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Description of the Related Art: In a zoom |l ens of the kind having a
focusing | ens group disposed-rearwardly of a (power) variator |ens group,
the pdgiti‘on of the focusing |ens group not only varies according to a

di stance To-an object to be photographed (hereinafter re gbie t
di stance) but Backgroumdesf vihe IngenbieRf on of the varlatg; ﬂgﬁg;gﬁ%up, 1

i.e., a magnifying power. In the case of a zoomlens of Lt-he—tre—taving
| ens groups d|ffereﬁ¥¢¥da?fah@%dlﬂﬁeﬁﬁé08rder of a focu5|ng | ens group - a

vari ator: | ens group - a compensator, .| ens_group rela
ViEMﬁd fromthe front sF@s %nYﬁBtFﬁﬂsre}ﬁgeﬁaﬁﬂl?vl Bpégﬂgré grgﬁgg?ens
can be changed ghéégtggfpéngens 3ra9a£y1£8c%ﬁesh§5819¥1hB$bower of the

lens or for focusing the lens.

Description of the Relafed 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 vériator léns 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 cgmpensator lens group - a relay lens group as vie&ed
from the fropt 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 dispgsed 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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varylng the'rel ative distances of the variator lens group and the

conpen§ator | ens group in the direction of the optical axi N
for ekanp1e by rotating a cam tube w thout changing the 305|%E§§E? ﬁ EN
focusing lens group. Unlike the zoomlens of that kind, ik—+the—286m

LI LA "2 =3 =4 |||.

of the kind hay kaslacumidie |sttwo tgmyipi«lings ethikaromanging othe he vari at or
I ens group, the position of the focusing |ens group nust be changed

according to wagniEyinigporfert ef ther i ke, |biise. gioulse case of a video

| camera, the picture must be_pre&ented from blurring.

The poéition of the focusing lens group must be
contiﬁuousl§ adjusted fo changes taking place in the
object diétance through a complex process of lens positioh-
control.

A method for such zoom lens position contro;
has been known, for example, from Japanesé taid-Open
Patent Application ﬁo. 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 ié 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, inf&fmation
on the locus stored is taken out from'thelmemory accordingl
to information on the position of the variator leqs group.

Them, 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.ﬁotdr islobtained by counting the number of the

pulée motor driving pulses.' With the'focusing lens group
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- 2- - I'n-cases where shooting is made while changing the
power of the lens, like in the case of a video canera, th
preveﬁted fron1b|urr|ng The position of the focusing |en
continuously adjusted to changes taking place in the obje

—haegni fying
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ct di stance '

t hrough a conpﬂexvpnowéthlnfalansmp&sppewnbleom@mme of the pulseA mndtdmd

for such zoom|ens position control

the position of the focus1ng 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;land.the focusing iehs
‘group is controlled in such a way as to bring rhe high-
freQuency component or the sherpness of an image signal
outpﬁt from the light receiving meaos to the peak value
thereof, because: In cases where the ooject distance
'is externally measured by means of infrared rays or the
like by the so-called acrive type'method,_the zoom lens

in which the-posifion of the focusing lene group varies
with_the zooming position of the lens_(the position of the
variator lens Qroup) necessitetes the positions of the
-focusing lens group-corresponding 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 accuracy'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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has been known, for exanpl e, from Japanese Lai d-Open Patent—Application

No. SHO 6
follows:
zoom positions of the variator lens group (on the axis of abscissa) froma
tel ephot 0 end4Ep ndrdisdes t&'@ et Wddrasualnys disceksi tattng pl ural ity

of zones. The locus of the focusing |ens group for every one of these

-.296110. This | ens position control nej HB@SBBEEBHASBEEN
eferring to Fig. 4 of the acconpanyi ng draw ngs,

he RERhgeEmf

di vi ded zonesthe @@ o ia) menAOL AViairddiestmsige dapacifythe variator
| ens group is shifted, information on the |ocus stored is taken out from
t he menory according Whereas, the focusing method of using an image

51gna1 does not necessitate use of a memory except for a
zooming action. This method is capable of brlnglng 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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to information on the position of the.variator | ens group. Then, the

focusinhg lens group is noved along this |ocus. § SHEEr HAS BEF.N
above-stated control, the information on the posi tion of ‘he Vq&#@thDlens

group is detected by a position detecting means such as ah—encoder:

Further, the i@ dAkcon @ WAePRY i) dilv i TR Hha | £05s B0 06a whi ch
S arranged to rlven neans of a pulse notor is obtained by counting
the nunber of th{amow.sefﬂétnqr 13d ot A SendVghodheid agrsvas hens group
| - 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 groupris
_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 focdsing 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 focusing lens group is
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- 3- driven within a nornal operable range of the pul se notor, th

position of the focusing | ens group is unconditionally de
countlng the nunber of the pulse motor- driving pul ses.
| ens position control method, the posi- tion of the focus

e
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addi ti on to

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 p051tlon 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 information on the

variator lens-group position. An'applicable

representative speed is then determined for a zooming

action.

‘The focusing lens group can be set in a refer-

ence position (hereinafter referred to as a 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 1nformat10n on the p051t10n of the

focusing lens group is set w1th1n 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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the control perfornmed according to the locus information obtained fromthe

menory, In;a suitable focus determ ning nethod, the |ight ¢fTHIRGSHBET €@k BEEN
recei ved through the zoomlens by a |ight recelving means Wwhi ch REPLACED

conposed of photoel ectric conversion elenent's; and the focusing TERS
group is contrpéhed in teehsaofajoad madbsiysgermarrapgemdmtequancwiew
conponent or the sharpness of an image signal output fromthe |ight
recei vi ng neaneft thilh¢ phekreasktieposhéioof isbeedude the cadssiddherfe t he
object distance is externally measured by neans of infrared rays or the
like by the sotbel pperatingerapge nét e, Focasiggnlenss 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 thls position at the start of an automatlc focu51ng
action. As a result, a period of time requlred 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. PFurther, since the reset position is sét

-ﬁithin 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,-fhe resolving

: pOwer:of.the above-stated lens state detecting devicé

must be increased also. Such a device is typically repre-

ep\aced
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in which the position of the focusing |l ens group varies -ﬁﬂggﬁﬁgpggsngN
position of the lens (the position of the variator |ens gfoup) RepLACED
neceséitates the positions of the focusing Iens group cor

the zoom ng posi- tions of the lens to be stored in the nmenory, if the

| ens 'positi ogef@glr By BUIbnbepbsi¢lipncdetieediog devicehat Heretoficmee, the
accuracy of distance nmeasurement, the pitch of the divided areas, the

zoom ng posit thaslend pbelpnbohdeﬂ:eCtthegf dewdiary dfertheygdans having aer y

finely arranged. The necessary anmpbunt of information to be stored within a
- Sys- - high resolving power has often employed an encoder Whlch

is arranged to generate a digital SLgnal in synchronlsm
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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.- 4- temincreases to a great degree, thus necessitati ng LG HES s gEEN
menory of a large storage capacity. Wher eas, the focushpgtggﬁﬁo

of u5|ng an i mge signal does not necessitate use of a nenery—except—for—a
zoonming action. This method is capable-of bringing the lens to an in-focus.

_posi tion “”tho&lwéfslﬂéfagetbﬁelQBH§e EQEt@HeEEs@QeagilbﬂeWNéﬁﬂﬁfdﬂStances
as shown in Fi

example, the power supply 1s sw1tched on. This makes it
impossible, for examplel to have the apparatus in a stand-
by state for shooting by swirching the power supply off
after setting the angle of view and a focal point.
. Further, a method of forcedly shifting a photo-
taking lens simnly 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 necessarf before 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
apperatus 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-
focus position first et a high speed and, after that,
at a normal focusing speed; | |

It is another object of the invention to provide

anfepparatus having a lens contrOl deﬁice which enables
the apperatus to speedily perform a photo-taking operation
by forecedly shifting the lens to a given position when
a power supply is turned'off 80 thet information on the
position of the lens can be obtalned w1thout resettlng |
the lens when the power supply is turned on next tlme.

It is a further object of the invention to pro-
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However, an arrangenment to drive and control the focusing .EﬂﬁigmﬁanA@BEEN'
search of gnlln-focus position during a zoom ng process so] el y IREPLACED
accordance with the above-stated focusing nethod of using the Tmage sigmat

netance, | mgRSn AR bR i AAHIE SFE8 oS HETae TR RS 5oy
n such a casg liRedP ! s Qled nfOAiStIgh %6k Shel Sob2018h0VE! Phel TRYS

i
sensing. To  sal've | s probl'em t ocusing lens group is controlled by

a. focusing sysframdy ﬁﬂﬁ’%%ﬁ%f@%é@i'{thﬁQGSESBéd gbaERibn agerdance
ocus ichis : _

with the above-state
' the lens is reset so that the necessity of readjusting

‘the angle of viéw and the focal point of the lens after
the resetting actioh 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_tﬁe loci of focusing lens posi-
.tiéns.which vary with a distance to a”photo-taking object
inE;elation 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 secénd embodimenf_thereof. Fig. 6 is a
flow charf showing the §peration of the secbﬁd’embodiment.

Fig. ? is a block diagram showing the arrange-

' ment of a third embodiment of the invention. Fig. 8 is a

is Sheet Has Been Replaced
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stored for every one of the plurality of divided zones.
specifjc description of this is as follows: The zoom ng pos
lens dre divided into a pl.u- rallty of zones as shown in Fi

THIS SYPEEHAS BEEN
U1 ONSREM AEBS
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range of near object distances, the loci of the focusing Iens gr oup
relative to thﬁl@MjeharﬂishamtmgdbhaocpehaMAuncbfdthéethlrénembpdlmhat.
inclination of their curves. Therefore, the focusing |ens group positions
(the axis of ordinate of Figi g? #3 arleldeki déagramoshoplingaki epodf leoses.

