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Background of the Invention: . THIS SHEET HAS BEEN

. Field of the Invention:
This invention relates to an apparatus arranged

to control é lens for varying the magnifying_powe: of the

lens or for focusing the lens.

Description of the Related Art:

In a zoom lens of the kind having a focusing

lens group disposed in rear of a (power) variator lens

group, the position of the focusing lens group not only
varies according to a distance'to an object to be photo-

graphed (hereinafter referred to as object distance) but

also varies with the position of the variator lens group,

i.e., a magnifying power. In the case of é’zoom lens of
the kind having lens groﬁps differently arranged in the
order of a focusing leﬁs gtbup - a #ariator lens group

- a cdmpensator lens group - a relay lens group as vie&ed

from the front side of the lens, the magnifying power

of the lens can be changed while keeping it in an in-focus

state by just vafying the relative diétances of the vari-
ator lens group and the compensator lens group in fhe
direction of the opticai_axis of the lens, for example,_
by.rotafing a cam tube withoﬁt changing the position

of thg focusing lens gréup. Unlike the zédm lens of

that kind, in the zoom lens of the kind having focusing
lens group diqused in rear of the variator lehs group,
the positioﬁ of the focusing.lens group must be changed

according to the position of the variator lens group.
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In cases where shodting is made whilé changing the.
magnifying power of thé lens, likegiﬁ the cése of a video
camera, the picture must be_pre&ented from blurring.

The poéition of the focusing lens group must be

continuously adjusted to changes taking place in the

object distance through a complex process of lens position

control.
" A method for such zoom lens position contro;

has been known, for example, from Japanese Laid-Open

Patent Application No. SHO 62-296110.

This lens position control method is as follows:
Referring to Fig. 4 of the accompanying drawings, the
range of zoom positions of the variator lens group (on

the axis of abscissa) from a telephoto end T to a wide-

- angle end W is equally divided into a plurality of zones.

- The locus of the focusing lens group for every one of'

these divided zones is stored in a memory. When the pbsi-

tion of the variator lens group is shifted, information

on the locus stored is taken out from the memory according
to information on the position of the variator lens group.

Therr, the focusing lens group is moved along this locus.

Under the above-stated cbntrol, the information
on the poéition-of the variator lens group is detectéd_by
a position detecfing means such as an encoder.

Further, the inforﬁation'on the position pf.the foCusihg

lens group which is arranged to be driven by means of

‘a pulse motor islobtained by counting the number of the

pulée motor driving pulses.' With the'focusing lens group
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driven within a normal operabie range of the pulse motor;-
the position of the focusing lens group is unconditionally
determined by counting the number of the pulse motor
driving pulses.'

In the lens position control method, the posi-

tion of the focusing lens group is controlled by determin-

ing whether or not the lens'is out of focus in addition to

the control performed according to the locus information

obtalned from the memory. 'In a suitable focus determining

method the light of the object is recelved through the
zoom lens_by a light rece1v1ng means which is composed of

photoelectric conversion elements; and. the focusing lens

‘group is controlled in such a way as to bring the high-

freQuency component or the sharpness of an image signal
outpﬁt from the light receiving means to the peak value

thereof, because: In cases where the object distance

'is externally measured by means of infrared rays or the

like by the so-called active type'method, the zoom lens

in which the-position of the focusing lens group varies
with the zooming position of the lens_(the position of the

variator lens group) necessitates the positions of the

-focusing lens group-eorresponding to all the zooming posi-

tions of the_lens to be stored in the memory, if.the lens
position control must be fineiy carried out. 1Imn that in-
stance, the aecuracy'of distance measurement, the pitch of
the divided areas, the zooming positions and the pitch of
the focusing lens group must be very finely arranged. - The

necessary amount of information to be stored within a sys-
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tem incfeases to a gfeat degree, thus neceséitating.
the use of a memory of a large storage capacity.
Whereaé, the focusing method of using an image
signal does not necessitate use of.a mehory except for a
zooming action. This methéd is qapable of bringing.the
lens to an in-focus position without following the locus
for every one of the 6bject distances as shown in Fig. 4.
However, an arrangement to drive and control
the focusing lens group in search of an in-fgcus position
during a zooming process solely in accordance with the
above-siated'focusihg method of using the image signal
presents the following problem: In the case of a video

camera, for instance, images are picked up at intervals

.0of 1/60 sec (the NTSC system); Iﬁ'such a case, the speed

of the focusing action is too slow for image sensing. To
solVe this problem, the fbcusing lens group is controlled
by a fodusing system by driving and coptrolling the lens
group .in accordance wifh the above-stated locus which is
stored for every one of fhé plu:alify of divided zones.
More specific déscription of this is as follows:
The zooming positipns of the 1ens_are-divided into a_plq-
rality of zones as shown in Fig. 4. Within a range of
near object distances, the loci of the focusing 1ens'grpup'
relative to the.objéct distance do not show much differ-
ence in the inclination of their cﬂrves..'Therefore, the
focusihg lens gnbup positions (the axis of ordinate of
Fig. 4) are diVided.into a'plurality of zones. The shift-

ing spéed of the'focuSing lens group is represenfatively
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determined for each of the'divided zones and is stored in

a memory. 'Then, the focusing lens group is driven at

- one of different representative speeds according to the

information on the variator lens group position. Mean-
while, the blurred degree of an image thus obtained is
periodically examined. When the blurred degree is found
to have exceeded a given degree, the driying action on
the focusing'lens group at the representative speed is

brought to a stop. Then, the focusing 1ens group is

_driven and shifted .in the direction of reducing the degree

of biur by increasing or decreasing the lens shifting
speed. ‘After an in-focus state is obtained, the lens
group is again driven at the.representative speed. .The
focusing action is thus finely perfcrmed without blurring
the image by thus shifting the focusing lens group.in
close proximity to the 1ocus. Further, before commence—
ment of a zooming action, the focnsing system ie operated
to bring the.focusing lens group into an in-focus posi--
tion, for example, when the power supply of the camera
is switched on. |

Therefore, this lens position ccntrol device
is capable of efficiently'controlling the focusing lens
group with a memory of a very smaii storage capacity;
The lens, therefore, can be driven and_controlled with
a very simple system.

In the case of the lens positicn control device.
which is arranged in this manner, on the other hand, the

1nformat10n on the position of the focu31ng lens group is
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obteined by counting the driving pulses of a pulse motor,
if the focusing lens group.is”arranged to be driven by
the pulse'motor. Therefore, the-focusing lens group must
be in a position which is usable as a reference point

for the pulse count. Information on the focusing lens

~ group p051tion is then obtained from a number of pulses
counted when the focusing lens group is shifted to a
certain position from the abovefstated reference point.
One of the divided ‘zones (or areas) stored in the memory
is then determined to be applicable from information

on the focusing lens position and 1nformation on the
variator lens-group position. An'applicable
representetive speed is then determined for a zooming
action.

