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ing an image such as a place where a picture is taken Is changed. Thus, the
operability of the cameras  is The present invention relates generally to
inter-  poor at the time of sensing an image, so that it takes locked
zooming apparatuses suitable for use in a ster-  a lot of time to take a
picture. so camera comprising a pair of video cameras.  5
Additionally, in the conventional interlocked An interlocked zooming
apparatus of interest to  zooming apparatus, the range of adjustment of two
the present invention is disclosed in, for example,  zoom lenses Is
limited. More specifically, thefirst and Japanese  Patent Laying-Open
Gazette  No.        second zoom lenses are not necessarily manufac-
62687/1982. Fig. 1 is a typical diagram showing an  tured to be all the
same. Even though the first and image pick up apparatus comprising a
conventional  10  second zoom lenses are manufactured to be all the
interlocked zooming apparatus which appeared in the  same, they are not
necessarily incorporated in the gazette.
main bodies of the video cameras in all the sarne man- Referring to Fig. 1,
the image pick up apparatus  ner. Various parts used when the zoom lenses
are re- having the conventional interlocked zooming appara-  spectively
incorporated in the video cameras are not tus comprises first and second
video cameras 101   15  all the same. Since an ordinary DC motor is used as
and 102 for sensing an image of an object 116 to be  a motorformoving the
zoom lenses byelectric power, photographed, a synchronizing signal
generator 117  it is difficult to uniformly perform the control. In addi-
for generating a signal for operating the first and sec-  tion, it is
difficult to make constant the environmental ond video cameras 101 and 102
In a synchronized   condition at the time of sensing an image and setting
manner, and a signal switching device 118 for switch-  20  for setting a
pair of cameras. Thus, it is difficult for a Ing output signals from the
first and second video  user to manually adjust the sizes of images formed
by cameras 101 and 102. The first and second video   a pair of video
cameras under such conditions. More cameras 101 and 102 respectively
comprise first and  specifically, it is actually difficult to
simultaneously second zoom lenses 103 and 104 for zooming. The   adjust the
sizes of the right and left images according first and second zoom lenses
103 and 104 respec-  25  to changes in zoom ratios of the zoom lenses by
man- tively comprise variator means 105 and 106 for vary-  ually operating
the focusing means and the variator ing the magnification of the object by
respectively  means in a two-barrel type stereoscopic camera. changing the
focal lengths of the zoom lenses, and fo-  EP-A-0 146 476 describes an
interlocked zoom- cusing means 108 and 109 for respectively adjusting  ing
apparatus for automatically adjusting the distance the focuses of the zoom
lenses changed by the vari-  30  between respective lens systems and the
conver- ator means 105 and 106. The conventional inter-   gence thereof In
accordance with stored formulae. locked zooming apparatus further comprises
an in-fo-  FR-A- 2 599 579 describes an interlocked zoom- cus operating
member 107 for interlocking the focus-  ing apparatus that utilizes a servo
control to change ing means 108 and 109 with each other and a variator  the
focal length of zoom lenses. operating member 110 for interlocking the
variator  35  US-A-4 418 993 describes a stereoscopic zoom means 105 and
106 with each other. Both the in-focus  lens system providing synchronized
and in-phase operating member 107 and the variator operating   movement of
shutters. member 110 are operated by manually operating por-    The present
invention provides an interlocked tions 41 and 44. Connections between the
focusing  zooming apparatus for operating a pair of video cam- means 108
and 109 and the in-focus operating mem-  40  eras, provided spaced apart
from each other, in a syn- ber 107 and between the variator means 105 and
106  chronized manner for sensing an image of an object, and the variator
operating member 110 are respec-  one video camera of the pair of video
cameras com- tively made by flexible cables 111.               prising
first zoom means and the other video camera Description is now made on an
operation of the  of the pair of video cameras comprising second zoom
conventional interlocked zooming apparatus. When   45  means, each of the
first and second zoom means be- the first and second video cameras 101 and
102 are  ing operable for movement to change respective focal interlocked
with each other for zooming, a user man-  lengths thereof, the interlocked
zooming apparatus ually operates the manually operating portions 41 and
comprising: 44 of the variator operating member 110 and the in-     first
focal length changing means for changing focus operating member 107 while
watching a moni-  50  the focal length of the first zoom means, tor screen
(not shown) for two video cameras. Con-      second focal length changing
means for sequently, the first and second video cameras 101  changing the
focal length of the second zoom means, and 102 are manually adjusted such
that images at       zoom driving means for driving said first focal the
time of zooming match.                        length changing means and
said second focal length The conventional interlocked zooming apparatus
55  changing means in a synchronized manner byelectric is structured as
described above. Thus, the zoom  power, lenses of the right and left video
cameras must be      characterised by: manually adjusted every time the
condition for sens-    magnification adjusting means which mechan- 2    



3                   EP 0 332 403 B1                4 ically define
respective first end positions of the focal  lens focal length changing
means respectively com- length-changing movements of the first and second
prise first and second zoom lens driving means for re- zoom means and
respective second end positions of  spectively moving the first and second
zoom lenses the focal length-changing movements of the first and  between
the telephoto end and thewide-angle end by second zoom means, the first and
second zoom    5   electric power, the first and second zoom lens driving
means producing in said first end positions respective  means respectively
comprising pulse motors. The uniform Images of a first size and insaid
second end  zoom lenses in the Interlocked zooming apparatus positions
respective uniform images of a second size.  are respectively moved by the
pulse motors. Pulses An advantage of the present invention is that it al-
can be sent to both the pulse motors such that the lows easy adjustment of
the sizes of right and left im-  10  rates of changes in zoom ratios of
right and left zoom ages formed when the zoom ratios of two zoom lens-
lenses match. As a result, the sizes of images formed es are varied in an
Interlocked zooming apparatus of  by both the cameras can be easily made
uniform ac- a two-barrel type stereoscopic camera.            cording to
the changes in zoom ratios of both the Another advantage of the present
Invention is to  zoom lenses. enable the sizes of the right and left Images
at the   15  The foregoing and other objects, features, as- time of zooming
in an Interlocked zooming apparatus  pects and advantages of the present
Invention will of a two-barrel type stereoscopic camera to be made  become
more apparent from the following detailed uniform.
description of the present invention when taken in Another advantage of the
present invention is to  conjunction with the accompanying drawings. enable
the sizes of two images formed by the right  20  Fig. 1 is typical diagram
showing a conventional and left zoom lenses in an interlocked zooming appa-
image pick up apparatus using two cameras; ratus to be made uniform easily.
Fig. 2 is a perspective view showing a two-barrel A further advantage of
the present invention Is to  type stereo scopic camera according to the
pres- allow the zoom ratio to be easily varied in an inter-  ent invention;
locked zooming apparatus.                     25      Fig. 3 is a typical
diagram showing the details of In an Interlocked zooming apparatus
according to  a zoom lens; an embodiment of the present invention, the
first and  Figs. 4Ato 4C are typical diagram showing a first second zoom
lens focal length changing means re-      mechanism for adjusting the sizes
of images spectively provided in the right and left cameras are  formed by
right and left cameras in each of a tel- driven by electric power in a
synchronized manner.  30  ephoto end and a wide-angle end according to
Thus, when the focal length of one ofthe zoom lenses  the present
invention; is changed, the focal length of the other zoom lens is  Fig. 5
is a perspective view showing a second simultaneously changed by electric
power. As a re-    mechanism for adjusting the sizes of images suit, in the
interlocked zooming apparatus in the two-  formed by two cameras in a
telephoto end, ac- barrel type stereoscopic camera, the sizes of right  35
cording to the present Invention; and left images can be easily adjusted
when the       Figs. 6A and 6B to 12A and 12B are typical dia- zoom ratios
of the two zoom lenses are varied.        grams showing a mechanism for
adjusting the si- In accordance with a preferred embodiment of      zes of
specific images using an end image ad- the present Invention, the
Interlocked zooming appa-  justing apparatus according to the present
inven- ratus further comprises magnification adjusting   40  tion; means
for adjusting to a firstsize the size of an image  Fig. 13 is a block
diagram showing a controlling in the telephoto end of each of the first and
second  method of an Interlocked zooming apparatus ac- zoom lenses and
adjusting to a second size the size   cording to the present Invention; of
an image in the wide-angle end of each of the first  Figs. 14 to 16 are
diagrams showing curves re- and second zoom lenses. Since the Interlocked
45    spectively representing the change in zoom ratio zooming apparatus
comprises the above described       of right and left cameras according to
the present magnification adjusting means, adjustment is made
Invention; such that the sizes of the images formed by cameras   Fig. 17 is
a diagram showing a specific example in each of the telephoto end and the
wide-angle end   of direction of a telephoto end orawide-angle end become
uniform respectively. Zooming by each ofthe   50  of a zoom ring according
to the present invention; cameras is carried out between the telephoto end
and  Fig. 18 is a diagram showing the details of the the wide-angle end
where the sizes of the images are  block diagram of Fig. 13; made uniform.
