ex- 
plained  before,  thus  inducing  differential  rotation  of  the  wedge-shaped  prisms  11a,  11b. 

Thus  there  are  simultaneously  effected  the  focusing  lens  62  and  the  deflection  of  the  optical  axes,  also 
in  synchronization  with  those  operations  of  the  other  image  taking  system  60. 
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T a b l e   2 

Prism  ro t a -   Prism  v e r t i -   Syn thes ized   Image  tak-  Advancing 
tion  angle  cal  angle  prism  ver t i -   ing  d i s t a n c e   amount  o f  

a  (  *  )  ©11a  (611b)  cal  angle  S  (mm)  focusing  u n i t  
C)  B  ( ' )   Ax  (mm) 

0  o  o  .  
00  o 

7.5  0.14  0.29  7188.3  0 . 8 7  

15  0.27  0.53  3865.3  1 . 7 3  

22.5  0.39  0.79  2614.1  2 .59  

30  0.52  1.03  2000.7  3 . 4 1  

37.5  0.63  1.26  1643.1  4 . 1 8  

45  0.73  1.46  1414.5  4 . 9 0  

52.5  0.82  1.64  1260.7  5 . 5 3  

60  0.89  1.79  1154.8  6 .07  

67.5  0.95  1.90  1082.5  6 .51  

75  1.00  1.99  1035.3  6 . 8 3  

82.5  1.02  2.04  1008.6  7 . 0 2  

90  1.03  2.06  1000  7 .09  

As  explained  in  the  foregoing,  the  embodiment  of  the  present  invention,  in  which  deflection  members  each 
composed  of  two  prisms  of  a  predetermined  shape  are  positioned  respectively  in  front  of  two  image  taking 
systems  arranged  with  mutually  parallel  optical  axes  and  said  two  prisms  of  the  deflection  member  are  rotated 
in  linkage  with  the  focusing  unit  of  the  image  taking  system,  can  provide  a  stereo  image  forming  apparatus 
which  allows  easy  and  prompt  focusing  to  the  object  of  varying  distance  without  rotation  of  the  image  taking 
systems,  thereby  enabling  to  observe  a  satisfactory  stereo  image. 

Claims 

1.  An  apparatus  for  forming  stereoscopic  images  of  an  object  (9),  said  apparatus  comprising: 
first  and  second  image  taking  optical  systems  (1,2)  arranged  to  have  spaced  apart  optical  axes 

(1b,  2b),  each  of  said  systems  (1,2)  having  a  focusing  means  (1a,  2a)  for  performing  focus  adjustment  of 
an  image  of  said  object  (9)  onto  a  respective  image  plane  (1c,  2c),  and 

drive  means  (13,14)  for  driving  said  focusing  means  (1a,  2a)  in  such  a  way  that  an  image  of  said 
object  (9)  is  focused  simultaneously  in  both  image  taking  optical  systems  (1,2)  onto  said  image  planes 
(1c,2c); 

said  apparatus  being  characterized  by: 
first  and  second  light  deflection  members  (11,12),  each  of  which  is  located  on  a  respective  one  of 

said  optical  axes  (1  b,  2b)  of  said  first  and  second  systems  (1  ,2),  on  the  side  opposite  to  said  image  planes 
(1c,2c)  with  respect  to  said  focusing  means  (1a,  2a), 
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said  drive  means  (13,14)  being  further  arranged  to  adjust  in  concert  said  focusing  means  (1a,  2a) 
and  said  deflection  members  (11,12)  in  such  a  mannerthat  light  coming  from  said  object  (9)  is  deflected 
by  each  of  said  deflection  members  (11,12)  into  a  direction  along  or  parallel  to  said  respective  optical 
axes  (1b,2b)  and  is  focused  onto  said  image  planes  (1c,2c)  to  form  simultaneously  in  both  of  said  image 
taking  optical  systems  (1,2)  a  focused  image  of  said  object  (9). 