The shift- ing speed of the focusing |ens group is representatively
- position control deviceé which is arranged according to the

invention as a fourth embodiment thereof. 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

lens 2 is arranged not only to perform a_focusing action

but also to perform the function of a compensator lens for

changes taking place in the position of the

variator lens 1. A so-called relay lens 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 R eplaced .
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5 determ ned for each of the divided zones and is store '
Then, . the focusing lens group is driven at one of differertTﬁgégggggggg?%&§
speeds accordlng to the information on the variator | ens dgroup—postttom:

Mean- ~while, the blurred degree of an image thus obtained is periodically
exani ned. Wheadﬂupdﬁsufimtdbgte@résafnmmged to form the zoom lens

in conjunction with a 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
transmltted to the guide bar 9 via the reductlon
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

-This Sheet Has Been Rep
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to have exceeded a given degree, the driving action on the—f i Y

OCUST 1) Il'
group . at the representative speed is brought to a stop. TEE““S§ Eéﬁﬁg
i

lens group is driven and shifted in the direction of redu ne @)ﬁg gree

of blur by increasing or decreasing the |lens shifting speed. TAfter an

~in-focus stat Snbédebt QhBEQrataelbenSThﬁr PUR iltiodJ N tiled wairiatdmdens 1
representative speed. The focusing action is thus finely perforned without

bl urring theléﬂaﬂeoaidt A4S afhibbebluteheallaeusinen [thies cpmaurtive dmmsh
proximty to the locus. Further, before commence- ment of a zoom ng
action, the f@&ﬁﬁlm9a5¢6he§1uatopebatadt with the encoder pattern.
The variator lens 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 drlver 11a for dr1v1ng toward a
telephoto end T or toward a 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
hscrew_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 causes'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

Thls Sheet Has Been R laced
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to bring the focusing lens group into an in-focus posi- tiopm

19
when the power supply of the canera is swtched on. THI s %EEEN
this fens p05|t|on control device i s capabl e of efficientlly ﬂnnfrJ}

J

_the_focu3| ng | ens group with a menory-of a very small storage capamty
The ‘| ens, thengigire ofcdimdye dirficamainibr oftorn| thel inmage senséng meapseS
system In the case of the lens position control device whi ch
i s arranged i oy hite rommargl qatthel otwieichabs, arhenged ntorperfermonyshem
p03|t|on of -the focusing lens group is
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

This Sheet Has Been Replac
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- 6- obtained by counting the driving pulses of a pul sepotox ifthe

focusing | ens group is arranged to be driven by the pul se Tl PHEET HAS BEEN |
Therefore,” the focusing | ens group must. be in a position hich RBESLASED] e

as a reference point for the pulse count. Information on the focusing |ens
the focusing lens 2 are driven and controlled 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 focueing 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 detectiﬁg 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 Ohe side T or the
other side W; the contrel part 16 determines an applicable
zone from among the &ivided zones according to information
on the positions of the focusing and variator lenses as
'well'as.information on the zooming directien selecte§ 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
higher speed during the zooming action than during a

. -normal fecusing action; beceuse of_the procese_of.readihg

R ——
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group position is then obtained froma nunber of pulses co
focusing lens group is shifted to a certain position from
reference point. One of the divided zones (or areas) storegq_i
is then deter mnnebjecthdammyd. cahixtHeomasfinddtated oy o
position and information on the variator |ens group position. An

appl i cabl e répr@ignt dt,i \whespgeed sfaherhelczenen pear fthe ainbimi by obdecon.
The focusing |l ens group can be set in a refer- ence position (hereinafter
referred to aglgtp@§@topo§he telephoto side T is the fastest speed.

In order'to make the focusing action'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
eet Has Been Replaced- :
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tion) in varied nahners i ncluding: A nethod of bringing t ocusing | ens

" group_back to a reset .position when the power supply is s FﬂﬁbﬂﬂﬁﬂTHA&BHEN
“a et hod of clearing or resetting a focusing or zoom ng p | ti oREBLAZEING

menory after bringing the focusing lens group to the reset posi- tion

when the poveg;tHPRkterene® teh®dgQnl which is a Hlweweshart: the reset
position which is to be used as reference for information on the p05|t|on

~of the focusing | ens gneup stepes Iwi(hkire imafirerm|tHeoousidd' staps" iy oup
driving range, the focusing |l ens group mght be caused to hit the reset
position by aabbepeiatedeasr Somnd prefixed to step numbers): When
the power supply of the video 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

R

heet Has Been Replaced

- HIIll\\ Mt



or a focusi-ng error. This brings about sone inconven-

-7- |ence in terns of |oad and system arrangenent. |n vi eywTH¥ SHBESHAS BEEN
reset ‘position is set to the outside of the operating rangel|of tHREPLACED
focusi ng | ens group. Hence, when the power supply I's swtched on

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

cet Has Been Replaced
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the focusing | ens group which is located in the reset position outside the.

operagipg range nust be shifted fromthis position at the st|arHISEHEET HAS BEEN
automatic focusing action. As a result, a period of time rdquiredENefGnDe

~an in-focus state is attained becones long. In the case of a focusing

method of det gqbl BY ghhNgpRedK il thiee cais@Nof HHRIUEITEL EHEsIEEn O] Bilid Mage
signal by using the“image signal, in particular, the focusing speed
becomes nuch aghawgemendn maye beo Clitinyed ey &hift ik edaisnhig dlaisnee

measuring .type, because: In that case, if the focusing speed is too fast,

the focusing keme @tbier d@eglirelde distance position. For instance, the
focusing leﬁs méy be shifted to a position for an object
_disténce of 5 m instead of the'infinity.distance..

The embodiment may be modified in the following
manner: Various objecf distances may be.selected includ-
.ing, for example, 0.3 m, 1_m, 3m, 5m and thé infinity
distance.. The focusing lens positions corrésponding_td
these'objeCt distances are stored in'a'memory fof'each_of
‘the zooming zones. in addition to that, information on
an object'distance measured by a distance measuring device
is supplied alsd to the éontrbl part. This enables the
lens position control device to begiﬁ the initial focusing
action from én objéct'distandé position most apposite
.to the measured distanée among other positions stored.

| Further, in another embodiment of the invéntion,
the-variafor_lens 1l 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 épeed.faster than a normal
Hmagnifying ppwer;vérying speedQ
| While the first émbodiment @éscfibed in the

foregoing is arranged to use a ptlsé motor for driving

This Sheet Jy; Been Replaceq.
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brought to a stop after overshooting the above-stated peak
Further, since the reset- position is set wthin an area.beygn
|nf|n|ty di st ance point of the focusing |ens group shifting

0%‘??%%%;\; BFEN

lens is in an extrenmely blurring state when it is in the reset posi-

tion. This al seheagseasifig skaw,f ehesingtipdedocusing actifoi t#im tiHe cases
where a lens state detecting device and a m croconputer or the like are
used in com bpeseti posfieioanbancbegltikewdser aamy.ed fout dyc)a afombina-
~automatic focusing systemor the like by carrying out conplex and precise
Iens p05|t|0n tdanrof, fhe asg@p&emgan incremental encoder and an ordi-

nary DC motor. In that instance, the speed of the DC

motor is normally pulse-width-controlled and is increased

to 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:

In one

type, the focdsing lens may be included in the image

forming lens system. In the other type, like in the

case of a lens arrangement where the foremost lens is

shifted along a certain locus at the time of 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 focus 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 position. 1In this instance, provision of a

back-up power supply enables'thé memory to store the

variator lens position and the focusing 1ehé position

obtained when the power supply is turned off.

Then,

- This Sheet Has Been Replaced.
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Ul
al so. Such_a device is typically repre- THIE QEETHASBEEN

Power of the above-stated | ens state detecting device nust br
- 8- sent ed by a | ens position detecting device. Heretoforel R REPLHCED

position detecting device of the kind having a high resolving power has
of ten enployedwbmnehnedpowehlsupplg asr aingnddt ongetbeaverdadtiog tlanssi gnal
I n synchroni sm
and the focusing lens can be promptly brought back to
their positions. |

As described in the foregoing, in accotdance_
with the arrangement of-the_first'embodiment, the second
lens group can be accurately and promptly shifted to an
in-focus position without overshooting 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 iens
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 es a second

'embodiment thereof. Referring to Fig. 5, a first lens
group 101 is arranged to be Stationary. A secopd lens
group (hereinafter referred to as V lens) 102 is arranged
.to vary the magnifying power of the lens. A third lens
group.(hereinafter_referred to as C lens) 103 is provided
for'the purpose oflcorrecting a focal plene in varying
the magnifying power and also'for foous.adjustment.