‘The focusing lens group can be set in a refer-
ence position (hereinafter referred,to as e reset posi-
tion) in varied manners, including: A method of bringing
the focusing lens group back to a reset position when the
power supply.is switched off; and a method of clearing
or resetting a focusing or zooming position storing memory
after bringing the focusing lens group to the reset posi-
tion;when the power supply is switched on. |

However, if the reset position which is to-be
used- as reference for information on the p051t10n of the
focusing lens group is set w1thin a normal focusing 1ens
- group driving range, the focu51ng lens group might be
caused to hit the reset position by a temperature error

or a focusing error. This brings about some inconven-
-
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- ience in terms of load'and system arrangement. In view

of this, the reset poSition is set to the outside of
the operating range of the focusing lens group.

Hence, when the power supply is switched on,
the focusing lens group which is located in the reset
pbsition outside the.oﬁerating range must be shifted
from this position at the sta:t of an autdmatic focusingl

action. As a result, a period of time required before

an in-focus state is attained becomes long. In the case

of a.focusing method of detecting the peak of the high—
frequency'component of an image signal by using the image
signal, in particular, the focusing speed.becomes much
slower than the focﬁsing system of the external distance
measuring type, becéuse: In that case, if the focusing
speed is too fast, the focusing lens groﬁp might be |

brought to a stop after oVershooting the above-stated

peak position. Further, since the reset position is set

"within an area beyond'the infinity distance point of

the_focusing lens group shifting locus, the lens is in
an extremely blurring state'when_if is in the reset poéi-'
tionxi This'also causes the.slow focusing speed.

Further, in cases'where a lens state detecting
deviée and a microcomputer or the like_are used in com-
bination for enhancing the éperating efficiency of an
automatic foéusing system or the like by carrying out

compléx and precise lens position control, the resolving

: pOwer:of the above-stated lens state detecting device

must be increased also. Such a device is typically repre-
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sented by a lens position detectihg device. Heretofore,
the lens position detecting device of the kind having a

high resolving'power has often employéd an encoder which
is arranged to generate a digitél éignal in synchronism

withlthe shift of the lens position,

Encoder§ which generate'digitél signals in the
above-stated manner caﬁ be roughly.classified into two
- kinds. One is called an absoluté type encoder which is-
arranged to generate its own intrinmsic signal correspond-
ing to the position of the lens. The other is called an
increment type encoder which is arranged to produce a
numberlof pulses in proportion to an extént to which the
position 6f the lens is shifted. In most cases, fhe
increment type enchér is used for éonsumer appliances
on account of the cost and size thereof.

However, with the conventional apparatus ar-
ranged in the above-stated manner, the use of the incre-
ment typé encoder necessitates inclusion of a'counter for
counting thelpulses of the encoder in_the.lens position
control deviée whiéh consists of a microcomputer, etc..
Then; in order to detect an absolute position of the lens,
the following operation processes are ihdispensable: The
lehs is shifted to a given resef position, for example,
immediately after the powef supply is_switched on;. and
then the cbunf position'of thé counter must be set at
a value correqupding to the reset position of the lens
before the counter is allowed to begin to count..

The position of the lens thus must be shifted
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always.before'the_above—stated reset éctidn when, for
example, the pOWer supply islswitched on. This makes it
impossiblé, for examplel to have the apparatus in a stand-
by state for shooting by swifching the power supply off
after setting the angle of view and a focal point.

. Further, a method of forcedly shifting a photo-

taking lens simply inward when the power supply is turned

- off has been proposed by U.S. Patent No. 4,827,296. How-

ever, the problem that an excessively long period of time
is necessary befbre commencement of a normal operation
after the power supply is switched on is hardly solvable

by the method proposed.

Summary of the Invention:

| It is an object of this invention to provide an
appératus ha#ing a lens control device which is capable
of speedily bringing the lens to an in-focus position by
shifting the lens from its initial position to the in-
fécus position first ét a high speed and, after that,
at a normal focusing speed; | |

It is another object of the inventi¢n to provide

anfapparatus having a lené cdnt:dl deﬁice which enables
the appératus to speedily perform a photo-taking operation
by forecedly shifting the lens to a given position wheﬁ
a power supply is turned'off 80 thét_informatibn on the
position of the lens can be obtainéd_without reéetting |
the lens wﬁen_the power supply is turned.dn next time}

It is a further object of the invention to pro-
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vide an apparatus having a lens control device which is
arranged to store information on the position of the lens
and to bring the lens back to the stored position after

the lens is reset so that the necessity of readjusting

the angle of view and the focal point of the lens after

the resetting action can be obviated.

| These and further_objects and features of the
invention will become apparent frqm the following detailed.
description of embodiments thereof taken in connection

with the accompanying drawings.

Brief Description of the Dréwings:

Fig. liis a flow chart showing the operation of
a zoom lens position control device which is arranged
according fo this invention as a.first embodimeht thereof.
Fig. 2 is a block diagram showing the arrangement of the
éoom lens position control.device of the first embodiment.
Fig. 3 shows changes in the high;frequency component of
an imagé.signal in relation fo the position of a focus-

»

ing lens. Fig. 4 shows_the loci of focusing lens posi-

tions which vary with a distance to a”photo-taking object

in relation to the zooming position of the zoom lens.

Fig. 5 is a block diagram showing the lens'posi-

tion control device of a camera arranged according to this

invention as a second embodimenf thereof. Fig. 6 is a
flow chart showing the operation of the second embodiment.

Fig. 7 is a block diagram showing the arrange-

' ment of a third embodiment of the invention. Fig. 8 is a
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fiow chart showing the operation of the third embodiment.

| Fig. 9 is a block diagram showing a‘zoom lens
position control device which.is_arranged according to the
invention as a fourth embodiment thereéf. Fig. 10 is a

flow chart showing the operation of the fourth embodiment.

" Fig. 11 is a block diag:am showing the control part of the

fourth embodiment. Fig. 12 is a block diagram showing the
control part of a fifth embodiment of the
invention. Fig. 13 is a flow chart showing the operation

of the fifth embodiment. Fig. 14 is a block diagram

showing the control part of a sixth embodiment of the

invention. Fig. 15 is a flow chart showing the operation

of.the sixth embodiment.

Detailed Description of the Preferred Embodiments:

. First Embodiment: Fig. 2 shows in a block

~diagram a lens position control device which is arranged

as a first embodiment of this invention to control the
position of a zoom lens. In this case, the invention
is applied to a video camera.

Referring to Fig.'z, a variator lens 1 changes'
the image magnifying power of the zoom lens. A focus1ng
léﬁs.z is arranged not only to perform a_focusing action
but also to perform the functién of a compensator lens for
changes taking place in thé position of the
variator lens 1. A so-called reiay léns 3 is arranged
to serve as an image forming lens; The variator lens 1,

the focusing lens 2, the relay lens 3 and an optical

This Sheet Has Been Replaced

- B W H il




THIS SHEET HAS BEEN
REPLACED

1owe§ass filter 4 are arranged to form the zoom lens
in conjunction with é fixed lens 20 which is fixedly
disposed in the foremost position within the zoom lens.
The.zobm lens thus forms fhrough the optical low-pass
filter 4 an object image on an image sensing means 5
whlch con51sts of a CCD, etc..