2.  An  apparatus  according  to  Claim  1,  wherein  each  of  said  light  deflecting  members  (11,12)  comprises  two 
wedge-shaped  prisms  (11a,  11b,  12a,  12b)  whose  wedges  are  arranged  substantially  perpendicular  to 
said  optical  axes  (1b,  2b)  and  which  are  arranged  to  be  rotated  by  said  drive  means  (12,  13)  in  mutually 
opposite  directions  about  said  respective  optical  axis  to  adjust  the  deflection  condition  thereof. 

3.  An  apparatus  according  to  Claim  2,  wherein  each  of  said  wedge-shaped  prisms  (11a,  11b,  12a,  12b)  is 
composed  of  prisms  having  different  Abbe'  numbers  and  adhering  to  each  other,  in  order  to  reduce  colour 
aberration  thereof. 

4.  An  apparatus  according  to  Claim  1  ,  wherein  each  of  said  image  taking  optical  systems  is  a  television  cam- 
era,  and  further  including  means  (3,  4,  5,  6,  7)  for  presenting  the  images  from  said  two  cameras  to  a  view- 
er. 

Patentanspruche 

1.  Apparat  zur  Erzeugung  von  Stereobildern  eines  Objekts  (9),  mit: 
einem  ersten  und  einem  zweiten  optischen  Bildaufnahmegerat  (1,  2),  die  derart  angeordnet  sind, 

dali  sie  beabstandete  optische  Achsen  (1  b,  2b)  haben,  wobei  jedes  der  Gerate  (1  ,  2)  eine  Fokussierein- 
richtung  (1a,  2a)  zum  Ausfuhren  der  Fokussierung  eines  Bildes  des  Objekts  (9)  auf  eine  jeweilige  Bild- 
ebene  (1c,  2c)  hat,  und 

Antriebseinrichtungen  (13,  14)  zum  Antreiben  der  Fokussiereinrichtung  (la,  2a)  derart,  dali  ein  Bild 
des  Objekts  (9)  bei  beiden  Bildaufnahmegeraten  (1  ,  2)  gleichzeitig  auf  die  Bildebenen  (1c,  2c)  fokussiert 
wird, 

wobei  der  Apparat  gekennzeichnet  ist  durch: 
ein  erstes  und  zweites  Lichtablenkelement  (11,  12),  von  denen  jedes  bezuglich  der  Fokussierein- 

richtung  (1a,  2a)  an  der  den  Bildebenen  (1c,  2c)  entgegengesetzten  Seite  auf  jewei  Is  einer  der  optischen 
Achsen  (1b,  2b)  des  ersten  und  zweiten  Gerates  (1,  2)  angeordnet  ist, 

wobei  die  Antriebseinrichtungen  (13,  14)  ferner  derart  angeordnet  sind,  dali  die  Fokussiereinrich- 
tungen  (1a,  2a)  und  die  Ablenkelemente  (11,  12)  zusammen  auf  eine  solche  Weise  eingestellt  werden, 
dali  von  dem  Objekt  (9)  kommendes  Licht  durch  jedes  der  Ablenkelemente  (11,  12)  in  eine  Richtung  ent- 
lang  oder  parallel  zu  den  jeweiligen  optischen  Achsen  (1b,  2b)  abgelenktwird  und  auf  die  Bildebenen  (1c, 
2c)  fokussiert  wird,  urn  gleichzeitig  in  beiden  der  optischen  Bildaufnahmegerate  (1,  2)  ein  fokussiertes 
Bild  des  Objektes  (9)  auszubilden. 

2.  Apparat  gemali  Anspruch  1,  wobei  jedes  der  Lichtablenkelemente  (11,  12)zwei  keilformige  Prismen  (11a, 
11b,  12a,  12b)  aufweist,  deren  Keile  im  wesentlichen  senkrecht  zu  den  optischen  Achsen  (1b,  2b)  ange- 
ordnet  sind,  und  die  derart  angeordnet  sind,  dali  sie  durch  die  Antriebseinrichtungen  (12,  13)  in  zueinan- 
der  entgegengesetzten  Richtungen  urn  die  jeweilige  optische  Achse  gedreht  werden,  urn  ihren  Ablenk- 
zustand  einzustellen. 