The illustration includes an iris 104; an'imege forming
lens group 105; an image_sensing plane 106 of an image
sensor thch is made of'a CCD'or the like; an amplifyiné
_c1rcu1t 107 which 1s arranged to amplify the output of

the image sensor; a signal filter 108; a

- Wi



with the shift of the | ens position. Encoders whic . |
digital signals in the above-stated manner can be roughly cl 1§ SHEET HAS BEEN
two kinds. One is called an absolute type encoder which is andE@LACED
generate its own intrinsic.signal correspond- ing to the position of the

| ens. The ot hemiitcsocampatesnloppcacoenitrbypeisendden 10hwhlichs iar reaxgahdd
produce a nunber of pulses in proportion to an extent to which the
position of theoldetermindj fbadthenbasds ofsébe héputnoferbhet ampld fynicarler
S used for consuner appliances on account of the cost and size thereof.

circuit 107, the luminance of an  image projected on the

image sensing plane and to control an 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

This Sheet. Has Been Replaced
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However, wi th the conventional apparatus ar- ranged in the above-stated

a counter for

manner, the use of the incre- nment type encoder necessit at eSTHRCSHHTOMADBEEN
counting the pulses of the encoder in the | ens poOSIREPDRCED
devi ce which consists of a microconputer, etc.. Them T oOrder 1o

control

detect an absobi! gnpefii thenyolehBe1bongs toh®ef AHiFWA0 FRe At R PCesses

are indi spensable: The

exanpl e,

ens Is shifted to a given reset position, for

-reset positiongpiveéheatefhe 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: The V lens 102 is brought to a stop. Step 209:

" The power supply is turned off. Step 210: A check is

made to see if the power supply switch of the camefa has
been furned 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 position of the V lens 102.

| The following furthe:-describes 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 af the'step 202 as 1ong as fne powver
supply switch is not turned off. When thé power supply |
switch is found to be tﬁrned.off at the step 263, tho v
1ens=shiftingldirection is set foward the resetting posi-
tion at the step 204. The speed at which the V lens 102
is to'be shifted_to the reset positiop is sét at a suit-
able value at the step 205. After that, at the step 206,
the Vv lens 102 is dfiven ot the set speed. At the
step 207, the V lens 102 contihues to be shifted unfil

confirmation of the arrival of the V lens at the

ot Has Beett Replaced
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count position of the counter nust be set at a value corresponding to the




before the-counter is allowed to begin to count.

the lens thus nmust be shifted

almays before the above-stated reset actlon when,
supply is switched on. This nakes it inpossible,

.apparatus N FededGosition.

At the step 207:

The position of

| THIS sEEE
for exafple 'Z OREEEN

for exan
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, the V lens 102 is brought to a

stop at the step 208. Then, the power supply is cut

. off at the step 209.

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 immediately 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. After

that, the normal operation. of the camera begins.

The reset process described above enables the

camera to p:omptly begin its normal operation by shorten-

ing the resetting time required after the power supply

is turned on.

The power supply switch for the electrical sys-

tem of..Fig. 5 is either under the control of a microcom-

- puter which is not shown and is other than the microcdm-_

puter 109 or under the control of a logic circuit in the

case of the conventional device.:

Whereas, arrangement to

send a control éignal-from the microcomputer 109 to a

power supply control device enables the camera to'émbody

this invention without recourse to any additional part.

Third Embodiment: Fig. 7 is a block diagram

"showing a third embddimént_oflthe-invention. Fig. 8

is Sheet Has Been Replaced
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by state for shooting by switching the power supply off after setting t he

angl e of V|em/and a focal point. Further, a net R SHEBTEAS ¥i
shifti'ng a photo- taking lens sinply inward when the powe suﬁaéﬁAééﬁgqu
turned off has been proposed by U S. Patent No. 4,827,296t ever—the

probl em that ' 3 £X333%) YElakd WHbwEd helord st i GECERS atbLe! Or e

comencenent a normal operation Tafter the power supply is switched on

: _I s hardly sol yaBlQimh.nNe MG P ORRSRL, thSWady ﬂilél'ileftllﬂdiﬁﬂtbhon

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 tq 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 etepper 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 ie 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,

eet Has Been Replaced -
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It is an object of this invention to provide an apparatus aHhU e '
Ens t0

control deV|ce which is capable of speedily bringing the | iT HAS BEEN
in-foéus position by shifting the lens fromits initial po ~ a8

in- focus position first at a high speed and, after that, at a norma

f ocusi ng speed step 301 is Iprowidedtfer Ub¢cstadt ofietheyBREBEAM: o provi de
an apparatus having a | ens control device which enables the apparatus to
speedi |y perf dr mtepENd-islorey ird afopnsebying: thal ghiftipgngirgetions to

. a given position when a power supply is turned off so that |nfornat| on
“the : of the C 1e§2 103 1£p ge resetting direction. A step %g

is provided for setting a speed at which a resetting
action is to be performed on the C lens 103. A step 304
is provided for checking the output of the detector 301
to see if the C lens 103 has reached the reset_p031tion.
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 confirming that both
the V and C lenses 102 and 103 have been completeiy reset
and are in repose. A step 308 is provided for setting
the above-stated pulse motor_driving 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 comes to a step 204. Steps 204,.205, 302 and
303: The directions and.apposite speeds for shifting the
V and C lenses 102 andf103,to their reset positions erer
.set. Step 207: A check 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 tne

'\—
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position of the |l ens can be obtained without resetting the 1 _
power supply is turned on next tine. - It is a furt1zﬂﬂ%qi ﬁ. BEEN
the invention to pro- ' - 10 i

apparatus having a |l ens control.device which is arranged to store .
i nformati on ospeed Eestidi df ofhe He leams 1Ghdis ofdrndigte heavenzedaberdt o the
stored position after the
the reset p051t10n 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 step 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 arrangement 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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lens is reset so that the necessity of readjusting the angl

e of view and

t he fgcal oint of the lens after the resetting action can
These and further objects and features of the invention wl

F?xg&”ﬁ’l&%‘ﬁ%s BEEN

apparent fromthe follow ng detailed description of enbodin

ec
REBLACED

hat.c ar.ant
TTT

~ LBLLAYA A YAYA!

taken in connection w t Foutrhh Evbodpmenitag Higwi Qgshows in a blockyy| ef

Description of the Draw ngs: Fig. 1is a flowchart sh

ow ng the

operation of diagoam hehenpopPsibhoBorPREKFOde FEVAChhifOr i& ZAATaIGARS

accordi ng

Referring to Fig. 9, a first lens group 401 is

arranged as a fourth embodiment of the invention.

arranged

to be stationary. A second lens group 402 (hereinaftér

referred to as \/ léns) is provided for varying

the

magnifying power of the zoom lens. A third lens group

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 focal point of the lens. In conjunction with these

lens groups, an iris 404 and an image forming lens group

- 405 form the zoom lens of a video camera. An image sensor

which is composed of a CCD, etc. has an image sensing

plane 406. An amplifying circuit 407 is arranged 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 microcomputer and its peripheral

circuits. An aperture adjusting circuit 410 is arranged'

to determine the luminance of an 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 drive

the drive

sources 411, 412_and 413 respectiVely.- Rings 417 and 418

are arranged to rotate accofdingly as the V lens 402

and the C lens 403 are moved. Reset position detecting

" This Sheet Ha:
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to this invention as a first enbodi ment thereof. Fig. 2 is a block

di agram showi ng the arrangenment of the zoomlens position §GRLEQHEEEWASSBEEN
of the first = enbodi nent. Fig. 3 shows changes in the hlgh-ﬁgﬁgmgncy

conponent of an inmage signal in relation to the position of-—e—fotusing

| ens. Fdgvi¢eshdl® ené Hafi agke fowanasd thdetent VIRLHRR OF naky
with a distance to a photo-taking object inrelation to the zoom ng

position of thbBez¥okehend02 and tieyC gens 40 e dim et RSy I?‘P%IT ens
osition
P tions and to supply detection signals to the control part

409. Encoders 421 and 422 are arranged to rotate accord- .-
ing to the rotation of the rings 417 and 418 and to pro-
duce.pulse inforﬁstion respectively while they_rotate.
'Lens position detecting devices 423 and 424 are arranged
to detect the pulse information output from the encoders
421 and 422; to eonvert the information 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 communication of data and control
signals between the control part 409 and the storage
.element 425. d

Fig. 10 is a flow chart showing the flow of
a program to be executed Wlthln 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 begins at a step 501 A step 502 is provided for
.allow1ng the video camera to perform normal actions such
as a_power varying action, an.automatic focus adJusting
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 informa-
tion on the position of the C lens 503 in the storage
- element 425. A.step 505 is provided for’storing informa-

tion on the pOSltlon of the Vv lens 402 in the storage
____-—————~——~——~——f
ot Has Been Replaced |
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ET HAS BEEN

-second enbodlnent t her eof . Fi 6 i
g. s a flow chart showng t I ACED

control device of a canmera arranged according to this inve B ) A
operati on. of the second enbodiment.  Fig. 7is a bIocgﬁﬂ'a”rﬁ

showi ng the arrangenent of a third enbodinment of the invention, 7
- 11 - element 425. A step 506 is provided for cutting the power

supply off. A step 507 is prov1ded for maklng 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 51;.
A step 516 is provided for bfingiﬁg the movemént of the

v lens-4bi 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:
| -
et Has Been: Replaced

e T M \ll\



Fig. 8 is a'flowchart show ng the operation of the third enbodi nent.

Fig. 9.is a block diagram showing a zoom | ens position con{rgis §8¥ETEAS BEEN
which is arranged according to the invention as a fourth efbodi ne ACED

t her eof . Fig. 10 is a flow chart show ng the operatiomof—the—fourtn
enbodi nent . Fig. . | 0GH, &li s hovh R t hegeapt 58h . PakhOf
the fourth enbodi nent. Jélté& %ig) 12 él'isﬁ%; ock di agram shogm' ng the cgnt r ol

part of a fiffdinfiblnEry fitidiss dMeNdiMwed 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

heet Has Been Replaced
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Fig. 13 is-a flow chart showing the operation of the fifth enbodi nment.