As a result, in the Interlocked zooming  Fig. 19 is a flow chart showing
another content apparatus in the two-barrel type stereoscopic cam-
controlled by an interlocked zooming apparatus era, the sizes of the right
and left Images at the time   55  according to the present invention; of
zooming are always the same.                       Fig. 20 is a block
diagram showing a controlling In accordance with a still preferred
embodiment   method ofthe Interlocked zooming apparatus ac- of the present
Invention, the first and  second zoom  cording to the present invention; 3



5                  EP 0 332 403 B1               6 Fig. 21Aand 21 B are
typical diagramsforexplain-  ting the driving force of the zoom motor 55 to
the driv- ing the second embodiment for adjusting the si-  ing gear 53. zes
of Images formed by right and left cameras   Description Is now made on
operations of the according to the present invention;          zoom lenses
5a and 5b. When the zoom ratio of an Fig. 22 Is a block diagram showing an
electrical   5   object is varied using each of the zoom lenses 5a and
structure of a second automatic image magnifi-  5b, a predetermined signal
is inputted to the zoom cation adjusting apparatus according to the pres-
motor 55. The zoom motor 55 is rotated In the forward ent invention; and
direction or the reverse direction in response to this Fig. 23 is a flow
chart showing the content con-  signal, so that the driving gear 53 is
rotated in the for- trolled by the controlling apparatus shown in Fig.  10
ward or reverse direction through the pinion gear 56, 22.
whereby the group of variator lens 52 is moved in a Description Is now made
on a stereo image pick  predetermined direction. Meanwhile, the zoom motor
up. apparatus according to the present invention.  (200m driving means) 55
is a stepping motorora gen- Fig. 2 Is a perspective view showing a stereo
im-  eral DC motor as described below, the amount of the age pick up
apparatus to which an Interlocked zoom-  15  rotation thereof being surely
controlled. In the above Ing apparatus according to the present invention
is  described manner, the size of an image is changed by applied. Referring
now to Fig. 2, the stereo image pick  changing the focal length of the
group of variatorlens- up apparatus according to the present invention com-
es 52 and at the same time, the group of front lenses prises right and left
cameras 10a and 10b for sensing  51 is controlled by predetermined focusing
means an image of the same object, a tripod head 12 for  20  (notshown),
sothatafocused image isformed onthe holding the right and left cameras 10a
and 1 Ob, and  recording portions 11a and 11b in the video cameras a tripod
15 for supporting the tripod head 12. The right  10a and 1 Ob. and left
cameras 10a and 10b respectively comprise  Fig. 4A Is a perspective view
showing each of the zoom lens portions 5a and 5b forforming an image of
zoom lenses 5a and 5b for explaining the interlocked the object, and image
recording portions 11a and 11b  25  zooming apparatus according to the
present inven- for recording the image formed by the zoom lens por-  tion.
In Fig. 4A for explaining each of the zoom lenses tions (200m lens means)
5a and 5b. When a stereo  5a and 5b, only a portion related to the
Interlocked image of the object is formed, a picture of the same  zooming
apparatus is clearly shown. object Is taken by both the cameras 10a and
10b. In  Referring to Fig. 4A, a growing of variator lenses this case,
control is performed by an interlocked  30  52 In each of the zoom lenses
5a and 5b is moved by zooming apparatus as described In detail in the fol-
the length represented by [err] from the wide-angle end lowing such that
the sizes of Images respectively  to the telephoto end. This movement is
achieved by formed by the right and left cameras 10a and 10b are  rotation
of a zoom ring 3 along a cam groove provided the same.
in a cam barrel 2 provided In a lens barrel 54. Azoom When an object is
moved in a lateral direction, the  35  ring stopper 4 is provided in one
end. of the zoom ring tripod head 12 is rotated with the right and left
cam-  3. The movement of the zoom ring stopper 4 is regu- eras 10a and 10b
being fixed to the tripod head 12,  lated by an aperture of a frame 20
formoving a zoom so that both the cameras 10a and 10b are simultane-  ring
(referred to as zoom ring frame hereinafter) pro- ously rotated. Meanwhile,
In the present embodi-  vided in one end of the lens barrel 54. More
specifi- ment, either one of the right and left cameras 10a and  40  cally,
while the group of variator lenses 52 Is moved 10b constituting the stereo
Image pick up apparatus  by the length represented by [err] In Fig. 4A, the
zoom can be moved in the direction of the optical axis by d  ring 3 is
rotated by the length r from A to B in Fig. 4A. as represented in Fig. 2.
The Interlocked zooming apparatus according to Fig. 3 is a diagram for
explaining the details of  the present invention comprises an end image
adjust- each of the zoom lens portions 5a and 5b described  45  ing
apparatus for making uniform the sizes of images in Fig. 2. Referring to
Fig. 3, each of the zoom lens  formed by rightand leftzoom lenses in each
of the tel- portions 5a and 5b comprises a group of variator lens-  ephoto
end and the wide-angle end, and an automatic es 52 for varying the zoom
ratio, agroup of front lens-  image magnification adjusting apparatus for
auto- es 51 forfocusing an 0 image formed by the group of  matically
matching the rates of the changes in size of variator lenses 52, and zoom
means (focal length  50  the images between the telephoto end and the wide-
changing means) 100 for interlocking the group of va-  angle end. riator
lenses 52 with each other and the group 51 of  There are two types of
manners of making uni- front lenses and moving the same, thereby to adjust
form the sizes of Images formed by the zoom lenses the focus while changing
the zoom ratio. The zoom  5a and 5b in each of the telephoto end and the
wide- means 100 comprises a driving gear 53 for rotating  55  angle end and
manners of automatically matching the the group of variator lenses 52 by a
helicoid gear pro-  rates of the changes In size of the images between
vided in a lens barrel 54, a zoom motor 55 for driving  the telephoto end
and the wide-angle end. The man- the driving gear 53, and a pinion gear 56
for transmit-  ners will be described. 4    



7                  EP 0 332 403 B1               8 Description is now made
on an end image adjust-  (2) Second embodiment of end image adjusting ing
apparatus for making uniform the sizes of images  apparatus formed by zoom
lenses in each of the telephoto end and the wide-angle end.
Description is now made on an end image adjust- 5   ing apparatus for
making uniform the sizes of images (1) First embodiment of end image
adjusting     in each of the telephoto end and the wide-angle end apparatus
according to a second embodiment of the present in- vention. Fig. 5 is a
perspective view showing a tripod Referring to Fig. 4Ato 4C, description is
made on  head 12 shown in Fig. 2. Right and left cameras 1Oa a manner of
making uniform the sizes of images  10  and 10b are not mounted on the
tripod head 12 for formed by right and left zoom lenses in each of the tel-
easy understanding. The tripod head 12 comprises a ephoto end and the
wide-angle end, according to the  fixing screw 13a for fixing the right
camera 10a, a fix- present Invention.                              ing
screw 13b for fixing the left camera 10b, and slide Fig. 4B is a plan view
showing a portion taken  grooves 12a and 12b for moving the right and left
along a line IVB-IVB shown in Fig. 4A. Referring to  15  cameras 10a and
10b in the direction of the optical Fig. 4B, an adjusting stopper 6 on the
telephoto side  axis. Together the side grooves 12a, 12b and the fix- and
an adjusting stopper 7 on the wide-angle side for  ing screws 13a 13b
comprise magnification adjusting respectively adjusting the amount of
rotation of a  means. zoom ring 3 are provided in an end of the aperture of
When adjusting the sizes of images formed by the zoom ring frame 20.
Elongate holes 8a and 9a are  20  the right and left cameras 10a and 10b
using the end provided In the adjusting stopper (magnification ad-  image
adjusting apparatus according to the second justing means) 6 on the
telephoto side and the adjust-  embodiment of the present Invention, either
one of ing stopper 7 on the wide-angle side. The positions of  the right
and left cameras 10a and 10b is fixed while the adjusting stopper 6 on the
telephoto side and the  the other camera is moved along either one of the
adjusting stopper on the wide-angle side are finely  25  grooves 12a and
12b. Consequently, the sizes of the adjusted by adjusting the positions of
adjusting  images formed by the zoom lenses 5a and 5b in either screws 8
and 9 in the elongate holes 8a and 9a.  one of the wide-angle end and the
telephoto end can Fig. 4C is a cross-sectional view showing a por-  be made
uniform. After the sizes of the images tion taken along a line IVC-IVC
shown in Fig. 4A. Re-  formed by the right and left cameras 10a and 10b in
ferring to Fig. 4C, a zoom ring stopper 4 is moved by  30  either one of
the wide-angle end and the telephoto rotation between the adjusting stopper
6 on the tele-  end are made uniform, the right and left cameras are photo
side and the adjusting stopper 7 on the wide-  fixed on the tripod head 12
using the fixing screws angle side. More specifically, the zoom ring 3 Is
13a and 13b in order to fix the right and left cameras moved byrotation
between the adjusting stopper 6 on     10a and 10b. the telephoto side and
the adjusting stopper 7 on the  35  Meanwhile, the size of the Image in the
telephoto wide-angle side.                                 and (or the
wide-angle end) on the opposite side of Description is now made on a manner
of adjust-  the wide-angle end (or the telephoto end) where the Ing the
sizes of images photographed by right and left  sizes of the image are
adjusted is adjusted using the cameras using the adjusting stoppers. When
the si-  end Image adjusting apparatus according to the first zes of the
images formed by the right and left cam-  40  embodiment shown in Fig. 4A.