A guide bar 9 extends along an optical axis.
The guide bar 9 has a pulley 10a secured to one end of it
and a screw part 9a on the other end. The guide bar 9
is qarried by a fixed tube part (not shown) to 5e
rotatablé but to be not axially movable. The'lens
posifion control device includes a power varying driving
motor 11 (hereihafter referred to as a zoom motor).
A reduction mechanism 10 is arranged to connect the
pulley 10b of the zoom motor 11 to the pulley 1l0a .via
a belt 10c. The rotation of the zoom motor 11 is
transmittédfto the guide bar 9 via the réduction
mechanism 10. The screw part 9a of the guide bar 9 is
screwed into a screw hole 1lb formed in_a support frame la
which is arranged to carry the variator lens 1. With
the zoom.motor 11 driven to :Otaté, the guide bar 9 ié
rotated to vary the magnifying power of the lens by
shifting the position of the variator lens 1 in the direc-.
tion of- the bptical'axis. _ |

A brush l2.is secured to the support framélla
of the variator lens 1. The brush 12 is provided with a
conductive brush part 1l2a which_ié forméd at the fore.end

part of the brush 12. An encoder patte#n is formed on an
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encoder substrate 13. The position of the variator lens 1
is encoded as an absolute value when the conductive brush
part 12a comes 1nto contact w1th the encoder pattern.

The variator 1ens p051tlon information thus obtalned is
supplied to a control part 16. The encoder pattern is
arranged to permit detection of each of 16 zones in the
form of four bits. A zoom switch 17 is arranged to supply
a signal to a zoom motor driver 11a for driving toward a
telephoto.end T or_toward e wide-angle end W. In re-
sponse to this signal,:the zoom motor driver lla oauses
the zoom motor 11 to rotate forward or backward. The
"switch 17 also supplies a lens shifting direction signal
to the control part 16.

The focusing lens 2 is arranged to be.carried
by a support frame 2a in a manner similar to the variator
lens 1. The support frame 2a is screwed to the
tscrew_part 6a of a gulde_bar 6. A transmission
mechanism 7 is formed jointly by a pulley 7a which is
secured to the guide bar 6, a motor pulley 7b and a
belt 7c which is put round the pulleys 7a and 7b. The
rotation of a focusing lens'driving pulse motor 8 is
- transmitted to the guide bar 6 via the transmission
mechanism 7. This causee'the position of the focusing
lens 2 to be shifted aiong the_optical axis for focus-
ing. ‘Further, in the transmission mechanism 7, a gear
retio or a pulley diameter ratio.is set in suchna-way
as to define the pitch of'blurred degree of the image.

A normal focusing action is performed on the
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basis of.image informatioﬁ from the image sensing means 5
by the control part 16 wﬁich'is arranged'to perform system
control and an image processing action. As shown
in Fig. 3, the high-frequency component of the image
information varies with the positioh of the focusing
-lens 2. .Therefore, the position of the focusing lens 2
is shifted by driving the pulse motor 8 in such a way
as to sharply obtain the peak of the high-frequency
component. The pulse motor 8-is driven by driving pulses
suppliéd from ths control part 16 to the pulse motor
driver 8a. The pulses thus supplied aré counted by a
pulse counter which is disposed within the control
part 16. ° The focus may bs_detested through the
high-frequency componsnf of the image signai either
acCording to the above-stated sharpness or accsrding'
to the gradisnt of a'lighf-and-dark changing part.

The support frame 2a of the focusing lens 2.has
a brush 14 mouhfed-on one side thereof. A reset |
substrate 15 on which resetting positions are patternized
is ﬁounted on the opposite side of the frame 2a. When
'the position of the focusing lens 2 is located outside
the range of the operating positions thereof, the
sondﬁctive'brush pért l4a of the brush 14 is in contact
‘with the pattern of the reset substfate 15. With the.
conductive brush part 14a.coming into contact with the
pattern, the rest substfste 15 supplies a fosusing lens
resettlng ‘signal to the control part 16.

For a zooming action, the varlator lens 1 and
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the focusing lens 2 are driven and confrolled in the same
manner as the conventional'method described in the forego-
~ing. For example, the focusing lens 2 is driven at one of
_the representative speeds determlned for the d1v1ded zones
which are set in a matrix like manner as shown in Fig. 4.
At the same time, the focusing means which detects the
focused state of the lens through the high-frequency com-
ponent-of.the image performs a focusing action.

Since the zoom encoder substrate 13 is arranged
to be capable of detectiog for 16 zones, the zooming fange
is diﬁided into 16 zoohing positions in the case of this
(first) ehbodimeht. Meanwhile, the opefating range of the
focusing lens is divided into five zones. This gives a
total of 80 divided zones. .RepresentatiVe lens shifting
speeds are determined for the 80 zones respectively and
are stored in a memorf 18. |

In performing the zooming action, when the posi-
tion of the zoom switch 17 is shifted to ooe side T or the
other side W; the control part 16 determines an applicable
zone from among the oivided zones according to information
on the positions of the focusing and variator lenses as
'well'as.information on the zooming direotion selecteo by
the zoom switch 17; The control.part 16 then reads the
representetive-speed of the zone from the memory 18.

‘With the lens position control device erranged
in this manher, the focusing lens must be shifted at a
hlgher speed during the zooming action than during a
. -normal focus1ng actlon_ because of the process of readlng

T
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an object image; Further, as indicated by an
in Fig. 4, the speed foi the zone ﬁear the infinity objéct
distance on the felephoto side T is the fastest speed.

In éfder'to make the focusing actién'possible under the
zooming action within such a fast speed.zdne, the focuéing
action.must be performed at a higher.speed'than that

of the normal focusing. This highest representative

spéed V is adopted as an initial focusing speed.

Referring agaih to Fig. 4, in the éase of this
embodiment, a point'A is arfénged to be the reset position
of the focusing lens 2f The focusing lens position ob-
tained for the infinity object'diétance.within.each of
the zooming zones is stored in the mémory 18. Then, in
shifting the focusing lens 2 from the reset position
to aﬁ in-focus position, the control part 16 causes the
focusing lens 2 to be driven first at .the iﬁitial focusing
speed V or at a speed ﬁigher than that until the focusing
lens 2 comes to its position for the infinity 6bject
distance within the applicable zooming zone. After that,
the control part 16 allows the focusing.lehs 2 to be
'driveh at a normal focusing speed. The counfer which
counts pulses for fhe foéusing lens position is afranged
to be resef at the reset position and is allowed to stért
éoﬁnting the driving pulses at the beginning of the
focusing lens shifting action.