Fig. 14 is a block diagramshow ng the control part of a's
of the invention. ' Fig. 15 is a flow chart show ng the

the sixth enbodinqnt. ' Det ai | ed Description of the Pr
Enbodi nment posfition EhHeredrah the gtep si{tf{/)vs

g

ferr

Y
I

éfﬁtEN
CE

i HE athe R klemagianfaundens

position control device which is arranged as a first enbodinent _of this

i nvention to &enhaye meacheq tiheh Resitiondy IR step 13l <. cBRe flow

invention is applied to.a .
_ col

to a stop. Steps 515 and 516:. The same processes are

es to the step 513. Step 513: The C lens is brought

performed for the V lens. Step 518: A check is made to

see if both the shifting actions on the C and V lenses

have been completed. If one of the shifting actions has

not been completed, the flow comes back to the step 512

to repeat the same series of actions. When both the C

and V lenses afe éhifted back to their positions stored

at the steps 504 and 505, the flow of the program comes

back to the step 502 to allow the ordinary camera actions

to begin.

With the program executed in the ébove-stated

manner, each_éf these lenses can be brought back to the

lens positions 6btained immediately before a reset action

even when the resét action is performed;

In the case of the embbdiment described above,

the power supply is allowed to be 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 easily 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 this, it has been practicéd in many cases to

have a power on/off control device disposed outside the

lens controlling computef. Hence, the control part 409

-
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vi deo caner-a. ‘Referring to Fig. 2, a variator lens 1 Clti-ﬂélu-lb}« Q
i mge magni fyi ng power of the zoomlens. A focusing lens 2 i-.a?jﬁa ésﬁ%FN
only to performa focusing action but al'so to performthe turetioR

conpensator lens for changes taking place in the position of thevvarl at or

“lens 1. A soofalthed (feluathleemtpdiment aifyealee aeranged to ingdydefarmng
| ens. The variator lens 1, the focusing |ens
power supply system in a manner as shown in Fig. 11 and

as described below.

Referring to Fig. 11, the csmera is provided
with a power (supply) switch 601 A system control micro-
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 instruction.of the
microcomputer 602. A transmission 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-
ling a control 31gnal from the microcomputer 602 to the
power supply c1rcuit 603. A line 606 is provided for a
power supply to the lens control'computer 608. A
transmission line 607 is provided for sending a power
supply cutting-off signal from the lens control |
computer 608 tc the system control microcomputer 602.

When information on the off;state of the power switch 601

is sent from the microcomputer 602'to'the lens control

computer 608, the computer 608 allows the.flow of the

program to proceed from the step 503 to the step 504.

After execution of the steps 504 and 505, the computer

608 sends to the system control microcomputer 602 via

the transmission line 607 a signal_whiCh permits a cut-off
- action on the power supply. In response to this signal,

the microcomputer 602'cuts off the output of the power

supply circuit 603 through the transmission line 605.

eet Has Been Replaced
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- 12 - 2, the relay lens 3 and an optical |lowpass filter 4 aTils Sﬂmmr}gmagg,ﬁ
to formthe zoomlens in conjunction with a fixed |l ens 20 wii ch i 8Efliacad y

di sposed in the forward-npst position within the zoom|ens. The zoomTens
thus forns through the optical |owpass filter 4 an object inage on an

i mage sensing neans 5 wiheh tbespoweroswitchp60d; ds turned eny@atydheyr 9
extends al ong an optical axis. The guide bar. 9 has a pulley 10 secured to
one end of itnent &imerewhgamdcrecompuierodfe st IpSETPGtH 9is
carried by a fixed tube part (naot shown), to be .rotat but_to.,b ot

3xi al |y movabpeweFhguppdy FaFiciitdn 6@g‘nt ie the,itkle @%&@s eafé)eoc\/\%fﬂ?/earyi ng
riving notor 11 (hereinafter referred to.,as.a zoom.not ‘eduction
mechani sm 10 PSW&Er EHERAY: O ShFedENh EMBTOY PSR %’e&& At

the step 509 and ehsuing steps of the program are executed
by the lens control computer 608. |

Further, the element which is employed as the
storage'element 425 is eithér'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 which is arranged to continuously receive a
power suﬁply deSéite of the stép 506. A RAM card or the
like which is provided with a powér'supply_and arranged to
be removable may be employéd as the.storage element 425.

Fifth Embodiment:l Fig. 12 showé in a block
diagram the control parf of a fifth embodiment of the
invention. Fig. 13 is a flow éhari showing the operation
of the fifth embodiment pefformed accofding to a progrém,
wherein: Steps 701 and.702 are_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 arrangéd to be used for lens control. .
A step.703 is provided for cutting off the power supply
.ﬁithin the limit of not impairing_the contents of the |
'RAM._ A step_507'and'énsuring steps are arranged to
‘execute the flow of the program in thelsame manner és
the flow shown in Fig. 10. | |

Ih the fifth embodiment, a lens'confrollcomputer

_ This Sheet Has Been Replaced
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zoomnotor 11 to the pulley 10a via a belt 10c.. The rotation of the zoom
notor 11 is transmtted to the guide bar 9 via the reductiop nechanism-16-
The screw part 9a of the guide bar 9 is screwed into a scre /T6$ SHEBT HoP REGN
in a support frame la which is arranged to carry the variat ¢r. | enREPLACHPt h
‘the zoom not 06081 hasi tewo ad fifieend, ageraine medes. i sin R ®, VOPN-t he
magni fyi ng power of the lens by shifting the position of the variator |lens

1 in the dir euting ehd lddseptimigliating processes RIRHPADIPENRA iR ¥t 0 t he
support frame la of the variator lens 1.  The brush 12 is provided wth

a conductive lomdémazy marrerhereinaiierereter A 223 'b‘glF‘Pa%f t he

brush 12. An encoder pattern is fornmed on an encoder subs 13.

. t T
posi tion of tMeAgAr atlsy Yhen LN %deﬂ‘%scgffp‘éB?(')l %?Jé£{’/§'-f‘§en9\h3ﬁ9§ﬁlel
conducti Ve br ush Bar L 23 C1es, G, SO aclobhed e R RAnPEhLEbEn- T

~after referred to as a sfand-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 within the computer 608.

Referring to Fig. 12, when a power sﬁitch 601 is
in an qn;state, a request fer an operation in the normal |
mode is sent from microcompﬁtef 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
arranged also to.produce a power supply cut-off.signal to
a power supply cifcﬁit 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
compﬁter 608. With the exception of this, the power
supply to the iens control cohputerlbos 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 exec@ted within the lens eenfrol eomputer.608_
in a manner as described below with reference to Fig. 13:

Step 501: The program begins to be executed.

heet Has Been Replaced:
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- 13 -
control

variator |lens position i nformation thus obtained is supplied to a

part 16. The encoder pattern is arranged to permt HeHeCtHEAT RAS BEEN

each of 16 zones in the formof four bits. A zoomswitch 17 |s ar rargedeb o
-supply a signal to a zqom notor driver 1la for driving toward a —telephot o
end T or towardt athe detepsl 20bnangy 703 : r eThenseunsednvalyegn ot covatansm

not or driver

11a causes the zoom notor 11 to rotate forward or backward.

The switch 17 w$ed feuppetestingchbesppeitigngi PEcCi apdsiVgdamses e

'contrm

part 16.

continuously stored to renew the contents of the RAM untll

“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. Electric energy is saved
by stopping all the functions of the camera except the
function of retaining the_conteots of the RAM. Next,
when the power'switCh 601 is found to have been turned
on again through the sigoal of the transmission line |
604 at the step 507,_the step 508 and ensuing steps of
the program are executed in the same manner as in the
case of the foﬁrth-embodiment described in the foregoing;

Sixth Embodiment: In 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 camere 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 lens

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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manner ,simJar to the variator lens 1. The support frame 2afis sc

The focusing lens 2 is arranged to be carried by a support fr@afgZe 1 15, BEE
the screw part 6a of a guide bar 6. A transm ssion mechani sm7—+s—+6 xégé

RE]

jointly-by a pulley 7a which is secured to the guide bar 6, a notor pulley

7b and a belt
focusing | ens

Tie WOrtrSt Idied efust tifepUdEMsddd anfedDstdhesodt atAofest a
driving pulse notor 8 is transmtted to the guide bar 6 via

the transnm sEmhdeaiimidrdal B KMencteses gheupdingi potehtihd.f ocusi ng
lens 2 to be shifted along the optical axis for focusing. Further, in the

transm ssi on nechani sm Refemeing rtg i Bigr bbputheypnogneMeofrabeocoetsei in

such a way as

to define the pitch of blurred degree of the.inage. A

normal focusi mprictingludeper foreePOh winich is provided for reading

period for unnecessary_actions.

the position of the lens p951t10n 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
\
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- 14 - b
the control

i mage ‘proces
of the imge

asis of image information fromthe inmge sensing -
part 16 which is arranged to performsystem contro aNGEAHAS BEEN
sing action. As shown in Fig. 3, the high-frequ 'ﬁLJ:ﬁﬁ&ﬂgﬂﬂ _

information varies with the position of the focuysin
Each of the fourth, fifth and sixth embodiments

| i

is arranged to store information about the lens position
obtained before the lens is shiftgd to the resét_position
and, after the reset action, to shift the lens back to ”
the previous position the information on which is stored.
An advantage of the arrangement fesidés'in that the iéns
can be shifted back to the previous poéition ﬁithout_
readjusting the lens position even when thé'reset'aqtion
is performed while the camera is in operatioh.

| It is another advantage.of the sixth.embodiment
that the provision 6f the switch arranged to prevent the
1éns position returhing action after_the reset action
effectiﬁely obviates thé unnecesséry 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 lens 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.inforhation obtained
by the focus detecting circuit: a detecting circuit for
detecting the position of'the.sécond 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 the purpose of enabling the

. This . Sheet H '
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lens 2. Therefore, the position of the focusing lens 2 is shif
driving the pulse notor 8 in such a way as to sharply obt iTes BEEPRHR
t he high-frequency conponent. The pulse notor 8 .is drivenjby drKWﬂﬁé,P
pul ses supplied fromthe control part 16 to the pul se not river 8a.
The pul ses thus supplied are counted by a "pul se counter which is disposed

W thin the cojdlee mﬁ&@omyii b&eﬁ'ﬁéféfﬁ da&l?geﬂgh &ﬂ&

hi gh-frequency comnpon ge signal elt ccording to the

above- st at ed %&{E%ﬂr@%ﬁém 19 dPramgedi eotapive thahteasdadar k
changlng part. -

lens from the reset position to the focus adjustable

‘position at a higher speed than the driving speed set

by thé first control circuit.