eras in each of the telephoto end and the wide-angle  Referring now to
Figs. 6Aand 6B to 12A and 12B, end are adjusted, the images formed by the
right and  description is made on a manner of adjusting specific left
cameras are displayed on a display screen (not  images in each of the
telephoto end and the wide- shown). The positions of the adjusting stopper
6 on  angle end using the end image adjusting apparatus the telephoto side
and the adjusting stopper 7 on the  45  according to the above described
first and second wide-angle side are adjusted such that the sizes of
embodiments. Figs. 6A and 6B are typical diagrams the images formed by the
right and left cameras in  showing a manner of adjusting the sizes of
images each ofthe telephoto end and the wide-angle end dis-  using the end
image adjusting apparatus according played on the display screen become
equal. After ad-  the first embodiment of the present Invention. Fig. 6A
justing the positions of the adjusting stopper 6 on the  50  corresponds to
the right zoom lens 5a, and Fig. 6B telephoto side and the adjusting
stopper 7 on the  corresponds to the left zoom lens 5b. (in Figs. 6A and
wide-angle side, the adjusting screws 8 and 9 are  6B, Aand B respectively
correspond to the zoom lens- tightened, thereby to fix the positions of the
adjusting  es 5a and 5b.) The adjusting stoppers 6 and 7 shown stopper 6 on
the telephoto side and the adjusting  In Fig. 4Aare respectively provided
in the wide-angle stopper 7 on the wide-angle side.          55  end and
the telephoto end of a zoom ring frame 20 of each of right and left cameras
(the adjusting stoppers 6 and 7 are referred to as an adjusting mechanism
14 hereinafter). 5    



9                  EP 0 332 403 B1               10 Figs. 7A and 7B are
typical diagrams showing an-  DC motor, may be used as the zoom motor.
other adjusting mechanism using the end image ad- justing apparatus
according to the second embodi-  (3) First embodiment of automatic image
ment. In Figs. 7A and 7B, the adjusting stoppers 6and  magnification
adjusting apparatus 7 shown in Fig. 4A are respectively provided in the   5
wide-angle end and the telephoto end of the zoom    Fig. 13 is a block
diagram showing the automatic ring frame 20 of one of cameras, while the
adjusting  image magnification adjusting apparatus according mechanism is
not provided in the zoom ring frame 20  to a first embodiment of the
present invention. Refer- of the other camera.
ring to Fig. 13, the automatic image magnification ad- In Figs. 8A and 8B,
the adjusting mechanism   10  justing apparatus according the first
embodiment of shown in Fig. 4A is provided in the wide-angle end of  the
present invention comprises right and left zoom the zoom ring frame 20 of
one of zoom lenses, while  lenses 5a and 5b for sensing an image of the
same the adjusting mechanism shown in Fig. 4A Is provided  object, right
and left motor drivers 23a and 23b for re- in the telephoto end of the zoom
ring frame 20 of the  spectively outputting driving signals to the right
and other zoom lens.                            15  left zoom lenses 5a and
5b, a control portion 20 for Figs. 10A and 10B are typical diagrams showing
outputting to the motor drivers 23a and 23b control a mechanism for
adjusting the sizes of second spe-  signals for respectively driving the
zoom lenses 5a cific images, which is a combination of the first and  and
5b, a zoom switch 27 for commanding the control second embodiments of the
present Invention. Refer-  portion 20 to start zooming, and a reset switch
16 for ring to Figs. 9A and 9B, the adjusting mechanism   20  resetting the
operation of the control portion 20. The shown In Fig. 4A for making
uniform the sizes of right  zoom lenses 5a and 5b respectively comprise
zoom and left images Is provided in the telephoto end of the  rings 3a and
3b for changing the sizes of images by zoom ring frame 20 of only one of
cameras. The wide-  changing the focal length of a group of variator lenses
angle end thereof is adjusted by the mechanism for  and right and left zoom
motors 55a and 55b for re- moving the camera body shown in Fig. 5 backward
25  spectively rotating the zoom rings 3a and 3b, as de- and forward by X.
Therefore, the sizes of the images  scribed in Fig. 3. Signals for driving
the zoom motors formed by the right and left cameras in each of the  are
respectively outputted to the zoom motors 55a wide-angle end and the
telephoto end are made uni-  and 55b from the motor drivers 23a and 23b.
Mean- form. On the contrary, asshown in Figs. 10A and 10B,  while, In the
first embodiment of the present inven- the telephoto end may be adjusted by
the mechanism   30  tion, each of the zoom motors 55a and 55b is a pulse
for moving the camera body shown in Fig. 5 backward  motor. The control
portion 20 comprises a CPU 17 for and forward by Y, and the adjusting
mechanism    controlling an interlocked zooming operation, a ROM shown in
Fig. 4Afor making uniform the sizes of the  18 and a RAM 25 for storing
predetermined data, and right and left images may be provided on the wide-
a battery 26 for holding the data stored in the RAM 25. angle end of. the
zoom ring frame 20, so that the sizes  35  The zoom switch 27 comprises
three contacts a, b of the images formed by the right and left cameras in
and c. The focal length of each of the zoom lenses is each of the
wide-angle end and the telephoto end  moved to the telephoto end if the
switch a is turned may be made uniform.                             on
while being moved to the wide-angle end if the In Figs. 11A and 11B and
Figs. 12A and 12B, the  switch c is turned on, and the operation is stopped
if adjusting mechanism shown In Fig. 4Amay be provid-  40  the switch b is
turned on. Meanwhile, B represents a ed on the telephoto end (or the
wide-angle end) of the  power source. zoom ring frame 20 of one of the
cameras while a    Description is now made on the operation of the
mechanism for moving the camera body shown in Fig.  interlocked zooming
apparatus according to the pres- 5 backward and forward may be provided in
the other  ent invention. When the reset switch 16 isdepressed, camera, so
that the sizes of the imagesformed by the  45  an "L" level signal is
inputted to the CPU 17. The CPU right and left cameras in each of the
wide-angle end  17 controls motor drivers 23a and 23b to move the and the
telephoto end may be made uniform.       zoom rings 3a and 3b from the
wide-angle end to the Description is now made on the automatic image
telephoto end or from the telephoto end to the wide- magnification
adjusting apparatus according to the  angle end at the same pulse rate by
the pulse motors present invention. The automatic image magnifica-  50  55a
and 55b in response to an instruction from the tion adjusting apparatus Is
used for automatically  ROM 18. On this occasion, the number of pulse steps
making uniform the sizes of the Images formed by the  of each of the right
and left cameras required for the right and left zoom lenses 5a and 5b
according to the  movement is counted by a counter contained in the zoom
ratio. The present invention includes two em-  CPU 17. Meanwhile, the sizes
of the right and left im- bodiments of the automatic image magnification
ad-  55  ages formed by the right and left zoom lenses in each justing
apparatus. In the first embodiment, a pulse  of the wide-angle end and the
telephoto end have motor Is used as a zoom motor. In the second embodi-
been made uniform in advance by using the end im- ment, a motor other than
the pulse motor, such as a  age adjusting apparatus of the first embodiment
6    
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photo end and the wide-angle end of the zoom ring, Fig. 14 shows curves
showing the change in    Fig. 18 is a diagram showing the details of the
first zoom ratios of the right and left cameras.       embodiment shown in
Fig. 13, and Fig. 19 is a flow Referring to Fig. 14, n pulses and m pulses
must  chart of Fig. 18. be respectively applied to the zoom motors in the
right   5  Referring to Fig. 17, a fixed index ring 28 is paint- and left
cameras for the zoom lenses to reach the tel-  ed in black and a white
index line 29 is drawn thereon. ephoto end from the wide-angle end.
A sensor 31 for sensing a white line is attached to a The CPU 17 samples
the x-axis shown in Fig. 14,  zoom ring 30 with a screw, which together
with the to cause data in the direction of the y-axis at the time  zoom
ring 30, is moved. Thus, when the sensor 31 of sampling to be stored in the
RAM 25. The CPU 17   10  senses the index line 29, it is determined that
the adjusts the rate of pulses applied to the pulse motors  zoom ring 30
reaches the telephoto end or the wide- in the right and left cameras on the
basis of the stored  angle end. data. As a result, the numbers of pulses
and the zoom  In the example described in Fig. 13, at the same ratios of
both the cameras approximately match, re-  time that the zoom ring 30
starts in the wide-angle spectively, as shown in Fig. 15 (a curve on the
side  15  end of the zoom ring frame and reaches the telephoto of the left
camera) or Fig. 16 (a curve on the side of  end, the sensor 31 senses the
index line 29, to inform the right camera.
the CPU that the zoom ring 30 reaches the telephoto In Figs. 15 and 16, a
curve 5a' (50b') is a curve  end. obtained by matching the curve 5a (5b)
and the curve  Referring now to Figs. 18 and 19, description is 5b (5a).