The driving control performed_by the control
part 16 in shifting the focusing lens 2 from the reset

position to the in-focus position is described below
S 2 T
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with referehce to Fig. 1 which is a flow chart:l

| At a step 51 (hereinafter the word "step” is
abbreviated as S and prefixed to.step numbers): When
the power supply of the vidéo camera is turned on, the
signal from the réset_substrate 15 is checked to find
if the focusing lené'z is in the reset poéition A.
If not, the flow of operatidn comes t6 a step 52. S52:
the focusing leﬁs 2 is forcedly shifted to the reset
position. §S53: With the focusing lens 2 set in the
reset position, the pulse counter which is arrénged to
count thé focusing lens pdsitions'is reset to a zero'
position.‘ S54: The.position of the_variator lens 1
is detected through the zoom encoder substrate 13. S55: .
information on the pdsifion of the focusing.lens 2
corresponding.to the infinity object distance is read
from the memory 18 according to the detected position
of the variator lens 1. S56: A check is made to see
if fhe focusing lens 2 is inla position for the infinity
'object disténce. If not, the flow comes to a step 57.
S57: .The focusing lens 2 is driven at the initial
speed V. 858; With the focusing lens 2 thus shifted‘
at the initial focusing speed V, when.if reéches fhe
‘position for the infinity object distance, i.e,, when
the counted value of the pulse counter reaches a value
corresponding to the 1nf1n1ty dlstance, the focu51ng
lens 2 is stopped from being driven at the 1n1t1al
focusing speed V. S59: The focusing lens 2 is driven and

" controlled at the normal focusing speed which is lower
_ I
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than the initial focusing speed V. The initial focus-
ing action comes to an end with the lens focused on a
desired photo-teking bbjeet.' Further,'during the process
‘of driving the focusing lens 2 to the initial in-focus
position,'any magnifjing power'varying action is
inhibited.

In shifting the focusing lene 2 from the feset
position to.an in-fecus position with fhe power supply of
the camera turne&'on, the focusing lens 2 is first driven
to the infinity object distance position at the highest
of the speeds set for driving the focusing lens 2. After
that, the lens 2.is driven at the_normal focusing speed;
Therefore, the fecusing action ceh'be speedily carried
out. |

As mentioned above, the focusing lens is shifted
at a very high speed fér the initial foeﬁsing action.
Therefore, in the case of the so-called "camcorder®, it
is preferable to avoid any noise that might result from
the high driving speed by muting the audio signal of a
microphone or by inhibiting a change to a recording mode.

In the case of the first embodiment described
aboﬁe, the.focﬁsing lens 2 is driven for initial focusing
at the speed V which is the'highest of the focusing lens
shifting speed set for a zooming action. However, the
initial focusing action may be_perfermed on the focusing
lens 2 at a speed higher than the speed V.

Further, while the focus1ng lens is arranged to

be shifted to the infinity obJect distance position at
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the high speed in the case of the first embodiment, this
arrangement may be changed to shift the focusing lens to
some other desired distance position. For instance, the

focus1ng lens may be shlfted to a p051tlon for an obJect

‘distance of 5 m instead of the ‘infinity distance.

The embodiment may be modified in the following

manner: Various object distances may be selected includ-

ing, for example, 0.3 m, 1_m, 3 m, 5mand the infinity
distance. The focusing lens positions corresponding_td

these'objeCt distances are stored in'a'memory for each of

‘the zooming zones. In addition to that, information on

an object'distance measured by a distance measuring device
is supplied alse to the eontrel part. This enables the
lens position control device to begiﬁ the initial focusing
action from en object'distande position most apposite
.to the measured distanee among other positions stored.

| Further, in another embodiment of the invention,
the-variafor_lens 1 is arranged to be driven by a pulse
motor, like the focusing lens 2, so that the vafiator lens
position can be detected by counting the number of driving.
pulses. Then, the variator lens must be shifted back to
its reset position when the power supply is turned on. In
thislinstance also, the variatdr lens can be shifted spe-

edily back to, for example, its wide-angle end position W

(Fig. 4) by drivihg it at a speed faster than a normal

'magnlfylng power: varylng speed.

While the first embodlment descrlbed in the

fore901ng is arranged to use a pulse motor for driving
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" the focuéing lens, the initial focusing action from the
reset position can be likewise carried out by a combina-
tion of, for example, an incremental encoder and an ordi-
nary DC motor. In'fhat instance, the speed of the DC
motor is normally pulse-width-controlled and is increaéed
td a high speed by.éetting it at its 100% duty ratio at
the time of initial focusing.

The arrangement of the focusing lens may be
changed into one of the.following two types: Iﬁ one
type, the focdsing lens may be included in the image
forming lens system. In the other type, like in the
case of a 1ens-arrangemeht where the foremost lens is
shifted along a certaiﬁ locus.at the time Sf a power
varying action;_the whole length of the lens becomes
.shorter in the wide-angle end position W for better
storability and portability. In the case of the latter
type, the focusing lens is returned to its reset position
before the power supply is.turned off. If the zoom lens
is in that type, the zoom lens is in foéus in the infinity
object distance position on the side W when the power
supply is turned on. However, if a specific power vary-
ing position is designated by means of a zoom presetting
switch or the like, the lens position can be designated
and shifted to the preset power varying position from
the reset positiqn; In this instance, provision.of a
back-up power supply enébles'thé memor& to store.the
variator ;ens position and the_focuéing 1ehé position

obtained when the power supply is turned off. Then,
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when thé power supply is turned on, the variator lens
and-thelfocusing lens can be promptly brought back to
their positi;ns. |

As described in the foregoing, in accofdance_
with fhe arrangement of-the_first'émbodiment, the second
lens groub can be accurately and ﬁromptly éhifted to an
in-focus position without overéhooting before a magni-
fying power varying operation. With the initial position
of the second.lens group set beyond the infinity distance
position, the camera can be allowed to smoothly begin
the automatic focusing action by quickly passing the ;ens
group through the trans—infinity distance zone in which
no in-focus state is attainable.

Second Embodiment: Fig. 5 is a block diagram
showing a lens position control device of a camera
arranged.according to this invention és a second
'embodiment thereof. Referring to Fig. 5, a first lens
group 101 is arranged fo be Stationary. A secopd lens
group (hereinafter referred to as V lens) 102 is arrangéd
.to vary the magnifying power of the lens. A third lens
group.(hereinafter_reférred to as C lens) 103 is provided
fdr'the purpdse oflcorrecting a focal pléne in varying
the magnifying power and also'for fogus.adjustment.