¢ -mmd
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The support- frame 2a of the focusing lens 2 has a brush 14 nounted on one
side thereof. A reset substrate 15 on which resetting p03|t|ons are

patternized is nmounted on the opposite side of the frane

position of the focusing |ens lelmu:ﬂﬂﬂlm\umume t he ri_@ @E@%:@;%%EEN
operating positions thereof, h part 1

IS in contactcidimB:t he pattern of the'refet’®substrate 15. Wth the
conductive brush part 14a coming into contact with the pattern, the rest
substrate 15 supplies a focusing lens resetting signal to the control. part
16. 1. An optical apparatus comprising:

a) a first lens arranged to perform a
magnifying power verying action;
| b) a second lens arranged to perform a focus-
ing actlon and a compensating action which is requlred
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 obtain an in-focus sfate: |
e) detecting means for deteoting a state of
said second lens; and |
f) second oontrol 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 aocording to claim 1, wherein said
flrst and second control means are arranged to drive said

second lens in the direction of an optical axis.

- This Sheet Has Been Replaced -
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For a zooming action, the variator lens 1 and

- 15 -,  the focusing lens 2 are driven and controlled i }ﬂggﬁggﬁHAsaeﬁN
manner as the conventional nethod described in the forego-{ I ng. REMACED .
exanpl e; the focusing lens 2 is driven at one of the repr ntatTve speeds

determ ned for the3di vafledppamasus 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
information 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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which are sét ina matrix |ike manner as shown in Fig. 4. T -
tinme, the f,ocusing neans which detects the focused state OE ?sih“ﬁ%gégBEEN
through the high-frequency com ponent of the image perfor A
action. . Since the zoom encoder substrate 13.is arranged to be
capabl e of detecting,fosnlapparatust hecowdingg toardaim $,difurdd@ds Ko-16
zoonm ng positions in the case of this (first) enbodi nent. Meanwhile, the
operating rangerbéihgethisdueonyrbidnmennsdiavrrdagedntto causez gadsl sHuond
gives a total of 80 divided zones. Representative lens shifting speeds
are deternm nedléms theb8Omevedsbyespédt moéby asgording to the movement

of said first lens for the purpcse of retaining an

in-focﬁs state.

10. An apparatus according to claim 9, wherein the
rotating speed of said motor set by said seccnd control
means is faster than the rotating speed of said motor set

by said third control means.

11. An apparatue according to claim 1, fufther com-~
p:ising inhibiting'means for inhibiting the magnifying :
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 detecting the position
of said movable lens, sald detecting means belng arranged
to obtain 1nformatlon on the pos;tlon 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_co_said reset position'when the power supply
of said optical appafatus is turned'off.

—_— -________——————————‘**2_
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are stored in a nenory 18.

when the posi -

ot her 'side W the control
the divided zones according to information on the positions of the
focusi ng and vari aldr | anseptisalsippaxatius @aaenddmo it elabbn ag

direction selected by

t he

tion of the zoomswitch 17 is shifted to one

the zoom switch 17." The control
r epr esenvherednspadd sovable; deas dgna HenfeAfmpnged. to vary

4

HA

JBEEN

part 16 determ nes an applicable *enre .rcnﬁé.

In perforning the zoomMgLaChHERF;
sréeliﬁg

the | ens position cqnt[o[ device arranged in this manner, the focusing
| ens nust be ahmageafying power.

14. An

said movable

apparatus according to claim 12, wherein

lens is arranged to perform both a focus

adjusting action and a compensating action required when

- a magnifying

15. An
said control
said movable

according to

16. An

a)

b)

said movable
c)

operation of

be moved to

17. Aan

power is varied.

apparatus according to claim 12, wherein
means includes a microcomputer, and wherein
lens is moved to said reset position

‘a program.

'optical'apparatus comprising:

a movable lenc:

storing means for sfoiing a'poéition of
lens:; and' | |

control means for causing, aftér a resetting
said.movéble lens, said movable lens to

said position stored by said storing means..

apparatus according to claim 16, wherein

said movable lens is a lens arranged to vary a magnifying

power.

18. An apparatuc according to claim 16, wherein

said movable lens is a lens for focusing.
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part 16 then reads
Wth




hi gher speed during .the zoom ng action than during a nornmal %ﬁbusin%
~action, because of the process of reading IS SHEET HAS BEEN
16 - an obj ect imge. Further, as indicated by an arrow V—in RERLAGED

t he speed for the zone near the infinity obj ect -distance on the tel ephoto
side T is the fastasf, smﬁtbppdfawsiefcddrdmi@ thecionmsieg Aettlesr possi bl e

under the

‘comprising detecting means for detecting the p051t10n_

of said movable lens, said detecting means being arranged
to 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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zoom ng action within such a fast speed zone, the focusing _action must he
performed at a higher speed than that of the nornmal focusijnpris BHEET HAGHREEN
representative speed V is adopted as an initial focusing 4peed. REPLACED
Referring again to Fig. 4, in the case of this enbodinment,”@ point Ais
arranged to be thezsesehnpapphiratusohictbedingutiongllades 15, T tfloausi ng:
l.ens position ob- tained for the infinity object distance within each of
the zoom ng z risifgoiANibitlihg meansy b8 ifihdbiting s@id igwntiwl
focusing lens 2 fromthe reset position to an in-focus position, the
control part riéanaugeemt bausing said movable lens to be moved to said

position stored by said storing means.
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focusing lens 2°to be driven first at the initial focusing speed V or at a
speed higher than that until the focusing lens 2 cones to ifs—pesition-for
the infinity object distance within the applicable zoom ng|z E%gfhﬁﬁ%eﬁ\SBTE
that, the control part 16 allows the focusing lens 2 to be _drj vBEPLACER
normal focusi RABsIRRRYF o &HeOWilsRylodirdr counts pul ses for the focusing

| ens position is arranged to be reset at the reset position and is all owed
to start counting the driving pulses at the beginning of the focusing

| ens shifting .action. The driving control performed by the

control - : An optical apparatus comprises a first lens to

be used for changing a magnifying power; a second lens to
be used for focus adjustment and also for compensation re-
quired when the magnifying bower 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 information obtained
by the focus defecting circuit; a' detecting circuit for
detecting the position of the second lené: and a second
control circuit for driving the second lehs to a nqrmal_
focus édjusfable position after driving the second lens
to a reset position.for the purpose'of enabling the
detecting circuit to perform'a détedting action. The
second control circuit is.arrangéd to'drive the secohd
lens from the reset position to the focus adjustable’
position at a higher speed than the driving speed set

by the first control circuit.
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part 16 in 'shifting the focusing lens 2 fromthe reset Position to the

I-n-focus position is described bel ow
with reference to Fig. 1 which is a flow chart:

- 17 -
AL._a step 51

“(hereinafter the word ' 'step” is abbreviated as S and prefi kaWIS SHERERAS BEEN‘;

nunbers): Wen

FIG.1
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REPLACED
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t he power supply of the video canera is turned on, the signal fromthe
reset substrate 15 is checked to find if the focu5|ng lens 2 is |n the

reset position A. If not, the flow of operation comes to g R
the focusing lens 2 is forcedly shifted to the reset positji g% WN%?ﬁEN
~the focusing lens-2 set in the reset position, the pulse d @R g

arranged to count the focusing lens positions 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 position of the
f ' I 2 : - '
ocusing |ens | FI G.2
T W
Ia
[

6
(¥

| CONTROL PART I:_
t

MEMORY
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corresponding to the infinity object distance is read fromthe menory 18

according to the detected position of the variator lens 1. # Jﬁ?B
made to see if the focusing lens 2 is in a position for the |nfhghji¥ BEN

object distance. If not, the flow cones to a step 57. S57:~Fhe—+66cus] _
lens 2 is driven at the initial speed V. S58: Wth the focusing |ens 2"
thus shifted at the initial focusing speed V, when it reaches the '
position for the infinity object distance, i.e., when the counted val ue of

t he pul se counter reaches a value cogrespo n o the infinity distance,
t he focusing : FE f @.8 :

}
= IN-FOCUS POSITION
= |
FOCUSING LENS POSITION

06m ;E: I (:;;‘1'

0w
4 0lm ) 0.3m ) 06m
2500 S [ S T
il )’ )59 % ™ 5
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= m %% - TN
% /'/,// w,\v__~v
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lens 2 is stopped frombeing driven at the initial focusing speed V. S59:-
~The focusing lens 2 is driven and controlled at the nornal focusing speed
whi ch is | ower . - - 18 - than_the initial
focusing speed V. The initial focus- ing action cones to anisesHEmy aks BBen
| ens focused .on a desired photo-taking object. Further, [duri ngephecss ocess

|
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of driving the focusing lens 2 to the initial in-focus
magni fyi ng, power varying action is inhibited.
f ocusi-ng lens 2 fromthe reset

power supply of the canera turned on,

posi
I n

t TS, SHERF HAS BEEN
shi f REFAGHRE

position to an in-focus position with the:
the focusing lens 2 is first driven
to the infinity object distance position at the highest