20  made on a specific operation of the CPU 17. Description is now made on
one example of this   When a reset switch 16 is turned on (in the step
calculation. In Fig. 14, assuming that times required  #10), the CPU 17
applies pulses having the same rate for counting the numbers m and n of
pulses are re-  to motor drivers 23a and 23b (in the steps #12 and
spectively T1 and T2, the following equation holds  #14), thereby to move
zoom lenses of the right and because the right and left zoom lenses are
moved at  25  left cameras from the wide-angle end to the telephoto the
same pulse rate in Fig. 14:                  end. When sensors 31
respectively attached to zoom [err]                          rings of the
right and left cameras respectively detect Additionally, if the right and
left zoom lenses re-  pulses to the drivers 23a and 23b are respectively
spectively reach the telephoto end from the wide-  30  stopped. On this
occasion, the number of pulses cor- angle end at the time T1 as shown in
Fig. 15, a pulse  responding to the amount of the same change in size rate
X of the right camera Is as follows:        of the right and left images is
counted (in the step The result of this calculation is stored In the RAM
and left Images are calculated (in the step #22), the 25, and the stored
content is backed up by the battery  result of the calculation being stored
in the RAM 25 26 even if the power supply is turned off.       (in the step
#24). When a zoom button 27 is turned In the above described manner, the
sizes of the  40  on (in the step #26), the pulses applied to the rightand
right and left images formed by the zoom lenses are  left zoom motors are
applied to the motor drivers 23a automatically made uniform (referred to as
auto-  and 23b so as to make uniform the sizes of the right tracking
hereinafter) and the same, the zoom switch  and left images based on the
result of the calculation 27 is switched to the contact a when it is zoomed
in  stored in the RAM 25 every time the zoom ratio is from the wide-angle
end to the telephoto end, an "L"   45  changed (in the step #28). level
signal is applied to a terminal J of the CPU 17.  With reference to the
embodiment shown in Fig. It is necessary that the zoom switch 27 is
switched to  13, Fig. 20 shows an example in which the sizes of the the
contact c when it is zoomed outfrom the telephoto  right and left images
can be automatically made uni- end to the wide-angle end. Consequently, an
"L" level  form every time the zoom ratio is changed at the time signal is
applied to a terminal Kof the CPU 17, so that  50  of operating a zoom
button when the powersupply is the CPU 17 drives the, right and left pulse
motors 55a  turned on, other than the time of operating a reset and 55b
(see Fig. 13) In a period during which the "L"     switch 16. level signal
is applied such that the sizes of the right  In Fig. 20, when the power
supply is turned on, a and left images are made uniform based on data (ex-
pulse integrated by a resistor R1 and a capacitor C1 ponential function
data) stored in the RAM 25.  55  is inputted to a one-shot multivibrator
32. The pulse Description is further made on the first embodi-  is inputted
from a OR gate 33 to CPU 17 after a wa- ment shown in Fig. 13. Fig. 17 is a
diagram showing  veform thereof is shaped and the pulse width thereof a
specific example of a manner of detecting the tele-  is increased. Asignal
from a resetswitch 16 goes Into 7    13   .             EP 0 332 403 B1
14 the other input terminal of the OR gate 33. Thus, at  (4) Second
embodiment of automatic image the time of turning on the powersupply orthe
time of  magnification adjusting apparatus operating the reset switch 16,
the same operation as that in the embodiment shown in Fig. 13 is performed
Fig. 21A is a perspective view showing a main 



by the CPU 17. Meanwhile, since the above descri-   5   part of an
automatic image magnification adjusting bed operation is performed at the
time of turning on  apparatus according to a second embodiment of the the
powersupply, a battery for back up is not required  present invention, and
Fig. 21 B is a cross-sectional in a RAM 25.
view in which the zoom lens shown in Fig. 21A is cut Description is now
made on an embodiment suit-  by a surface including the optical axis. Fig.
21A is al- able for a case in which there is a possibility that the  10
most the same as the perspective view of the zoom mechanically adjusted
value is not satisfactory by the  lens shown in Fig. 3 and the same
portions have the effect exerted by the change in temperature and hu-  same
reference numerals and hence, the description midity (for example, a
picture is taken in a cold region  thereof is omitted. after a picture is
taken in a hot and humid region), the  The zoom lens shown in Fig. 21A
comprises a effect exerted by the meteorological conditions such   15
photo sensor 57 provided in a front end of a group of as a strong wind and
the change of a place where a  variator lenses 52 and a diode array 58
aligned in the picture is taken for changing a scene to be photo-
direction of an optical axis of the group of variator graphed or the like,
after the sizes of the right and left  lenses 52, unlike the zoom lens
shown in Fig. 3. images formed by an operation of the zoom button of
Referring to Fig. 21B, the diode array 58 compris- a two-barrel type stereo
scopic camera using the  20  es a plurality of miniaturized light emitting
diodes 62 above described means every time the zoom ratio is  successively
aligned and partitions 59 provided for changed are made uniform by
Interlocking cameras  respectively partitioning the light emitting diodes
62, constituting the two-barrel type stereoscopic camera  whereby the diode
array 58 is divided into a plurality with each other.
of small chambers 61. Increasing numbers starting First, the sizes of the
right and left images formed  25  with 0 are assigned to the plurality of
light emitting di- by zoom lenses in each of the wide-angle end and the
odes 62 back from a group of front lenses 51 corre- telephoto end are
adjusted using the mechanism ad-  sponding to the positions thereof. The
length of the justing means shown in Figs. 4A-4C, the amount of  photo
sensor57 embedded In a lowerportion of a lens the same change in size of
the right and left images  barrel 60 in the direction of the optical axis
is approx- is measured by an operation button included in the   30  imately
the same as the length of the small chambers automatically adjusting means
shown in Fig. 13, and  61 in the direction of the optical axis. The photo
sen- the sizes ofthe images can be automatically adjusted  sor 57 can
receive only light of the light emitting diode according to the zoom ratio.
62 provided In the corresponding small chamber 61. After the above
described setting is terminated  Meanwhile, the diode array 58 can be
slightly once, if the mechanically adjusted value shown in  35  moved in
the direction of the optical axis such that so Figs. 4A-4C is not
satisfactory by, for example, the ef-  that the difference in zoom ratio
between the right fect exerted by the change in temperature of a place  and
left zoom lenses caused by variation in optical where a picture is taken, a
strong wind orthe like and  part at the time of the manufacture can be
compen- movement of a place where a picture is taken, the  sated by the
movement of the diode array 58. zoom rings of the cameras must be adjusted
again in  40  Fig. 22 is a block diagram showing an electrical the
wide-angle end and the telephoto end. However,  structure of a second
automatic image magnification the range which can be adjusted by the
movement of  adjusting apparatus according to the present inven- the zoom
rings is narrow. Therefore, the present em-  tion, which corresponds to the
first automatic image bodiment uses means for adjusting the position of a
magnification adjusting apparatus shown in the block camera, shown in Fig.
5, capable of moving backward  45  diagram of Fig. 13. and forward the
position or positions of one of cam-  Referring to Fig. 22, the second
automatic image eras or both the cameras, In addition to the mecha-
magnification adjusting apparatus according to the nism adjusting means
shown in Figs. 4A to 4C.    present invention comprises right and left zoom
lens- In the above described manner, even If the mech-  es 5a and 5b, motor
drivers 23a and 23b for respec- anically adjusted value adjusted by the
mechanism   50  tively driving the right and left zoom lenses 5a and 5b,
shown in Fig. 1 is not satisfactory, the error of the  a control portion 20
for controlling operations of the above described adjustment can be simply
corrected  right and left zoom lenses 5a and 5b, a zoom switch by
adjustment made by moving backward and for-         27 for starting or
stopping the operations of the zoom ward the position or positions of one
of the cameras  lenses 5a and 5b, and an input circuit 31 for inputting or
both the cameras and data stored in the RAM 25  55   asignal from the zoom
switch 27tothe control portion backed up by the battery 26 shown in Fig.
10.    20. The zoom lenses 5a and 5b respectively comprise groups of
variator lenses 52a and 52b for each vary- ing the magnification of an
image by changing the fo- 8    15                 EP 0 332 403 B1
16 cal length, zoom motors 55a and 55b for respectively  lens barrel 54.
Therefore, the focal lengths of the first driving the groups of variator
lenses 52a and 52b,  and second zoom lenses 5a and 5b are changed, so photo
sensors 57a and 57b respectively provided in  that the zoom ratio is
varied. This zoom ratio is in- front ends of the groups of variator lenses
52a and  creased as the group of variator lenses 52 is moved 



52b, and diode arrays 58a and 58b respectively pro-   5   to the side of
the lens barrel 54 at the back thereof vided along the direction of the
optical axis of the  while being decreased as it Is moved to the side of
the groups of variator lenses 52a and 52b. Meanwhile, in  lens of front
lenses 51. In addition, a light emitting di- the automatic image
magnification adjusting appara-  ode 62 to be lighted is changed as the
group of vari- tus according to the second embodiment each of the  ator
lenses 52 is moved. The light emitted by the as- zoom motors 55a and 55b
may be an ordinary DC mo-  10  signed the light emitting diode 62 is
received by the tor other than a pulse motor, unlike the case of the  photo
sensor 57 provided in the front portion of the first embodiment.