The illustration includes an iris 104; an'image forming
lens grdup 105; an image_sensing plane 106 of an image
sensor thch is_made_of'a CCDidr the like; an amplifyiné
_circuit 10? which is arranged to'émplify the outﬁut of

the image sensor; a signal filter 108; a
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microcomputet 109; a control circuit 110 which is arranged
to determine, on the basis of the output.of the amplifying
circuit 107, the luminance of an- image projected on the
image sensing'plane and to cdntrol.én opening or closing
action on the iris 104; drive sources 111, 112 and 113
which are arranged to drive the V lens 102, the C lens 103
and the iris 104 respectively; d:ivers 114, 115 and 116
which are arranged.to'drive the_drive sources_11l to 113
respectively;'a'geaf 117 ﬁhich rotates accordingly as
the V lens 102 is moved; a detector 118 which is arranged
to produce a signal when the V lens 105 is in a given
reference position; a pulse generator 119 which ié
_arranged to rotate aCcording to the rotation of the’
gear 117 and to produce ﬁulses af equal intervals for
the rotation; and a_pulsé detectoi lzb_which is arranged
to detect the pulses generated from the pulse generator
119 and to transmit the result of detection to the
microcomputer 109. |

Fig. Gzis a flow chart.shéwing a program to be
executed within the microcomputer 109 for the purpose of
practicing the second embodiment. Referring to Fig. 6,
thé&program begins at a step 201. At a step 202: The
normal operation of the camera is performed including an
automatic.focusing (AF) action and a zooming actioﬁ, etc..
Step 203: The power supply of the camera is checked to
see if it has been switched off. Step.204: The direction
in whiéh the V ieﬂs 102 is to be shifted is set toward

the reset position of the V lens. Step 205: The speed
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at which the Vv lens 102 is to be shifted for resetting

it is set. Step 206: The position of the V lens 102 is
driven at the set speed. Step 207: A check is made to
see if the V lens 102 has reached the~reset'position. If
so, the flow of the program comes to a step 208.

Step 208: Tﬁe V lens 102 is broUth to a stop. Step 209:
' Thelpower suppiy is turoed off. Step 210: A check is
made to see if the power supply switch of the cameta has
been turned on. Step 211: The power supply is turned
on. Step.212: The counted'value of a zoom position
detecting counter which is dispoéed within the
microcomputer 109 is set at a value corresponding to

the reset p051t10n of the V lens 102,

The follow1ng further descrlbes the operation
of the second embodiment on the basis of the flow of the
program shownfin Fig. 6:_lAfter the program starts at the
step 201( the microcompﬁter 109 continuously allows the
camera to perform the normal operation including the AF
and zooming actions at the'step 202 as 1ong as the powver
supply switch is not turned off. When the power supply |
switch is found to be tﬁrned.off at the step 263, the v
1ens=shiftingldirection is set toward the resetting posi-
tion at the step 204. The speed at which the V lens 102
is to'be shifted to the reset position is set at a suit-
able value at the step 205. After that, at the step 206,
the V lens 102 is dtiven et the set speed. At the
step 207, the V lens 102 contihues to be shifted until

confirmation of the arrival of the V lens at the
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_ reset position. At the step 207: The output of the.
 detector 118 is checked for the arrival of the V lens 102
at the reset position. Upon arrival of'the'V'lens_loz
" at the reset position, thé_v.lens 102 is_brdught_to.a
stop at the step 208. Then, the power supply is cut
off at the step 209. o |
After the power supply 1s cut off, the flow of
the program comes to the step 210 to wait for re-c1051ng
of the power supply switch. When the powet supply switch
is closed, the'flow imhediately comes to the step 211
to turn on the'powér supply to appiicablé circuits. Then,
the zoom counter of the microcomputer 109 is set at a
counted.value corresponding to the reset position. Aftér
fhaf, the normal operation.of the camera begins. |
The reset process described above enables fhe
camera to p:omptly begin its norma; operation by-sborteﬁ-
ing the resetting time required after thé power supply
is turned on. -
The power supply sﬁitch for the electrical sys-
tem qf“Fig._S is either under the céhtrol of a microcom-
. puter which is not shown and is other than the microcom-
pute? 109 or under the control of a.logic circuit in the i
caée-of the conventional device.: Whereas, arrangement to
send a control éignal-froh fhe microcomputer 109 fb'a
power supply control device enables the camera to'émbody
this invention without recourse to any édditional.pa:t.
Third Embodiment: Fig. 7 is a block diagram

"showing a third embddimént_oflthe-invention. Fig. 8

This Sheet Has Been Replaced

R 11




THIS SHEET HAS BEEN
REPLACED

is a flow chart showing the operation of the third
embodiment. In these figures, the parts which function-
in the same manner as those of Figs. 5 and 6 are'indicated
by'the same reference numerals.

Referring to Fig. 7, a detector 301 is arranged
to detect whether or net the C lens 103 is in a given
reference position. In the case of the third embodiment,
a stepper motor whieh is not easiiy be affected by the
force of inertia and permits accurate control by a
microcomputer is empioyed as the drive*source for the
C lens which is arranged te perform focus adjustment.

.To control a driving action on the
stepper motor 112 by the-mierocomputer 109, pulses ef
phase equal to the phase at which the atepper motor 112
.is rotated can be supplied directly to a driver 115 from
- the microcomputer 109. Therefore, it is not necessary
to provide any additional pulse generator at the V lens
102, if the increment.and the decrement of the number
of pulses are counted within the microcomputer 109.
However, if the drive soﬁrce 112 ia not a stepper motor,
a gear 117, a pulse generator 119 and a pulse detector 120
are indlspensable.

The counter for the stepper motor must be reset
immediately before commencement of a normal action in
the same manner as in the case of the second embodiment.

Flg. 8 is flow chart showing the flow of a
program provided within the microcomputer 109 to be

executed by this (third) embodiment. In the flow chart,
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a step 301 is provided for the start of the program.
A step 302_is provided for setting'the shifting direction
of the C lens 103 in the resetting direction. A step 303
is provided for setting a speed et which a resetting
action is to be performed on the C lens 103. A step 304
is provided for checklng the output of the detector 301
to see if the C lens 103 has reached the reset_p031tlon.
A step 305 is provided for driving the C lens 103. A
step 306 is provided for bringing the C lens 103 to a
stop. A step 307 is provided for conflrmlng that both
the V and C lenses 102 and 103 have been completely reset
and are in repose. A step 308 is prov1ded for settlng
the above-stated pulse motor_dr1v1ng pulse counter
(hereinafter referred to_as focus counter) at.a vaiue
corresponding to the reset position. The details of
the flow of the program are as descrioed below with
reference to Fig. 8.

Step 301: The program begins to be executed.
Step 202: The normal actions of the camera are allowed to
continue until a power (supplY).switch is found to have
been. turned off at a step 203.'.Step 203: A check is made
to see if the power switch has been turned off. If so,
the flow comee to a step 204. Steps 204,.205, 302 and
303: The direetions and.apposite speeds for shifting the
V and C lenses 102 andf103,to their reset positions erer
.set. Step 207: A cheok is made to see if the V lens 102
has reached the reset position;_ If_not, the flow comes
to a step 206.. Step 266: The V lens is shifted at the

'\—
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speed set. 1If the V lens 102 is found to have reached'
the reset position at the step 207, the flow comes to
a step 208. Step 208: The V lens is brought to a stop.
Steps 304 to 306: The same checking and controlling
~actions are performed on the C lens 103. The steps 207
"to 306 are repeatedly executed ﬁntil both the reset
actions on the two lenses are found fo have been completed
at a step 307. | |
Step 209; Upon completion of the reset actions
‘on the lenses lOZ_and 103, the power'supply is immediatelyl
cut off. Step 210: The flow waits for switehing—on of
the power supply. When.the power switch is turned on, the_
flow comes immediately to a step 211. Step 211: The
power supply is effecied. Steps 212_and 308: The zoom
and focus counters are set at values corresponding to the
reset positiens of the lenses 102 and 103 respectively.
After that, the flow comes back to the etep 202 for the
normal camera actions. |
The above-sfated steps of the program enables

the embodiment of the invention to reset both the counters
whlch.are provided for the V and C lenses.