‘of the speeds set

for driving the focusing | ens er the | gE%d(iien at the
normal focusi ng speed. ThereZ@re (thesmium )g actFSE eedi | y

carried out.. +
22~ NORMAL ACTION
7 |
N0
POWER SW OFF 7
204~ ] Dz RESETTING DIRECTION
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20N puwm OFF
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As nentioned above, the focusing lens is shifted at a very high speed for
the injtia] focusing action. Therefore, in the case of the so-called '

"cancorder", it is preferable to avoid any noise that m ght jreselSHERTeMms BEEN
the high driving speed by nuting the audio signal of a m cr@phoneRBFLATED
i nhi biting a change to a recordi ng node. In the case of The

first enmbodi mrent described above, the focusing lens 2 is driven for
initial focusing at the speed V which is the highest of the focusing | ens
shifting speed set for a zoom.ng action. However, the initial focusing
action may be perforned on the focusing '
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lens 2 at a spéed hi gher than the speed V.

focusing lens is arranged to

pOSI tion at

the focusing lens to

“ Further, while the

be shifted to the infinity object distance

- - 19 - the high speed in
the case of the first enbodlnent this arrangenent nmay be chaity®8HEBT siakfdery

REPLACED
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sone ot her desired distance position. For instance, the focusing |ens may

be shijted'to a position for an object distance of 5 minstead of the
}nflnlty dLstance: _ The enbodi nent nmay be nod.fued'EEE?&EES?I&?EE&§7
ollowing nenner: Various object distances may be sel ected incl ygp A0,

for exanple, 0.3 m 1 m 3 m 5 mand the infinity distance. ' o
| ens positions corresponding to these object distances are stored in a .
menory for each of the zoom ng zones. In addition to¥8hat, information on
-an obj ect distance neasured by a di stgace neasuring dEﬁice i's supplied

also to the control part. This enabl esFt he o
it
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| ens positi-on control

obj ect di stance position nost apposite
ot her positions stored.

t he vari ator
| i ke the focusing lens 2,

‘invention,

device to begin.the initial
to the measured di stance anong
in anot her enbodi TeStsEEETHMS BEEN
lens 1 is arranged to be driven by o}
so that the variator

Furt her,

‘focusing action from an

a pul RBPLAGHDOr ,

| ens position can be

detected by counting the nunber of driving pulses. Then, the variator | ens
nmust be shifted back i )osi tion when the power sup is turned
on. In this instance al io, g;ﬁii varjat or lens can S#hlf t@ edily
back to, for eyézyle its W gd=angle end pasjtion
. 1 .
50—  NORMAL ACTION
503 '
POWER SW OFF ?
504~ STORE FOCUSING POSITION
!
605~  STORE ZOOMING POSITION
: * Sheet Has Been Replaced
806~ POWER OFF
- HIllI\llIIIIHl\IlIIIIll
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_ oy :
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i - 516
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M~ IEAIISTI]IIEI] IIMIIIG i .
| POSITION | 517 - oi8
SHIFTING
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CLENSIN
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SHIFT G LENS
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(Fig. 4) by driving it at a speed faster than a nornal

varying speed.

foregoing Is arranged to use a pulse notor for driving
the focusing lens, the |n|t|al focusing action fro

- 20-

magni fyi ng power

VWhile the first enmbodi mrent descri bed |n t he

FIG.11
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reset position can be |ikewi se carried out by a conbina- tion of, for
exampl e, an increnmental encoder and an ordi- nary DC notor. In that

i nst ance, "t he speed of the DC notor is normally pul se-w dt tf.ﬁélé |
s increased to a high speed by settlng it at its 100% dut é‘“ﬂ H

time of initial focusing. The arrangenment of the f
][my be clhgﬂgegﬁlmnto one of thga f;)lhleo:mnggetvxo types: In Ogestte?/npel nt[]ﬁe"
_o?ﬁgfl ?3pe, Jfi ke in\the a lens grEgInﬁ vige %lhe forenost |ens
s _ ’l Tm
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shifted along a certain locus at the tine éﬁ%?%%%&;zﬁyarylng action, the

whol e I ength of the | ens becones shorter in the w de-angle end position W
for better storability and portability. In the case of the

the focusing lens is returned to its-reset position before t
supply is turned off.- If the zoom |l ens -id tn that type, the
in focus in the.infinity AreaRaTUSd WD CENT TONTROIODEWR | d
power supply is turned on. However, if a specific power vary-

position 1S g8skapghid oY eﬁanm&a@imqm presetting switch

t he | ens posi can be designate
Field of the Invention: o
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PLACEMENT SHEET
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P LR This7invéntion rél%%es to an apparatus arranged

L : PR

:}*' ”to control a lens for varying the magnifying power of the

lens or for focusing the lens.
9 This Sheet Has Been Rep
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In a zoom lens of the kind having a focusing

Description of the Related Art:

lens group disposed in rear of a (power) variator lens
group, the position of the focusing lens group not only
varies according to a distancé to an object to be photo-
graphed (hereinafter referred to. as object distance) but
~also varies with the position of fh; Qériétor lens group,
i.e., a magnifying power. 1In the case of a zoom lens of
the kind having lens groups differently arranged in the
order of a focusing lens group - a variator lens group

- a compensator lens group - a relay lens group as viewed
from the front side of the lens, the magnifying power

of the lens can be changed while keepin§ it in an ih-focus
state by just varying the relative distances of the vari-
ator lens group and the compensator lens group in the
direcfion of the optical axis of the lens, for example,
by rotating a cam tube without changing the position

of the focpsing lens group. Unlike the zoom lens of
that.kiﬁq: in the zoom lens of the kind having focusing
lens group disposed in rear of the variator lens group,
the pos;tlonsof the focusing lens group must be changed

according to the p051tlon of the variator lens group.

THIS SHEET HAS BEEN
REPLACED




and shifted to the preset power varying position from the reﬂé??gg$hﬁlj i1

h

|n this instance, provision of a back-up power supply enabl ds jttre ncuury”
to store the variator lens position and the focusing |ens p05|tk9$JﬂN,w9]
obt ai ned when the power.supply is turned 6ff. Then, 5
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In cases where shooting is made while changing the
magnifying power of the lens, like in the case of a video
camera, the picture must be prevented from blurring.
The position 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 control

has been known, for example, from Japanese Laid-Open
Patent Application No. SHO 62-296110.

| This lens position control method is as follows:
Referrihg to Fig. 4 of the accompanying drawings, the
range of zoom posifions 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 posi-
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.
Then, the focusing lens group is moved along this locus.

Under the above-stated control, the information

on the position of the variator lens group is detected by

‘a position detecting means such as an encoder.

Further, the information on the position of the focusing
lens group which is arranged to be driven by means of
a pulse motor is obtained by counting the number of the

pulse motor driving pulses. With the focusing lens group



when the power supply is turned on, the variator lens and t{REFIACEMENT SEEET

lléns can be pronptly brought back to their positions.

first enbodi ment, the second |ens groap3c§n be accurately apd

described in the foregoing, in accordance w th the arrangengnf @f.t .
pﬁéhﬂ?ﬁYWV/

shifted to an in-focus position w thout overshooting before
fyi ng power varying operation. Wth the initial position

| ens group set beyond_ the infinity distance ositign

al lowed to simdyen yitbdona pRFmak (ﬂ?ﬁ’?’%’ o)

of
% %.t?%%h§§fquic y passi ng

almanj -

t he second
bHe-

the lens group thioual t° P Foddl{dl el SSRGS 20 ntdndbtEonat1y

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

obtained from the memory. In a suitable focus determining

method, the light of the object is received through the

zoom lens by a light receiving 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

output 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 corresponding to all the zooming posi-

tioné of the lens to be stored in the memory, if the lens

position control must be finely carried out. In that in-

stance, the accuracy 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-




no in-focus state is attainable. Second Enbodine fe5x§§ﬁén'f

b¥ock diagram showing a |ens position control device of a ”“Fa'“ﬁf?ﬁﬁgeu
according to this invention as a second ,enbodi nent thereof} @ethqgw p
Fig. 5 afirst lens group 101 is arranéed to be statlonar second
group (hereinafter referred to as V lens) 102 is arranged ﬁh ¢K%mm_~

magni fyi ng power of the lens. Athird lens group (hereinafter referred to
as Clens) 103 is provided for the(gaépose of correcting a“fotatptame -
varying thgemuipdfeds|s fend anfp &l Tee, f bbus neFessitating

the use of a memory of a large storage capacity.

Whereas, the focusing method of using an image
signal does not necessitate use of a.memory except for a
zooming action. This method is capable of bringing the
lens to an in-focus position without following the locus
for every one of the object distances as shown in Fig. 4.

However, an arrangement to drive and control
.the focusing lens group in search of an in-focus position
during a zooming process solely in accordance with the
above-stated focusing 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
ef 1/60 sec (the NTSC system). 1In such a case, the speed
of the focusing action is too slow for image sensing. To
solve this problem, the focusing lens group is controlled
by a focusing system by driving and controlling the lens
group in accordance with the above-stated locus which is
stored for every one of the plurality of divided zones.

More svecific description of this is as follows:
The zooming positions of the lens are divided inte a plu-
rality of zones as shown in Fig. 4. Within a range of
near objeet distances, the loci of the focusing lens group
relative to the object distance do not show much differ-
epce in the inclipation of their curves. Therefore, the
focusing lens group positions (the axis of ordinate of
Fig. 4) are divided into a plurality of zones. The shift-

ing speed of the focusing lens group is representatively
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‘The illustration includes an iris 104; an inmage form ng IensREPBAEEN&QqT§E§EE
i fage sensing plane 106 of an image sensor which is nmade of {a [CCD or the

like; an anplifying circuit 107 which is_arranged to anplify tiheyguismntiyef
the i mage sensor; a signal filter 108; a > -
22 -

—

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 driving action on
the focusing lens group at the representative speed is
brought to a stop. .Then, the focusing lens grbup is
driven and shifted in the direction of reducing the degree
of blur 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 performed without blurring
the image by thus shifting the focusing lens group in
close proximity to the loéus. Further, before commence-
ment of a zooming aétion, the focusing system is 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 control device
is capable of efficiently controlling the focusing lens
group with a memory of a very small storage capacity.
The lens, therefore, can be driven and controlled with
a very simple system.