lens barrel 60 and the lower portion of the group of The control portion 20
comprises motor control  front lenses 51, thereby the position of the group
of portions 411a and 411b for respectively controlling  variator lenses 52
is decided. the zoom motors 55a and 55b for respectively moving   15
Meanwhile, in the second embodiment, it is as- the right and left zoom
lenses 5a and 5b, light recep-  sumed that the relation between the zoom
ratio and tion detecting portions 412a and 412b for respectively  the
distance of movement between the two zoom receiving signals from the photo
sensors 57a and 57b  lenses has been adjusted in advance as shown in
through input circuits 22a and 22b, a control portion  Figs. 15 and 16. 414
for outputting signals for moving the groups of va-  20  Fig. 23 is a flow
chart showing an operation of the riator lenses 52a and 52b to a position
to be a prede-  control portion 20. termined focal length in response to a
signal indicat-  When the necessity of the change in zoom ratio ing the
zoom direction of the zoom motors inputted  arises, the zoom switch 27
provided in the operating through the input circuit 31, and a light
emission con-  portion is operated. Description is now made, by way trol
portion 413 for respectively transmitting the con-  25  of example, on an
operation to occur when a switch trol signal from the control portion 414
to the diode ar-  a for indicating the increase in the zoom ratio is de-
rays 58a and 58b through the driving circuits 24a and  pressed. 24b to
cause the diode in a predetermined position to  It is determined by the
control portion 414 emit light. The component of the zoom switch 27 is the
through the input circuit 31 that the zoom switch 27 is same as that in
Fig. 13 and hence, the description   30  depressed (in the step #40). Then,
it is determined thereof is omitted.                               which of
switches a and b in the zoom switch 27 is de- In Fig. 22, the control
portion 20 enclosed by a  pressed (in the step #42). Since the switch a for
indi- broken line is operated by a software constituted by  cating the
increase in zoom ratio is now depressed, a microcomputer comprising a CPU,
a ROM, a RAM    the program proceeds to the step #44 subsequently and the
like, as shown in Fig. 13.           35  to the step #42. An output of the
photo sensor 57 (subscripts a    The control portion 414 instructs the
light emis- and b corresponding to the right and left cameras are  sion
control portion 413 to change a light emitting di- omitted hereinafter) is
sent out to the light reception  ode 62 to be lighted. Therefore, when the
group of va- detecting portion 412 through the input circuit 22, and
riator lenses 52 is in the position shown in, for exam- an output of the
light emission control portion 413 is  4   ple, Fig. 21 B, the stop of
light emission of the light lead to the diode array 58 through the driving
circuit  emitting diode 62a (a numerical value 4 is assigned 24. An output
of the motor control portion 411 is sent  as a number indicating the
position of the light emit- out to the zoom motor 55 through the motor
driver 23.  ting diode 62) and the start of light emission of the An output
of the zoom switch 27 provided in an  light emitting diode 62b (a numerical
value 5 is as- operating portion of the camera body (not shown) is  45
signed as a number indicating the position) are con- led to the control
portion 414 through the input circuit  trolled by the light emission
control portion 413 (in the 31. An output for control is sent out to the
light emis-  step #44). sion control portion 413 and the motorcontrol
portion  An instruction to move the group of variator lens- 411 from this
control portion 414. An output from the  es 52 backward is given to the
motor control portion light reception detecting portion 412 is applied to
the  50   411. The motor control portion 411 rotates the zoom motor control
portion 411.                        motor 55 in accordance with this
instruction, moves Referring now to Fig. 21A, description is made on  the
groups of variator lenses 52 backward and waits the automatic image
magnification adjusting appara-  until a detection signal issentoutfrom the
light recep- tus according to the second embodiment of the pres-  tion
detecting portion 412 (in the steps #46 and #48). ent invention.
55      When the group of variator lenses 52 is moved When a zoom motor 55
Is rotated and a zoom ring  backward and the photo sensor 57 reaches the
posi- 3 is rotated, the group of variator lenses 52 is moved  tion
corresponding to the light emitting diode 62b to in the direction of the
optical axis by a helicoid in a  which the numerical value 5 is assigned,
lightfrom the 9    17                 EP0332403B1                    18
light emitting diode 62b is received by the photo sen-  lenses 52 in the
direction of the optical axis. However, sor 57. Light reception is detected
by the light recep-  the zoom ratio may be detected by detecting the pos-
tion detecting portion 412 through the input circuit 22,  ition of the zoom
ring 3 in the direction of rotation. the result of the detection being sent
out to the motor  In the above described embodiments, the diode 



control portion 411. The motor control portion 411 in-   5   array 58 is
used to detect the position of the group of formed of this detection of
light reception stops driving  variator lenses 52 in the direction of the
optical axis. the zoom motor 55 (in the step #50).             Description
was made on a feed back type control The foregoing operation is performed
to move  system in which it is determined that the group of va- both the
groups of variator lenses 52a and 52b (al-  riator lenses 52 is in a
predetermined position when though In the flow chart of Fig. 23,
description is made  io  the position of the light emitting diode 62 to be
lighted on movement of one group of variator lenses 52, the  in the diode
array 58 is changed and light from this groups of variator lenses 52a and
52b are actually si-  light emitting diode 62 the position of which is
multaneously moved by time sharing). Therefore,  changed is received by the
photo sensor 57. How- when driving by the zoom motor 55 is stopped, the
ever, the present invention is not limited to the same. zoom ratios of the
two zoom lenses (first and second   15  For example, a position detecting
plate having a very lenses) become the same.                         small
slit along the direction of the optical axis may be The control portion 414
examines whether the  provided and a photo sensor, a light emitting diode
zoom switch 27 continues to be depressed (in the  and the like for
detecting this slit may be provided on step #40). When the zoom switch 27
continues to be  the side of the lens barrel 60. When a slit adjacent to
depressed, the same instruction as described above  20  the slit detected
before movement of the lens barrel is given to the light emission control
portion 413 and  60 Is detected by the photo sensor, it may be deter- the
motor control portion 411, to further increase the  mined that the group of
variator lenses 52 is moved zoom ratio (in the steps #42 to #50). In the
above de-  to a predetermined position. scribed manner, the zoom ratio
continues to be in-  As described in the foregoing, according to the
creased whilethe zoom switch 27 is being depressed.  25  present invention,
since the Interlocked zooming ap- When the zoom switch 27 is not depressed,
the pro-  paratus used in the two-barrel type stereo scopic gram is
returned to the step #40.                camera comprises an end image
adjusting apparatus When the switch b in the zoom switch 27 is de-  and an
automatic image magnification adjusting ap- pressed, almost the same
operation as described  paratus, adjustment is made such thatthe sizes of
im- above is performed. In the step #52 subsequently to  30  ages formed by
both cameras in each of the wide- the step #42, the light emission control
portion 413  angle end and the telephoto end are the same. Thus, gives an
instruction to move the position of the light  thesizes of the rightand
left images formed when the emitting diode 62 to be lighted by one in the
direction  zoom ratio is varied is easily made. of the group of front
lenses 51 as well as gives the mo-       In accordance with a preferred
embodiment, the tor control portion 411 an instruction to move the   35
zoom lenses are moved by the pulse motors, so that group of variator lenses
52 to the side of the group of  adjustment is more easily made. front
lenses 51 (in the step #54).                  In accordance with another
preferred embodi- The motor control portion 411 rotates the zoom  ment, an
amount of movement of each of the zoom motor55 until it is informed of
detection of lightrecep-  lenses is calculated in advance, and feed back
control tion by the light reception detecting portion 412.  40  Is
performed such that the zoom lens is moved by the When the motor control
portion 411 moves the group  amount of movement. As a result the zoom ratio
is of variator lenses 52 to the side of the group of front  surely adjusted
by DC motors other than the pulse lenses 51 and it is informed of detection
of light recep-  motors. tion, rotation of the zoom motor 55 is stopped (in
the  Although the present invention has been descri- steps #56 and #58).
45  bed and illustrated in detail, it is dearly understood The foregoing
operation is repeated. When the  that the same is by way of illustration
and example switch b is not depressed, the program is returned to  only and
is not to be taken by way of limitation, the the step #40.