| The second and thlrd embodlments described above
are arranged to compulsively shift the lens, before the
power supply is cut off, to a predetermined position where
the'counter comes fo'a_predetermined value position;'
This errangement eﬁables the camera actions to immediately
_ begin_for shooting without any time iag_when the power

supply is turned on at the next time.
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Fourth Embodiment: Fig. 9 shows in a block
diagram a lens position control devicé.for a zoom lens
arrénged as a fourth embodiment of the invention.
Referring to Fig. 9, a first lens group 401 is arranged.
lto be stationary. A second lens group 402 (hereinaftér
referred to as \/ léns) is prévided for varying the
magnifying power of the zoom lens. A third lens grbup
403 (hereinafter referred to as C lens) is arranged to
correct a change occurring on a focal plane as a result
of a change in the magnifying power and also to adjust
the chal point of the lens. In conjunction with these
lens groups;'an iris 404 and an image forming lens group
; 405'form'the 2oom lens of a video camera. An image sensor
which is composed §f a CCD, etc. has an image sensing
plane 406. An amplifying circuit 407 ié arrange@ to
amplify the output of the image sensing plane 406. A
reference numeral 408 denotes a filter. A control
part 409 is composed of a microcompﬁter and its peripheral
circuits. An aperture adjusting circuit 410 is arranged'
to determine the 1uﬁinance of én image formed on the
‘image sensing plane 406 and to adjust it to a suitable
value by adjusting the_aperturé_of the iris 404. Drive
sources 411, 412 and 413 are.arranged to drive the V
lens 402, the C lens 403 and the iris 404 respectively.
Drivefs 414, 415 and 416 are arrangéd,to dfive the drive
sources 411, 412_and 413 respectiVely.- Rings 417 and 418
are arranged to rotafe accordinglf.as the V lens 402

and the C lens 403 are moved. Reset position detecting
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ldevices 419 and 420 are arranged to detect whether or not
the V lens 402 and the C lens 403 are in their reset posi- .
tions and to'supply deteetion sigpals to the'cqntrol part
409. Encoders 421 aﬁd 422 are arranged to'retate accord- .-
ing to the rotation of the rings 417 and 418 and ro pro-
duce.pulse inforﬁetion respectively while fhey_rotate.
'Lens position detecting devices 423 and 424 are arranged
to detect the pulse information output from the encoders
421 and 422; to ponvert the ipformation detected into
electrical signals; and to supply the electrical signals
to the controi part 409 respectively. A storage element
425 is arranged to permit writing and reading. A bus 426
_is arranged to permit communicatiop of data and control
signals between the control part 409 and the storage
.element 425. . p

Fig. 10 is a flow chart showing the flow of
a progrem to be executed within the control part 409:for
the purpose of controlling the-position'of_the V lens 402
and that of the C lens 403...Referring to Fig. 10, the
program beglns at a step 501 A step 502 is provided for
.allow1ng the video camera to perform normal actlons such
as a_power varying action, an.automatlc focus adJustlng
action, etc.. A step 503 is provided'for making a check
to see if the power switch of the video camera has been
turned off. Alstep 504 is provided for storing inferma-
tion on the posirion of the C lens 503 in the storage
- element 425. A.step 505 is provided for’storing informa-

tlon on the position of the V lens 402 in the storage
. ___-__—__~________f
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element 425. A step 506 is provided for cufting the power
supply off. A step 507 is pfbVided for making a check to
see if the power swifch has been_tufned on. A step.509
is provided for shifting both the V and C lenses to their
given reset positions and for resetting, at predetermined
values, the counfers of the Contrbl part 409 which are
arranged to count the pulses output ffom the lens posi-
tion detecting devicés 423 and 424 respectively. A

step 510 is provided for reading from thé_stprage'
element 425 the informafion on the position of the C

" lens 403. A step 511 is provided for reéding from the .
storage element 425 fhe information on the pdsition of
fhe V lens 402. A step 512 is.provided for making a
check tb see if the C lens 403 has been moved to the
position read out at the step 510. A step 513 is provided.
for bringing the movement of the C lens 403 to a stop.

A step 514 is provided for moving the C lens 403 toward
the position read out at the step 510. A step 515 is
provided for making a cheék to see if the V lens 402

has been ﬁoved to the position read out at the step 511.
A step 516 is provided for bfingiﬁg the movemént of the
v lens-462 to a Sfop. A step 517 is provided for moving
the V lens 402 toward the position read out at the |
step 511. A step 518 is provided_for making a check

to see if both the C and V lenses have been shifted to

' the positions stored at the steps 504 and 505. The
following describes the operation of this (fourth)

embodiment with reference to Fig. 10:
| -
eet Has Been: Replaced

e T M \ll\



THIS SHEET HAS BEEN
REPLACED

Step 501: The program sfarts. Step 502: The
normal camera actions are allowed to be performed until
confirmation of the fact that the-power switch is turned
off. Step 503: A éhéck is made to see if the power"
switch has been turned off. If so; the flow comes to
the step 504. Steps 504 and 505: The counted values
of zoom and focus countérs'which are not shown but
continuously count pulses output from the leﬂs position
detecting devices 423 and 424 during the normal camera
actions are supplied via the bus 426 to.the storage
‘element 425 to be étored there. Upon completion of the
storing.action oh the stqrage elemenf 425, the flow comes
to'thé step 506. Step 506: The power supply to circuité
is cut off. Step 507: The flow waits uﬁtil the power
switch is turned on. Step 508: Upon confirmation that
the power switch is turned on, the fléw comes to the
step 509. Step 509: Both the C (focusing) lens and
the V‘(zooming) lens are moved to the given reset
positions respectively. After if is confirmed: that they
have reached their reset positions, they are brought
to a: stop. Then, the above-ététed zoom and focus counters
are reset and the flow comes to the step 510. Steps 510
and 511: The information on the positions of the C'and
V lenses stored before the power supply is cut off is |
read out frbm the.étofage'eiemeﬂt 425. Step 512: A
check is made to see if the C lens is in the position
stored at the.step 504. If not, the flow comes fo the

step 514. Step 514: The C lens is shifted towatd the

cet Has Been' Replaced

e \\II\I\\\lll\H\\l\Nll\



THIS SHEET HAS BEEN
REPLACED

position sfored at the step 504. If the C lens is found
to have reached the positidn at thelétep 512, the flow
comes to the step 513. 'Step:513: The C lens is brought
to a stop. Steps 515 and 516:. The same processes are
performed for the V 1ené. Step 518: A check is made to
see if both the shifting actions on the C.ahd.v lenses
have been completed. If one of the shifting actibns has
not been completed, thé flow comes back to the step 512
to repeat the same series of actions. When both the C
and V lenses afe éhifted back tq their positions stored
at the steps 504 and 505, the.flpw of the program comes
back to the stép 502 to allow thé ordinary camera actions
to begin. | |
| With the program executed iﬂ the ébove-stated_
manner, each of these lenses can be.brought back to the
lens positions 6btained immediately before a reset action
even when the reéét acfionlis performed;