In the case of thg lens position control device
which is arrangéd in this manner, on the other hand, the

information on the position of the focusing lens group is
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ni croconputer 109; a control circuit 110 which is arranged imufeteLm.NE
- an the basis of the output of the anplifying circuit 187, ttﬁf‘@’r@%ﬁ& g&;ﬂ.& J
an i mage projected on the inmage sensing plane and to contrdl [an opening of ;
closing action on the iris 104; drive sdurces 111, 112 and |13 O ¢high 1gs |
arranged to drive the V lens 102, the Clens 103 and the irfig 104 ;
respectively; drivers 114, 115 and 116 which are arranged tjo drive the
drive sources 111 to 113 respectively; a gear 117 which ro es _

accordingly as  the V. I i s Kl - i o R
B oL ateanl WrE0intits] EnEPYS 1R BIEEr oH1R Wil o i ANOET

if the focusing lens group is arranged to be driven by

PV

the pulse motor. Therefore, the fogusing lens group must
be in'a positioh which is usable as a reference point
for the pulse count. Information on the focusing lens
group position is then obtained from a number of pulses
counted when the focusing lens group is shifted to a
certain position from the above-stated reference point.
one of the divided zones (or areas) stored in the memory
is then deterﬁined to be applicable from information
on the'fdcusing lens position and information on the
variator lens group ﬁosition. An applicable
representative speed is then determined for a zooming
action. |

| The focusing lens group can be set iﬁ a refer-
ence position (hereinafter referred to as a reset posi-
tion) in varied manners, including: A method of bringing
the focusing lens group baqk to a reset pbsition 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
usgﬂ as reference for information on the position of the
focusing lens group is set within a normal focusing lens
group driving range, the focusing lens group might be
caused to hit the reset position by a t?mperature error

or a focusing error.  This brings about some inconven-
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ref erence position; a pulse generator 119 which is arranged to rotate
according to the rotation of .the gear 117 and to produce puf3
intervals for the rotation; and a pul se _detector 120 which

detect the pul ses generated fromthe legb'generator 119 and|to
the result of detection to the m croconputer 109.
flow chart showing a programto be executed withia the m cfogonpute
for the purpose of practicing the second enbodi ment. Refer
the program begi ng, afefms$tep 26dd dndasgsepm2@zrahgement.

'—--_N_‘_.F

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 operating range must be shifted
from this position at the start of an automatic focusing
action. As a result, a period of time required before
an in-focus-stafe is attained becomes long. In the case
of a focusing method of detecting the peak éf the high-
frequency component of an imége signal by using the image
signal, in particular, the focusing speed becomes much
slower than the focusing system of the external distance
measuring type, because: In that case, if the focusing
speed is too fast, the focusing lens grdup 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 it is in the reset posi-
tion. This also causes the slow.focusing speed.

Further, in cases where a lens state detecting
dévice and a microcompﬁter of the like are used in com-
bination for enhancing the operating efficiency of an
automatic focusing system or the like by carrying out
complex and precise lens position control, the resolving
powver of the above-stated lens state défecting device

must be increased also. Such a device is typically repre-
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normal operation of the canmera is perforned including an. aut gq '
fqQcusing (AF) action and a zoom ng action, etc.. Step 203: Th#a:

L

B

Ty it
’.\‘}3;

supply of the canera is checked to see if it has been swtched
204: ‘The direction in which the Vlens 162 s to be shifted {s
the reset position of the V Iens. Step 205: The speed
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sented by a lens position detecting device. HerL%of pome

the lens position detecting device of the kind having a

high resolving power has often employed an encoder which

is arranged to generate a digital signal in synchronism

with the shift of the lens position.

Encoders which generate digital signals in the

above-stated manner can be roughly classified into two

kinds. One is called an absolute type encoder which is

arranged to generate its own intrinsic signal correspond-

ing to the position of the lens.

incremént type encoder which is arranged to produce a

number of pulses in proportion to an extent to which the

position of the lens is shifted. the

In most cases,
increment type encoder is used for consumer 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 type encoder necessitates inclusion of a counter for

counting the pulses of the encoder in the lens position

control device which consists of a microcomputer, etc..

~Step-
Sgly LAy

e e e et e

The other is called an

@7’;

T

e l
T2 s

Then, in order to detect an absolute position of the lens,

the following operation processes are indispensable: The

lens is shifted to a given reset position, for example,

immediately after the power supply is switched

on; and

then the count position qﬁ the counter must be set at
a value corresponding 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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at which the Vlens 102 is to be'shifted for resetting it i

) =
206: The position of the Vlens 102 is driven at the set speegth Lﬁﬁ% gxéﬁﬂlﬂ.
A check is made to see if the V lens 102 has reached the r

sqt
If so, the flow of the programconmes fo”a"step 208. step 409: gpfﬁej/;\)\‘lé?{s
102 is brought to a stop. Step 209: The power supply is turn off. Step
210: A check is made to see if the power supply switch of §he camera has
been turned on. Step 211: The power supply is turned on. Step—2iz—The

o L%

counted val ue ofu < veFomepddiet iahovera tatedgresent act ivn c¥hes, df-%ﬁosed
within the

xample the power supply is switched on. This makes it
e ’

impossible. for example, to have the apparatus in a stand-
py state for shooting by switching 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'before 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
apparatus having 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-
focus position first at a high speed and, after that,
at a normal focusing speed.

It is another object of the invention to provide
an apparatus having a lens control device which enables
the apparatus to speedily perform a photo-taking operation
by forcedly shifting the lens to a given pbsition when
a power supply is turned off so that information on the
position of the lens can be obtained without resetting
the lens when the power supply is turned on next time.

It is a further object of the invention to pro-
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t he second enbodi sis of the flow of the progra hBwhuiaN 597 §
Fig. 6 After thellif s at thé ¥t ép 201, the microcpnputer 109 _;
. continuously allows the to performthe normal operatipon 1TnAcrodrng——— %
f

the AF and zoom ng actions at the step 202 as long as the p
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switch is not turned off. Wien the power supply switch is found tq 5%””“““"““¢
turned of f atidiee ait @PEAFRtUuSH dAYingm keng (¢optEPt cBBV IR ¥NdED dfnar d

the resetting posi- . ) ‘as
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 nécessity of readjusting
thé 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 from the following detailed
description of embodiments thereof taken in connection

with the accompanYing drawings.

Brief Description of the Drawings:

Fig. 1 is a flow chart showing the operation of
a zoom lens position control device which is arranged
according to this invention as a first.embodimént thereof.
Fig. 2 is a block diagram showing the arrangement of the
zoom lens position control device of the first embodiment.
Fig. 3 shows changes in the high-frequency component of
an image signal in relation to 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 devicé of a camera arranged according to this
invention as a second embodiment 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

THIS SHEET HAS BEEN
REPLACED
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tion at the step 204. The speed at which the V lens 102 is t

to the reset positThigPheet HesdeereBeplacedyi t -  abl e val ue at the st

that, at the step Qt 8k 102 is_driven at the set d

step 207, the V len [ s to betShifted until confi
the -

arrival of the V lens at

flow 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 thereof.. Fig. 10 is a
fldw cﬁart showing the operation of the fourth embodiment.
Fig. 11 is a block diagram showing the control part of the
fourth embodiment. Fig. 12 is a block diagram showing the
control part of a fifth embodiment of the
lipvention. 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 freferred Embodiﬁents:

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. 2, a variator lens 1 changes
the image magnifying power of the zoom lens. A focusing
lens 2 is arranged not only to'perform a focusing action
but also to perform the function of a compensator léns for
changes taking place in the position of the
variator lens 1. A so-called relay lens 3 is arranged
to serve as an image forming lens. The variator lemns 1,

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

THIS SHEET HAS BEEN
REPLACED
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reset position. € step 20 Qﬁ output of the detector 1f ﬁg
faer the arrival of glihéﬁ at the reset position. Upon i fﬁﬁﬂi
the V lens 102 at |on the V I'ens 102 i s broug trto a "stopT
at the step 208. The ‘\ pIy id2cat off at the ste PO@O JAK 1907 5
After the power supp cut off, the flow of the programc nﬁi to the =’ ;
step 210 to wait for re-closing of t he power supply swtch. ~t-he-power...

suppl y smntch is closed, the flowimedi ately conmes to the iéng-211
low-pass filter 4 are arranged to form the zoom e o

[

in conjunction with a fixed lens 20 which is fixedly
disposed in the foremost position within the zoom lens.
The zoom lens thus forms through the optical low-pass
filter 4 an object image on an image sensing means 5
which consists of a CCD, etc..

A guide bar 9 extends along an optical axis.
The guide bar 9 has a pulley 10a sécured to one end of it
and a screw part %a on the other end. The guide bar 9
is carried by a fixed tube part (not shown) to be
rotatable but to be not axially movable. The lens
position control device includes a power varying driving
motor 11 (hereinafter 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 1l is
transmitted to the guide bar 9 via the reduction
mechanism 10. The screw part 9a of the guide bar 9-is
scfewed into a screw hole 1b formed in ‘a support frame la
which is arrang=d to carry the variator lens 1. With
the zoom motor 11 driven to rotate, the guide bar 9 is
rotated to vary the magnifying power of the lens by
shifting the position of the variator lens 1 in the direc-
tion of the optical axis.