scope of the present invention being limited only by The group of variator
lenses 52 is moved in accor-  the terms of the appended claims. dance with
the foregoing description. When the zoom   50 switch 27 is turned on and
then, turned off, the zoom ratios of one zoom lens including the group 52a
of va-  Claims riator lenses and the other zoom lens including the group
52b of variator lenses are equal.          1. An interlocked zooming
apparatus for operating It should be noted that the present Invention is
not  55  a pair of video cameras, provided spaced apart limited to the
above described embodiments. In the  from each other, In a synchronized
manner for above described embodiments, the zoom ratio is de-  sensing an
image of an object, one video camera tected based on the position of the
group of variator  (10a) of the pair of video cameras comprising first 10
17                 EP 0 332 403 B1                18 light emitting diode
62b is received by the photo sen-  lenses 52 in the direction of the
optical axis. However, sor 57. Light reception is detected by the light
recep-  the zoom ratio may be detected by detecting the pos- tion detecting
portion 412 through the input circuit 22,  ition of the zoom ring 3 in the
direction of rotation. the result of the detection being sent out to the
motor  In the above described embodiments, the diode 



control portion 411. The motor control portion 411 in-   5   array 58 is
used to detect the position of the group of formed of this detection of
light reception stops driving  variator lenses 52 in the direction of the
optical axis. the zoom motor 55 (in the step #50).              Description
was made on a feed back type control The foregoing operation is performed
to move  system in which it is determined that the group of va- both the
groups of variator lenses 52a and 52b (al-  riator lenses 52 is in a
predetermined position when though in the flow chart of Fig. 23,
description is made  10  the position of the light emitting diode 62 to be
lighted on movement of one group of variator lenses 52, the  in the diode
array 58 is changed and light from this groups of variator lenses 52a and
52b are actually si-  light emitting diode 62 the position of which Is
multaneously moved by time sharing). Therefore,   changed is received by
the photo sensor 57. How- when driving by the zoom motor 55 is stopped, the
ever, the present invention Is not limited to the same. zoom ratios of the
two zoom lenses (first and second   15  For example, a position detecting
plate having a very lenses) become the same.                          small
slit along the direction of the optical axis may be The control portion 414
examines whether the   provided and a photo sensor, a light emitting diode
zoom switch 27 continues to be depressed (in the  and the like for
detecting this slit may be provided on step #40). When the zoom switch 27
continues to be  the side of the lens barrel 60. When a slit adjacent to
depressed, the same instruction as described above   20  the slit detected
before movement of the lens barrel is given to the light emission control
portion 413 and  60 is detected by the photo sensor, it may be deter- the
motor control portion 411, to further increase the  mined that the group of
variator lenses 52 is moved zoom ratio (in the steps #42 to #50). In the
above de-  to a predetermined position. scribed manner, the zoom ratio
continues to be in-   As described in the foregoing, according to the
creased while the zoom switch 27 is being depressed.  25  present
invention, since the interlocked zooming ap- When the zoom switch 27 is not
depressed, the pro-  paratus used in the two-barrel type stereo scopic gram
is returned to the step #40.                 camera comprises an end image
adjusting apparatus When the switch b in the zoom switch 27 is de-  and an
automatic image magnification adjusting ap- pressed, almost the same
operation as described   paratus, adjustment is made such thatthe sizes of
Im- above is performed. In the step #52 subsequently to  30  ages formed by
both cameras in each of the wide- the step #42, the light emission control
portion 413  angle end and the telephoto end are the same. Thus, gives an
instruction to move the position of the light  the sizes of the rightand
left images formed when the emitting diode 62 to be lighted by one in the
direction  zoom ratio is varied is easily made. of the group of front
lenses 51 as well as gives the mo-  In accordance with a preferred
embodiment, the tor control portion 411 an instruction to move the   35
zoom lenses are moved by the pulse motors, so that group of variator lenses
52 to the side of the group of  adjustment is more easily made. front
lenses 51 (in the step #54).                   In accordance with another
preferred embodi- The motor control portion 411 rotates the zoom  ment, an
amount of movement of each of the zoom motor 55 until it is informed of
detection of light recep-  lenses is calculated in advance, and feed back
control tion by the light reception detecting portion 412.  40  is
performed such that the zoom lens is moved by the When the motor control
portion 411 moves the group  amount of movement. As a result, the zoom
ratio is of variator lenses 52 to the side of the group of front  surely
adjusted by DC motors other than the pulse lenses 51 and itis informed of
detection of lightrecep-  motors. tion, rotation of the zoom motor 55 is
stopped (in the  Although the present Invention has been descri- steps #56
and #58).                          45  bed and illustrated in detail, it is
clearly understood The foregoing operation is repeated. When the  that the
same is by way of illustration and example switch b is not depressed, the
program is returned to  only and is not to be taken by way of limitation,
the the step #40.                                     scope of the present
invention being limited only by The group of variator lenses 52 is moved in
accor-  the terms of the appended claims. dance with the foregoing
description. When the zoom   50 switch 27 is turned on and then, turned
off, the zoom ratios of one zoom lens including the group 52a of va-
Claims riator lenses and the other zoom lens including the group 52b of
variator lenses are equal.           1. An interlocked zooming apparatus
for operating It should be noted thatthe present Invention is not  55  a
pair of video cameras, provided spaced apart limited to the above described
embodiments. In the   from each other, in a synchronized manner for above
described embodiments, the zoom ratio is de-   sensing an image of an
object, one video camera tected based on the position of the group of
variator  (10a) of the pairof video cameras comprising first 10    19
.           EP 0 332 403 B1                 20 zoom means (5a) and the
other video camera      5. An interlocked zooming apparatus according to
(10b) of the pair of video cameras comprising      claim 4, wherein: second
zoom means (5b), each of the first and           the pairof video cameras
is held in a single second zoom means being operable for move-
holding means (12), a groove (12a; 12b) along 



ment to change respective focal lengths thereof,   5  the corresponding
optical axis of at least one of the interlocked zooming apparatus
comprising:      the pair of video cameras being provided iun the first
focal length changing means (100) for  single holding means, and changing
the focal length of the first zoom             at least one of the pair of
video cameras means,                                             comprises
a projection (13a; 13b) extending Into second focal length changing means
(100)  10  and movable along said groove. for changing the focal length of
the second zoom means,                                          6. An
interlocked zooming apparatus according to zoom driving means (55a, 55b)
for driving    any preceding claim, wherein: said first focal length
changing means and said         said first focal length changing means and
second focal length changing means in a syn-  15   said second focal length
changing means respec- chronized manner by electric power,
tively comprise first driving means (55a) and sec- characterised by:
ond driving means (55b) for respectively moving magnification adjusting
means (6,7;12,       said first zoom means (5a) and said second zoom 13)
which mechanically define respective first     means (5b) between said
first end position and end positions of the focal length-changing move-  20
said second end position by electric power. ments of the first and second
zoom means and respective second end positions of the focal   7. An
interlocked zooming apparatus according to length-changing movements of the
first and sec-    claim 6, wherein said first zoom means (5a) Is op- ond
zoom means, the first and second zoom          arable to be moved by a
first distance, from said means producing in said first end positions re-
25  first end position to said second end position, spective uniform images
of a first size and in said  said second zoom means (5b) is operable to be
second end positions respective uniform images     moved by a second
distance, from said first end of a second size.
position to said second end position, there being a constant relation
between the zoom ratio rep- 2. An interlocked zooming apparatus according
to  30  resented by the ratio of said second size to said claim 1, wherein
the magnification adjusting       first size and said first distance to
said second means comprises:                                   distance,
the interlocked zooming apparatus fur- first adjusting means (6; 7) for
adjusting   ther comprising: the first end position of the first or second
zoom      driving speed control means (20, 23a, means, and
35      23b) for controlling said first driving means (55a) second
adjusting means (6; 7) for adjust-    and said second driving means (55b)
such that ing the second end position of the first or second  said first
and second zoom means are respec- zoom means.
tively moved by said first distance and said sec- ond distance in the same
first time period. 3. An interlocked zooming apparatus according to  40
claim 2, wherein the magnification adjusting    8. An interlocked zooming
apparatus according to means further comprises:
claim 7, which further comprises: third position adjusting means (6; 7)
forad-       calculating means (17) for calculating a justing the first end
position of the other of the  first rate corresponding to rate of change of
focal first or second zoom means, and            45      length for the
first zoom means from said first dis- fourth position adjusting means (6;
7) for   tance and said first time period and calculating a adjusting the
second end position of the other of  second rate corresponding to rate of
change of fo- the first or second zoom means.                    cal Inegth
for the second zoom means from said second distance and said first time
period. 4. An interlocked zoom apparatus according to  so claim 2, wherein
the object is arranged on the opt-  9. An interlocked zooming apparatus
according to ical axis of each of the pair of video cameras, and  claim 8,
wherein: the magnification adjusting means further com-           said
first driving means and said second prises:
driving means respectively comprise pulse mo- video camera moving means
(12a, 13a;  55     tors (55a, 55b), and 12b, 13b) for independently moving
at least one         said driving speed control means (20) of the pairof
video cameras in the direction of the  sends pulses to said first driving
means at said object along a corresponding optical axis.         first rate
while sending pulses to said second 11    21                  EP 0 332 403
B1                 22 driving means at said second rate.
wird, wobel die Vorrichtung mit gekoppelten Zoomobjektiven foigendes
aufweist: 10. An interlocked zooming apparatus according to        - eine
erste Brennweite-Anderungseinrich- claim 8, which further comprises:
tung (100) zum Andern der Brennweite der 



first positioning means (57, 62) and sec-   5     ersten Zoomeinrichtung;
ond positioning means (57, 62) for respectively       - sine zwelte
Brennweite-Anderungseinrich- positioning said first zoom means and said
sec-        tung (100) zum Andern der Brennweite der ond zoom means
according to said first rate and         zwelten Zoomeinrichtung; said
second rate.                                     - sine
Zoomantriebseinrichtung (55a, 55b) 10          zum Antreiben der ersten
Brennweite-An- 11. An interlocked zooming apparatus according to
derungseinrichtung und derzweiten Brenn- claim 10, wherein said first
positioning means         weite-Anderungseinrichtung In synchroner and said
second positioning means respectively         Weise durch Elektrizitat;
comprise:                                              gekennzeichnet
durch: first position indicating means (62) and   15   -
Vergr8BGerungseinstelleinrichtungen (6, 7; second position indicating means
(62) respec-           12,13), die mechanisch einejeweilige erste tively
extending from said first end position to        Endposition der
Brennweite-Anderungs- said second end position along said first and sec-
verstellung der ersten und der zweiten Zoo- ond zoom means, and
meinrichtung sowie eine jeweilige zweite first indicated position detecting
means   20     Endposition der Brennweite-Anderungs- (57) and second
indicated position detecting           verstellung derersten und derzwelten
Zoo- means (57) for respectively detecting the posi-        meinrichtung
festlegen, wobei die erste tions indicated by said first and second
position       und die zweite Zoomeinrichtung in der je- indicating means.
weiligen ersten Endposition jeweilige ein- 25          heitliche
Bildereinerersten GrMe sowie in 12. An interlocked zooming apparatus
according to          derJeweiligen zweiten Endposition jeweili- claim 11,
wherein:                                     ge einheitliche Bilder elner
zwelten Gro6e said first position indicating means and          erzeugen.
said second position indicating means respec- tively comprise a first
plurality of light emitting   30  2. Vorrichtung mit gekoppelten
Zoomobjektiven means (62) and a second plurality of light emit-   nach
Anspruch 1, be! der die Vergr6ierungsein- ting means (62) respectively
arranged from said    stelleinrichtung foigendes aufwebt first end position
to said second end position, and   - sine erste Einstelleinrichtung (6; 7)
zum said first indicated position detecting           Einstellen der ersten
Endposition der er- means and said indicated position detecting   35
sten oder der zwelten Zoomeinrichtung; means respectively comprise photo
sensors (57).        und - sine zweite Elnstelleinrichtung (6; 7) zum 13.