3.  Apparat  gemali  Anspruch  1,  wobei  jedes  der  keilformigen  Prismen  (11a,  11b,  12a,  12b)  aus  Prismen  zu- 
sammengesetzt  ist,  die  verschiedene  Abbesche  Zahlen  haben  und  aneinander  haften,  urn  ihren  Farbfeh- 
ler  zu  reduzieren. 

4.  Apparat  gemali  Anspruch  1,  wobei  jedes  der  Bildaufnahmegerate  eine  Fernsehkamera  ist,  und  der  ferner 
Einrichtungen  (3,  4,  5,  6,  7)  zum  Darstellen  der  Bildervon  den  zwei  Kameras  zu  einem  Betrachter  auf- 
weist. 

Revendications 

1.  Appareil  pour  former  des  images  stereoscopiques  d'un  objet  (9),  ledit  appareil  comprenant: 
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des  premier  et  second  systemes  optiques  de  prise  de  vues  (1,  2)  agences  de  facon  a  avoir  des 
axes  optiques  mutuellement  espaces  (1b,  2b),  chacun  desdits  systemes  (1,  2)  ayant  un  moyen  de  foca- 
lisation  (la,  2a)  pour  effectuer  une  focalisation  d'une  image  dudit  objet  (9)  sur  un  plan  image  respectif 
(1c,  2c),  et 

des  moyens  d'entraTnement  (13,  14)  pourentraTner  ledit  moyen  de  focalisation  (1a,  2a)  de  telle  fa- 
con  qu'une  image  dudit  objet  (9)  soit  focal  isee  simultanement  dans  les  deux  systemes  optiques  (1,  2)  sur 
lesdits  plans  images  (1c,  2c); 

ledit  appareil  etant  caracterise  par: 
des  premier  et  second  elements  de  deflexion  de  lumiere  (11  ,  12),  chacun  d'entre  eux  etant  situe 

sur  I'un  respectif  desdits  axes  optiques  (1  b,  2b)  desdits  premier  et  second  systemes  (1  ,  2),  du  cote  oppose 
auxdits  plans  images  (1c,  2c)  par  rapport  auxdits  moyens  de  focalisation  (1a,  2a), 

lesdits  moyens  d'entraTnement  (13,  14)  etant  en  outre  adaptes  a  ajuster  simultanement  lesdits 
moyens  de  focalisation  (1a,  2a)  et  lesdits  elements  de  deflexion  (11,  12)  de  telle  maniere  que  la  lumiere 
provenant  dudit  objet  (9)  soitdeviee  par  chacun  desdits  elements  de  deflexion  (11,12)  dans  une  direction 
colineaire  ou  parallele  auxdits  axes  optiques  respectifs  (1  b,  2b)  et  soit  focal  isee  sur  lesdits  plans  images 
(1c,  2c)  pour  former  simultanement  dans  lesdits  deux  systemes  optiques  de  prise  de  vues  (1,2)  une  ima- 
ge  focalisee  dudit  objet  (9). 

Appareil  selon  la  revendication  1,  dans  lequel  chacun  desdits  elements  de  deflexion  de  lumiere  (11,  12) 
comprend  deux  prismes  cuneiformes  (11a,  11b,  12a,  12b)  dont  les  coins  sont  agences  pratiquement  per- 
pendiculairement  auxdits  axes  optiques  (1b,  2b)  et  qui  sont  adaptes  a  etre  mis  en  rotation  par  lesdits 
moyens  d'entraTnement  (12,  1  3)  dans  des  directions  mutuellement  opposees  autour  dudit  axe  optique  res- 
pectif  pour  ajuster  leur  degre  de  deflexion. 

Appareil  selon  la  revendication  2,  dans  lequel  chacun  desdits  prismes  cuneiformes  (11a,  11b,  12a,  12b) 
se  compose  de  prismes  ayant  des  coefficients  d'Abbe  differents  et  adherant  I'un  a  I'autre,  pour  reduire 
leur  aberration  chromatique. 

Appareil  selon  la  revendication  1,  dans  lequel  chacun  desdits  systemes  optiques  de  prise  de  vues  est 
une  camera  de  television  et  comportant  en  outre  des  moyens  (3,  4,  5,  6,  7)  pour  presenter  les  images 
provenant  des  deux  cameras  a  un  observateur. 
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