In the case of the embbdiment described above;
the power supply is allowed to bé_cut off at the step 506
following the check made for-the on-state of the_power _
switch-at the step 507 after the check made for fhe off-
state of the.power switch-at-the step 503. However, this
process is not easilf executable without having some ar-
_rangement to control thé_on- and off-states of the poWerf
' supply outside the lens position COntrolling computer.
In view of thls,_lt has been practlced in many cases to
have a power on/off control device dlsposed outside the

lens controlling computer. Hence, the control part 409
' This Sheet Has Been R '
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" of the (fourth) embodiment is also arranged to include a
power supply system in a manner as shown in Fig. 11 and
as described belowr | |

Referring to Fig. 11, the camera is prov1ded
with a power (supply) switch 601 A system control mlcro-
computer 602 is arranged to control the whole system. A
power supply circuit 603 is arranged to tUrn'on and off
the power supply'in accordance with the inetruction.of the
micrOCQmputer 602. A transmiesion line 604 is.arranged'
‘to transmit information on the state of the power switch
601 from the micrOCOmputer 602 to the lens control com-
puter 608. A transmission line 605 is provided for send-
llng a control 31gnal from the microcomputer 602 to the
power supply c1rcu;t 603. A line 606 is provided for a
power supply to the lens contrel'eomputer 608. A
transmission iine 607 is previded for eending a power
supply cutting-off signal from the lens control |
cemputer 608 te the system control microcomputer 602.
When information on the off;state of the power switch 601
is sent from the micrpcomputer 602'to'the lens control
computer 608, the computer 608 allows the.flow of the
program to proceed froﬁ the.step 503 to the.step 504.
After execﬂtioh.of the steps 504 and 505, the cemputer
608 sends to the system control microcomputer 602 via
the transmission line 607 a sigpal_whiCh permits a cut-off
- action on the pewer suppiy. Iﬁ reeponse to this signal,
the microcemputer 602'cuts off the output of the power

supply circuit 603 through the transmission line 605.
eet Has Been Replaced
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When the power switch 601 is turned on at the
next time, the microcompufer 602 first instructs the'-
power eupply circuit 603'via'the_line.605 to effect the
power supply to rhe lens control computer 608. Then,
the step 509 and ensuing steps of the progrem are executed
by rheglens control computer 608. |

Further, the element which is employed as the
storage'element 425 is either'an element such as EZPROM
or the like that is capable of keeping the contents of
storage non-volatile even after the power suppiy is_cut
off or a RAM whlch is arranged to continuously recelve a
power supply desplte of the step 506. A RAM card or the
like which is provided with a power supply and arranged to
be removable may be employed as the.storage element 425.

Fifth Embodiment:l Fig. 12 showe in a block
diagram the control parf of a fifth embodiment of the
invention. Fig. 13 is a flow oharr showing the operation
of the fifth embodiment performed according to a progrém,
wherein: Steps 701 and.702rare_provided for causing
the counted values of counters which are arranged to
detect the positions of the C and V lenses to be stored
in a RAM which is arranged to be used for lens control. .
A step.703 is provided for cutting off the power supply
.nithin the limit of not impairing_the contents of the |
'kAM._ A step 507 and- ensurlng steps are arranged to
‘execute the flow of the program in the same manner as
the flow shown in Fig. 10.

In the fifth embodiment, a lens'confrollcomputer
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608 has two different operating medes.,'In one—TG e, com-
'puting and discriminating prqcesses are performed in an
ordinary manner (hereinafter'referred'te as a normal
mode). In the other mode, the eomputer performs no action
'except retaining the storage contents'of the RAM (herein-
~after referred to as a stand-by mode). The computer is
provided with an element for change-over between the two
modes.. Further, ‘in this case, the storage element 425 of
Fig. 9 is disposed w1th1n the computer 608.

Referring to Fig. 12, when a power sw1tch 601 is
in an en;state, a request for an operation in the normal
mode is sent from microcompnter 602 to the lens control
computer 608 via a transmission line 604. When the power
switch 601 is turned off, a request for a stand-by mede
operation is sent likewise frem the microcomputer 602 to
the lens control computer 608. The microcomputer 602 is
-a;ranged also to.produce a power supply cut-off.signal to
a power supply circnit 603 requesting it to cut off the
power supply only in a case where every element is to
be reset including the RAM of the lens control
compnter 608. With the exception of this, the power
supply to the iens control conputerlbos is arranged not
to be cut off by the normal ﬁode change-over action of
the pewer switch 601. N

In this instance, the program which is shown in
Fig. 13 is executed within the lens control computer 608
in a manner as described below with reference to Fig. 13:

Step 501: The program begins to be executed.
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At the steps 701'and 702: - The counted values of counters
used for detecting the poeirions_of C and V lenses are
continuously stored to renew the contents of the RAM until
“the power switch 601 is found to have been turned off at
the step 503. When the switch 601 is found to have been
turned off at the step 503, the flow comes to the
step 703. Step 703: The mode of the computer is
shifted to the stand-by mode. Eleotric energy is saved
by stopping all the functions of the camera except fhe
function of retaining the_conteots of the RAM. Next,
when the power’switdh 601 is found to have been rurned
on again through the sigﬁal of the transmission lioe |
604 at the step 507,_the step 508 and ensuing steps of
the program are exeouted in the same manner as in the
case of the foﬁrth-embodiment described in the foregoing;
Sixth Embodiment: Ih the cases of the fourth

-and fifth embodiments described in the foregoing, the
power supply is arranged to be cut off. However, this
inventiop can be put to practice through similar processes
even in cases where the reset action is to be performed'
by a eamere of the kind having a so-called reset switch.

| Fig. 14 shows in a block diagram the control
part of a sixth embodihent of the invention. Fig. 15 is
a flow chart showing the operation of the control part.
: Referriﬁg.to Fig. 14, the control part includes a';ens
position returning switch 801 which serves as the reset
switch of the camera. A power source 802 is arranged to

effect a power supply also to a lens control computer 608.

™~
|
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The control.part further includes a resistor 803. A ref-
erence numeral 804 denotes'a grounding potential.

Referring to Fig. 15, the program of the control
part includes a step.901 which is provided fer reading
the position of the lens position returning switch 801.

The sixth embodiment is provided with the switch
801 for meking selectien, after the reset action of fourth
or fifth embodiment, as to whether or not the_iens posi-
tion is to be returned to the position obtained before the
reset action. -In the case of the sixth embodiment, this
seleCtion is made by inserting the step 901 in between
‘the steps 509 and 510.shown in Fig. 10.