An interlocked zooming apparatus according to          Einstellen der
zweiten Endposition der er- claim 12, wherein:
sten oder der zweiten Zoomeinrichtung. said first and second plurality of
light emit-  40 ting means (62) sequentially emit light, respec-  3.
Vorrichtung mit gekoppelten Zoomobjektiven tively, in said extending
direction at speeds cor-  nach Anspruch 2, be! der die Vergroperungsein-
responding to said first and second rates.         stelleinrichtung ferner
foigendes aufweist - sine dritte Poskionseinstelleinrichtung (6; 45
7) zum Einstellen der ersten EndposKion Patentanspr Ache
der anderen Zoomeinrichtung unter der er- sten und derzweiten
Zoomeinrichtung; und 1. Vorrichtung mit gekoppelten Zoomobjektiven
- sine vierte Positionseinstelleinrichtung (6; zum Betreiben eines Paars
von Videokameras,             7) zum Elnstellen der zwelten EndposKion die
beabstandet voneinander angeordnet sind,  50        der anderen
Zoomeinrichtung unter der er- auf synchrone Weise, um das Bild sines
Objekts          sten und zweKen Zoomeinrichtung. zu erfassen, wobel eine
Videokamera (1Oa) des Pears Videokameras sine erste Zoomeinrichtung  4.
Vorrichtung mit gekoppelten Zoomobjektiven (5a) und die andere Videokamera
(10b) des          nach Anspruch 2, bei der das Objekt auf der op- Paars
Videokameras eine zwelte Zoomeinrich-  55    tischen Achse jedes des Paars
Videokameras tung (5b) aufweist wobei die erste und die zweite  angeordnet
[st und die Vergr5Berungsein- stell- Zoomeinrichtung jeweils so
verstelitwerden kon-    einrichtung ferner folgendes aufweist: nen, dalB
ihre jeweilige Brennweite verindert      - eine
Videokamera-Verstelleinrichtung (12a, 12    23                  EP 0 332
403 B1                24 ?     111111 111111 111 1    l 13a; 12b, 13b) zum
unabhangigen Verstellen        rechnen miner ersten Rate, die der
Anderungsra- mindestens einer Videokamera aus dem PaarVVi-     te der
Brennwelte der ersten Zoomeinrichtung deokameras in Richtung des ObJekts
entlang der    entspricht, aus dem ersben Wig und der erstmn zugeh8rigen
optischen Achse.                      Zeitspanne, und zum Berechnen einer
zweiltn 



5      Rate, die der Anderungsrate der Brennweltb der 5. Vorrichtung mit
gekoppelten Zoomobjmktiven           zweiten Zoomeinrichtung entspricht,
aus dem nach Anspruch 4, bel der                          zweiten Wig und
der ersten Zeitspanne. - des Pear Videokameras In einer einzelnen
Halteeinrichtung (12) gehaltbn wird, wobei  9. Vorrichtung mit gekoppeltbn
Zoomobjektiven mine Nut (12a; 12b) entlang der zugeh8ri-  10  nach Anspruch
8, bei der gen optischen Achse mindesatns einer Vi-         - die mrste
Antriebseinrichtung und die zwei- deokamera aus dem PaarVideokameras in
te Antriibseinrichtung jeweills Schrittmoto- der einzelnen Halteiinrichtung
vorhanden          ran (65a, S5b) aufweisen; und bst und
- die Antriebageschwindlgkeit-Stmureinrich- - mindestens mine Vidmokamera
aus dem   15          tung (20) Impulse an die irate Antriebsein- Pier
Videokameras elinen Vorsprung (1 3a;         richtung mit der ersten Rate
aussendet, 13b) aufwels, der sich in die Nut hinmin er-      wahrend sie
Impulse mit der zweiltn Rate streckt und entlang derselben verstellbar
an die zweite Antriebseinrichtung aussen- Lt.
det. 20 6. Vonrichtung mit gdkoppeltn Zoomobjiktiven     10. Vorrichtung
mit gekoppelen Zoomobjektiven nach minern der vorstehenden Ansprflche, bei
nach Anspruch 8, ferner mit: der
- einer ersetn Positionierminrichtung (57, 62) und - die irate
Brennweibt-Anderungseinrichtung       einerzweiten Positioniereinrichtung
(57,62) zum und die zweite Brannweite-Anderungseinrich-  25   Jewelligen
Positionieren der ersten Zoomenr- tungjeweils mine erste
Antriebsminrichtung (55a)  nkchtung bzw. der zweitn Zoomeinrichtung gi- und
mine zweite Antriebseinrlchtung (55b) zum     mAlB der ersten Rate bzw. der
zwelten Rate. jeweiligen Verstellen der ersten Zoomiinrichtung (5a) und der
zwilten Zoomiinrichtung (5b) zwi-  11. Vorrichtung mit gekoppelten
Zoomobjiktiven schen der ersten Endposition und der zweiten   30  nach
Anspruch 10, beil der die irate Positionier- Endpositlon durch elmktrische
Kraft aufweisen.    einrichtung und die zwelte Positlonlereinrichtung
Jeweils folgendes aufweisen: 7. Vorrichtung mit gekoppelten Zoomobjiktiven
- eine irate  Poskionsanzeigeeinrichtung nach Anspruch 6, bei der die irate
Zoomeinrich-        (62) und mine zweite Positionsanzeigeein- tung (5a) so
betrieben wirden kann, daB sel aus-  35   richtung (62), die sich jeweils
ausgehend gehend von der ersten Endposition um einen er-         von der
ersten Endpositon zur zweiitn sten Wig in die zweit Endposition verstillt
wir-       Endposition entlang der ersten und der din kann; die zwelte
Zoomeinrichtung (5b) so be-       zweiten Zoomeinrichtung erstrekken; und
trieben warden kann, daB sai ausgehend von der       - mine irate
Erfassungseinrichtung (57) fur ersatn Endposition um einen vorgegibmnen Wig
40       die angezeigte Position sowie mine zweiit in die zweite
Endposition verstelit warden kann;       Erfassungeeinrichtung (57) fOr die
angi- wobei mine konstante Beziehung zwischen dem            zeigte
Position, um Jewells die Positionen Zoomverhaltnis, wie ms durch des
Verhiltnis der        zu erfassen, wie sie von der ersten und der zweitn
Gr6Be zur eraten GroBe und dem ersten          zweiten
Positionsanzeigeeinrichtung ange- Wig zum  zweibtn Wig reprfnientiert wird,
be-  45      zeigt werden. stmht, wobel die Vorrichtung mit gekoppelten
Zoomobjektiven fernerfolgendes aufwiabt        12. Vorrichtung mit
gekoppelten Zoomobjektiven - mine Antriebsgeschwindigkeit-Stuerminrich-
nach Anspruch 11, bei den tung (20, 23a, 23b) zum Steuern der ersatn An-
- die irate Positionsanzeigeeinrichtung und trimbseinrichtung (55a) und der
zweilen Antriebs-  5o  die zweite Positionsanzeigeeinrlchtung je-
einrichtung (55b) in solcher Weise, daB die erste      wells mine irate
Mehrzahl Licht imittieren- und die zweiit Zoomiinrichtung in derselben er-
der Einrichtungen (62) und mine zweite sten Zeiltspanne um den ersten Wig
bzw. den            Mehrzahl Licht emittierender Einrichtun- zweiten Wig
versetlit werden.                          gen (62) aufweisen, die jeweils
ausgehend 5S          von der ersten Endposition bis zur zweiitn S.
Vorrichtung mit gekoppelten Zoomobjiktiven             Endposition
angeordnet sind; und nach Anspruch 7, ferner mit:                         -
die irate Erfassungsiinrichtung fOr die an- - miner Berechnungseinrichtung
(17) zum Be-            gezeigte Position und die zweite Erfas- 13    25
EP 0 332 403 B1               28    1 1BilIs 11111! I    111111 1!   l
sungseinrichtung fMr die angezeigte Positi-      un premier moyen de
reglage (6 ; 7) pour on jewells Photosensoren (57) aufweisen.    reglarla
premibre position d'extremite du premier ou du second moyen de zoom, at 13.