'Referring again to Fig. 15, theeebove-stated
reset action is earried'out when the power supply is
switched on at a step 508. After that, the oﬁtput value
of the switch 801 is read at the step 901. If the output
of the switch 801 is at a high lerel, the lens position
is returned back to the position obtained before the reset
action with the'step 510 and steps ensning_the-step 510
executed. If the output pf the switch 801 is found to
behat a low level, the flow of the.prOgram comes back to
the step 502 of Fig. 10. The output levels of the switch.
801 which are used as the condition on which the selection
or_diScrimination is made at the step 901 ﬁay be reversed.

The 31xth embodlment enables the photographer to
decide whether the lens is to be returned or not.. Thls_
effectively obviates thelnecessity of a long stand-by
'peridd for unnecessarjfactions. -
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Each of the fourth, fifth and sixth embodiments
is arranged to store information about the lens position
obtained before the lens is shifted to the reset. position
and, after the reset action, to shift the lens back to ”
tne previous position the information on which is stored.
An advantage of the arrangement resides'in that the iens
can be shifted back to the previous position uithout_ -
readjusting the lens position even when the'reset'action
is performed while the camera is in operation.

It is another advantage of the sixth embodiment
that the provision of the switch arranged to prevent the
1ens position returning action after_the reset action
effectively obviates the unnecessary waiting period other-

wise required after the reset action.

An optical apparatus comprises a first lens to
be used for changing a magnifying power;_a second iens to
'~ be used'for focus adjustment and also for compensation re-
quired when the magnifying power is varied; a focus
detecting circuit for detecting an in-focus state; a
first control circuit for driving the second lens to
an in-focus position on the basis of.infornation obtained
by the focus detecting circuit: a detecting circuit for
detecting the position of'tne.second lens; and a second
control circuit for driving the second lens to a normal
 focus adjustable position after driving the second lens
to a reset position for tne purpose of enabling the

Thms
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detecting circuit to perform a detecting actidn; The
second control circuit is arranged to drive the second
lens from the reset position to the focﬁs adjustable
‘position at a higher speed than the driving speed set

by thé first control circuit.
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Claims:

1. An optical apparatus comprising:

a) a first.lens arranged to perform a

magnifying power verying action;
| b) a secend_lens-arranged to perform a focus-

ing action and a compensating action which is required'
when the power varying action is performed;

c) focus detecting means for detecting a
focused state:;

~d) first control means for driving said second
lens on the basis of information from said focus detecting
meens in such a way as to obtein an in-focus sfate: |

e) detecting means for deteeting a state of
said second lens; and |

f) second eontrol means for enabling said
detecting means to perform the detecting action thereof’
by driving said second lens into a normal focus adjustable
state aftet drivihg said second lens to a reset state,
said second control means being'arfanged to set a lens
driving speed at which said second lens is to be driven
_from,sald reset state to sald focus adjustable state
at a higher speed'than a driving speed set by said first

control means.

2. An apparatus aecording to claim 1, wherein said
flrst and second control means are arranged to drive said

second lens in the direction of an optical axis.
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3. An apparatus according to claim 2, wherein said
' first and second control means are arranged to drive said
seéond,lens.in the direction of the optical axis by wusing

a motor.

4. An apparatds according to claim 2, wherein said
detecting means is arranged to detect the positioﬁ of

said second lens.

5. An apparatus according to claim 4, wherein
inforﬁation on the position detected by said detecting
means is obtained from an extent to which said second

lens is moved from a reset position.

6. An apparatus according to claim 3, wherein said
second control meéns is arranged to control the rotating

speed of said motor.

7. An apparatus according to claim 2, wherein said
first control means is arranged to drive said second lens
toward an in-focus position on the basis of information

" about the positions of said first and second lenses.

8;_-An apparatus_acéording to claiﬁ 3, wherein said
second control means is arrangéd to drivé said secohd
lens from a rééet'positibn‘towafd an in-focus position
on the basis of information about the ﬁositions'of said 

firét and second lenses. ' ___;__;_______—;;———-'
' | o eet Has Been Replaced- |
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9. An apparatus acCording to claiﬁ 8, further com-
prising third control means arranged to cause said second
lens to be moved by said motor according to the movement.
of said first lens for the purpose of retarning an

in-focﬁs state.

10. An apparatus according to claim 9, wherein the

rotating speed of said motor set by said secend control

means is faster than the rotating speed of said motor set

by said third control means.

11. An apparatue according to claim 1, further com-~
prising inhibiting'means for inhibiting the magﬁifying :
power varying action of said first lens while said second
lensnis.caused by.said second controi means to be driven

from said reset state to said focus adjustable state,

12. An optical apparatus comprisingé
a) a movable lens;

'b) detecting means for detectihg the position
of said movable lens, sald detecting means belng arranged
to obtain 1nformatlon on the posrtlon of said movable lens
from an extent to which saldlmovable_lens is moved from
a reset pqsition: and |

c) control means for compulsively moving said
mo#able lens_ro_said reset position'when the power supply
of said optical apparatus is turned'off.

—_— _ﬂ__________________rr;_
A O R - S
I \\ll\l\\ L .-



13. An
wherein said

é magnifying

14. An

said movable

"~ REPLACED
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optical apparatus according to claim 12,
movable lens is a lens arranged to vary

power.

apparatus according to claim 12, wherein

lens is arranged to perform both a focus

adjusting action and a compensating action required when

. a magnifying power is varied.

15. An
said control

said movable

according to

16. An

a)

b)

said movable
c)

operation of

apparatus according'fo claim 12, wherein

means includes a microcomputer, and wherein

lens is moved to said reset position

a program.

'optical'apparatus comprising:

a movable lens;

storing means for sfofing a'poéition of
lens:; and' | |
control means for causing, aftér a resetting

said.movéble lens, said movable lens to

be moved to said position stored by said storing means..

17. An
said.movable

power.

18. ‘An

said movable

apparatus according to claim 16, wherein

lens is a lens arranged to vary a magnifying

apparatus according to claim 16, wherein

lens is a lens for focusing.
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19. An apparatus according to.claim 16, further
‘comprising detecting means for detecting the position_
of said movable lens, said detecting means being érrapged
tb obtain information on the position of said movable lens
from an extént to which said movable lens is moved from

a reset position.

20. An apparatus according to claim 16, wherein
'said storing means is arranged to store information on
the position of said movable lens obtained immediately

before a power supply is turned off.

21. An apparatus according to claim 19, wherein
said storing means is arfanged_to store information on

said position obtained by said detecting means.

22. An apparatus according to claim 20, wherein said
control meéqs is arranged to cause, when said power supply
is turned on, said movable lens to be moved to said

position stored by said storing means.

23. An apparatus according to claim 21, wherein said
control means includes a micrbcomputer, and wherein said
movable lens is moved and controlled according to a

- program.

24. An apparatus according to claim 23, wherein a

nonvolatile memory is employed as said storing means.
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25. An apparatus according to claim 16, further
c_omprising inhibiting means for inhibiting said control
means from causing said movable lens to be moved to said

position stored by said storing means.
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