Vorrichtung mit gekoppelten Zoomobjektiven           un second moyen de
reglage (6; 7) pour 



nach Anspruch 12, bei der                5      regler la second. position
d'extremite du premier - die rste und die zwelte Mehrzahl Licht emittie-
ou second moyen de zoom. render Einnchtungen (62) jeweils der Reihe nach
Licht In der genannten Erstreckungsrichtung mit  3. Appareil a zoom A
varrouillage reciproque selon Geschwlndigkeitn emittleren, die dererstan
und  la revendication 2, dans lequel le moyen de regla- zweitan Rate
entsprechen.                10      ge de grossissement comprend, de plus:
un trolsieme moyen de reglagede position (6; 7) pour regler la premiere
position d'extremite Revendlcations                                      du
premierou du second moyen de zoom, qui nWa pas dejA 6te reglie, et 1.
Apparell a zoom A verrouilageA rciproque pour  15     un quatrieme moyen de
reglage de posi- faira fonctionner un couple de camhras vidho dis-  tion (6
; 7) pour regler laseconde position d'ex- posees espaceas l'une de I'autre,
d'une manibre  tremite du premier ou du second moyen de zoom, synchronisee,
pour captor une image d'un objet,  qui n's pas dejA ete reglee. I'une (1Oa)
des deux cameras video comprenant un premiar moyen d'execution d'un zoom
(5a) et  20  4. Apparell A zoom a verrouillage reciproque selon l'autre
camera video (10b) comprenant un s      la revendication 2, dans laquel
l'objet east dispose cond moyen d'execution d'un zoom (5b), chacun   sur
l'axe optique de chacune des cameras du de ces premier et second moyens
d'execution     couple de cameras video, at dans laqua le d'un zoom pouvant
faire executar un deplace-     moyen de reglage de grossissement comprend,
ment pour modifier leas longueursfocales respeo-  25  de plus: tives de
celles-ci, I'appareil A zoom A verrouillage  des moyens de deplacement de
camera reciproque comprenant:                          viddo (12a, 13a;
12b, 13b) pour deplacer de fa- un premier moyen de modification de lon-
gon independanta, au moins une camera du cou- gueur focale (100) pour
modifier la longueur fo-  ple de cameras vidho dens la direction de Ibbjet
cale du premier moyan d'execution d'un zoom,   30  Ia long d'un axe optique
correspondent. un second moyen de modification de lon- gueur focale (100)
pour modifier la longueur fo-  5. Appareil a zoom A verrouillage reciproque
selon cale du second moyen d'execution d'un zoom,     l revendication 4,
dans loqual: un moyen d'antratnement de zoom (55a,            le couple de
cameras video est maintenu 55b) pour entratner ledit premier moyen de modi-
35  par un mayen unique formant support (12), une fication de
longuourfocale et ledit second moyen  rainure (12a; 12b), d'au moins 'une
desdeuxca- de modification de longueur focale de maniere    meras video, le
long de I'axe optique correspon- synchronisee, par courant electrique,
dant, etant realisee dans le moyen formant sup- caracterise par:
port unique, et des moyens de reglage de grossissement  40       au moins
une camera du couple de came- (6, 7; 12, 13) qui delimitent mecaniquement
les  ras video comprend una extension (13a; 13b) premieres positions
respectives d'axtremite des  pouvant etre projetee et deplacee le long de
ladi- deplacements de modification de longuour faca-  to rainure. Ie du
premier et du second moyen d'execution de zoom et les secondes positions
respectives d'ex-  4s  6. Appareil a zoom A verrouillage reciproque selon
tremite des deplacements de modification de      l'une quelconque des
revendications preceden- longuour focale du premier et second moyen
tes, dens lequel: d'execution d'un zoom, les premier et second
ledit premier moyen de modification de moyens d'execution d'un zoom
produisant dans     longueur focale et leditsecond moyen de modifi-
lesdites premieres positions d'extremite des ima-  50  cation de longueur
focale comprennent respecti- ges respectives uniformes d'une premiere di-
vement un premier moyen d'entratnement (55a) mension, et dens lesdites
secondes positions     at un second moyen d'entratnement (55b) pour
d'extremite respectives des images uniformes     deplacer respectivement
ledit premier moyen de d'une seconda dimension.
zoom (5a) et ladit second moyen de zoom (5b) 55      entre ladite premibre
position d'extremite et ladi- 2. Appareil A zoom A verrouillage reciproque
selon  to seconds position d'extremite, parcourantelac- la revendication 1,
dens lequal le moyen de rigla-  trique. ge de grossissement comprend: 14
27                 EP0 332403 B1                  28   1      111111  Hi
1111111 III * C  L   t4  S   * 7. Appareil A zoom A vorroulliage r6ciproque
solon  11. Appareil A zoom a verrouillage reciproque solon Ia revendication
6, dane loquol ledit premier     la revendication j0 dans loquel ledKt
promier moyen de zoom (5a) pout etro actionnode manie-    moyen de
positionnement et ledit second moyen 



re A etre doplaco sur une premiere distance, de-  de positlonnement
comprennent respectivo- puis laditb premlbre position d'extr6mito vers la-
5  ment: ditb seconds position d'extremite, ot dans loquel      un premier
moyen d'indication de position ledit socond moyen de zoom (5b) pout etre
ao-     (82) et un second moyen d'indication de position tionno de maniero
a otre deplaco sur une secon-   (62) a'tendant respectivement de ladite
premil- de distance, depuls ladito premiere position d'ex-  re position
d'extremiteJusqu'A ladito soconde po- tremite vers ladito secondo position
d'extr6miti,  10  sKaion d'extremite, le long dudit premier moyen de coal
suivant une relation constanto entre les rap-  zoom ot dudit second moyen
de zoom, et ports de zoom representes par le rapport de la-        un
premier moyon de d~tection de position dito seconds dimension A ladite
premiere dimen-   ddtermin6e (57) et un second moyon de detection sion et
de ladibt premiere distance A ladie secon-  de position d~terminee (57)
pourdteocterrmspeo- de distance, l'apparell A zoom a verrouillage re-  tS
tivement les positions dtebrminees par ledK pre- ciproque comprenant, de
plus:                     mier moyen d'indicatlon de position et par ledit
des moyens de commando de vitesse           second moyen d'indication de
position. d'entratnement (20, 23a, 23b) pour commander ledit premler moyen
d'entratrnemont (55a) et ledit  12. Apparell A zoom A verrouillage
reciproque selon second moyen d'entralhement (55b) de fagon A   20  la
revendicatlon 11, dans lequel: ce quo ledK premier et ledit second moyens A
ledit premier moyen d'indication de posi- zoom soient respectivement
deplaces sur laditb   tion et lbdit second moyen d'indlcation de posi-
premibre distance et sur ladite seconde distance,  tion comprennent
respectivement une premlbre dans le mOme premier laps de temps.
pluralite de moyens emettantde la lumibre (62) et 25      une secondo
pluralite de moyens emettant de la 8. Apparell A zoom a verrouillage
reciproque selon  lumibre (62) disposes respectivement depubs la- la
revendication 7, comprenant, de plus:          dite premiere position
d'extr6mite jusqu'A ladite un moyen de calcul (17) pour calculer une
seconds position d'extremite, et premiere cadence correspondant ala cadence
de          ledK premier moyen de detection de posi- modification de
longueur focale pour le premier  30  tion determin6e et ledit second moyen
de d~teo- moyen de zoom depuls ladie premibre distance     tion de position
d~terminie comprennent respeo- et dans ledit premier laps de temps, et pour
cal-  tivement des captsurs photosensibles (57). culer une seconds cadence
correspondent A la cadence de modification de longueurfocale pour  13.
Apparell A zoom A verrouillage reciproque solon le second moyen de zoom
depuis ladite secondo   35  la revendication 12, dana lequel: distance et
dana ledKt premier laps de temps.         - ladKe premibre et laditb
seconde pluraltes de moyens emettant de la lumiere (62) emettent 9.
Apparell A zoom A verrouillage reciproque salon   respectivement de la
lumibre en sequence, dans la revendicatbon 8, dans lequel:
ladito direction d'extenslon, a des vitsses ledit premier moyon
d'entratnement et le-  40  correspondant A laditb premiere et A ladits
secon- dit second moyen d'entratnement comprennent       de cadences.
respectivement des moteurs pas-a-pas (55a, 55b), et ledit moyen de commando
de vitesse d'en- tratnement (20) envole des Impulsions audit pre-  45 mier
moyen d'entratnement a ladKe premibre ca- dence, tout en envoyant des
impulsions audit se- cond moyen d'entrathnement A ladite seconde ca- dence.
50 10. Appareil A zoom A verroulllage rdciproque selon la revendicatlon 8,
comprenant, de plus: un premier moyen de positionnement (57, 62) et un
second moyen de positionnement (57, 62) pour positionnerrespectivement
ledit premier  sC moyen de zoom et ledt second moyen de zoom suivant ladite
premibre cadence et sulvant ladKi seconds cadence. 15    