A brush 12 is secured to the support frame la

of the varlator lens 1. The brush 12 is provided with a
conductive brush part 12a which is formed at the fore end

Part of the brush 12. An encoder pattern is formed on an

THIS SHEET HAS BEEN
REPLACED




to turn on the power supply to appricable circuits. Then, t] pugﬁﬁh@@gpqgg BT

of the mcrocon‘put ghhis @tHa;m@ltReﬁLceél count ed val ue correspondrrg—to—tire

reset position. Afte ormal o erat[on of the canr

The reset process d m’ﬂﬁ enabreé the camera to pro I@EEééﬁﬁW?fs
nor mal operation by shorten- the resetting time require fiter the
power supply is turned on. The power supply switgch for the

el ectrical sys- temof Fig. 5is either under the control
put er which escoderssubataatiei 3ot hrhet pasitiomiod ddwmvariator lens 1

is encoded as an absolute value when the conductive brush
.part 12a comes into cbntaét with the_encoder pattern.

The variator lens position information thus obtained 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 lla for driving toward a
telephoto end T or toward a wide-angle end W. 1In re-
sponse to fhis signal, the zoom motor dri?er 1la causes

. the zoom motor 11 to rotate forward or backward. The
switch 17 also supplies a iens 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
screw part 6a of a'guide bar 6. A transmission
mechanism 7 is formed jointly by a éulley 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 causes the position of the foqusing
lens 2 to be shifted along the optical axis for focus-
ing. Further, in the transmission mechanism 7, a gear
ratio or a pulley diameter ratio is set in such a way
as to define the pitch of blurred:degree of the image.

A normal focusing actign'is performed on the

1 THIS SHEET HAS BEEN
| REPLACED
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puter 109 or
conventi onal

the m croconputer 109 to a power supply control device ena Ibs tﬁémcanerai

to enbody this invention without recou to any additional paB®. Jan 1097 | g
Third Enbodinent: Fig. 7 is a block diagram showing a thir{d enbodlnent of §
the invention. Fig. 8 - - 251“;““““““~~«m»mM ;
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under the control of a logic circuit in the e
devi ce. \Wereas, arrangenent to send a contro ubire

i
|

basis of image lnformatlon from the image sensing means 5
by the control part 16 which is arranged to perform system
control and an imagé processing action. As shown

in Fig. 3, the high-frequency component- of the image
information varies with the position.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
supplied from the control part 16 to the pulse m&tor
driver 8a. The pulses thus supplied are counted by a
pulse counter which is disposed within the control
part 16. ' The focus may be detected throﬁgh the
high-frequency component of the image signal either
according to the above-stated sharpness or according
to the gradient of a light-and-dark changing part.

The support frame 2a of the focusing lens 2 has
a brush 14 mounted on one side thereof. A reset
substrate 15 on which resetting positions are patternized
is mounted on th2 opposite side of the frame 2a. When
the position of the focusing lens 2 is located outside
the range of the operafing positions thereof, the
conductive brush part 14a of the brush 14 is in contact
with the pattern of the reset substrate 15. With the
conductive brush part l4a coming into contact with the
pattern, the rest substrate 15 supplies a focusing lens
resetting signal to the control part 16.

For a zooming action, the variator lens 1 and
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is a flow chart showing the operation of the third enbodinen1REPbA€EE@§H‘S§
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tigures, the parts which function in the same manner as thosg¢ pf Frgs—5—
and 6 are indicated by the sane referen nuner al s. feern b M,
to Fig. 7, a detector 301 is arranged 'tggdétect whet her or npt Fﬁéﬁééhgﬁgl

103 is in a given reference position. In the case of the thijJd-erbediaent

a st epper

r motor which is not easily be affected by the forcg of inertia
and permts accurate control by a

the focusing lens 2 are driven and controlled 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 determined for the divided 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 capabié of detecting for 16 zones, the zooming range
is divided into 16 zooming positions in the case of this
(first) embodiment. Meanwhile, the operating 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 memory 18.

In performing the zooming action, when the posi-
tion of the zoom switch 17 is shifted to one side T or the

other side W, the control part 16 determines an applicable

zone from among the divided zones according to information

"on the positions of the focﬁsing and variator lenses as

well as information on the zooming direction selected by
the zoém switch 17. The control part 16 then reads.the
representative speed of the zone from the memory 18.
With the lens position control device arranged
in this manner, the focusingllens must be shifted at a
higher speed during the zoom;ng action than during a

normal focusing action, because of the process of reading
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arranged to perform focus adjustnent. To control ajd
action on the stepper notor 112 by the microconputer 109, pul 3
equal to the phase at which the stepper Wdtor 112 is rotatedic nGbé

supplied directly to a driver 115 from the m croconputer 109 herefore,. ...

I's enpl oyed as the drive source for the C lens

Engrggen o

IS not necessary to provide any additional pulse generatof at the V 1
if the increnent and the decrenent of the nunber of—pul-ses—are—---
counted within t{gﬁégﬁnﬁmagqmnxﬁu:thr.}ﬁﬁwﬁnﬂicéfedrhw @ni agrewuiVce 112 is

not a stepper@ho

r,
in Fig.

_gistance on the telephoto side T is the fastest speed.

4, the speed for the zone near the infinity object

1n order to make the focusing action possible under the
zooming action within such a fast speed zone, the focusing
action must be performed at a higher speed than that
of the normal focusing. This highest representative
speed V is adopted as an initial focusing speed.

Referring again to Fig. 4, in the case of this
embodiment, a point A is arranged to be the reset position
"of the focusing lens 2. The focusing lens position ob-
tained for the infinity object disténce within each of
the zooming zones is stored in the memofy 18. Tﬁen, in
shifting the focusing lens 2 from the reset position
to an in-focus position, the control part 16 causes the
focusing lens 2 to be driven first at the initial focusing
speed V or at a speed higher than that until the focusing
lens 2 comes to its position for the infinity object
distance within the applicable zooming zone. After fhat,
the control part 16 allows the focusing lens 2 to be
driven at a normal focusing speed. The counter which
counts pulses for the focusing lens position is arranged
to be reset at the reset position and is allowed to start
counting thg driving pulses at the beginning of the
_fccusing 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 beiow
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with reference to Fig. 1 which is a flow chart:

At a step 51 (hereinafter the word "step” is
abbreviated as S and prefixed to step numbers): When
the power supply of the video camera is turned on, the
signal from the reset substrate 15 is checked to find
if the focusing lens 2 is in the reset position A.

If not, the flow of operation comes to a step 52. S52:
the focusing lens 2 is forcedlj shifted to the reset
position. S53: With the focusing lens 2 set in the
reset position, the pulse counter which is arranged to
count the focusing lens positions is reset to a zero
position. S54: The position of the variator lens 1

is detected through the zoom encoder substrate-13. §55:
Information on the position of the focusing lens 2
corresponding to the infinity object distahce is read
from the memory 18 according to the detected position
of the variator lens 1. S56: A check is made to see
if the focusing lens 2 is in a position for the infinity
object distanée. If not, the.flow comes to a step 57.
S57: The focucing lens 2 is driven at the initial
speed V. S58: With the focusing lens 2 thus shifted
at the initial focusing speed V, when it reaches the
position for the infinity object distance, i.é., when
the counted value of thé pulse counter reaches a value
corresponding to the infinity distance, the focusing
lens 2 is stopped from being driven at the initial
focusing speed V. S59: The focusing lens 2 is driven and

controlled at the normal focusing speed which is -lower
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Is provided for setting the shifting direction
resetting direction. A step 303 is proviﬁed'for setting a spegd i
resetting action is to be perforned on ¢ ;
provi ded for checking the output of the detector 301 to see if.the Clens 3
103 has reached the reset position. A step 305 is provided for driving the
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ing action comes to an end with the lens focused on a

desired photo-taking object. Further, during the process
of driving the focusing lens 2 to the initial in-focus
position, any magnifying power varying action is
inhibited.

Ih shifting the focusing lens 2 from the reset
position to an in-focus position with the power supply of
the camera turned 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 focusing action can be speedily.carried
out.

As mentioned above, the focusing lens is shifted
at a very high speed for the initial focusing 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
above, the focusing 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 performed on the focusing
lens 2 at a speed higher than the speed V.

Further, while the focusing lens is arranged to

be shifted to the infinity object distance position at



stop. A step 307 is provided for confirmng that both the ' HEET
102 and 103 have been conpletely reset and are in repose. step 308 is
provi ded for setting the above-stated %se not or driving ulségeobﬁﬂéPV/
(hereinafter referred to as focus counterj at a value corrgsgonding to the
"reset position. The details of the flow of the program are [as descri bed

below wth reference to Fig. 8. Step 301: The pr bhegins to
be execut ed. Step 202: The nornal actl of _the c al dto
conti nue untgHe aigbwepeedydBl \Hes Hassh q S h o hﬁﬁé&ﬁé& tRYE

arrangement may be changed to shift the focusing lens to
some other desired disfance positioﬁ. For instance, the
focuging.lens may be shifted to a position for an object
distance of 5 m instead of the infinity distance.

The embodiment may be modified in the followiﬁg
manner: Various object distances may be selected includ-
ing, fof example, 6.3 m, 1m, 3m, 5 mand the infinity
Aistance. The focusing lens positions corresponding to
these object distances ére 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 also to ﬁhe control part. This enables the
lens position control device to begih_the initial focusing
action from an object distance positibn most apposite
to the measured distance among other positions stored.

Further, in another embodiment of the invention,
the variator lens 1 is arranged to be driven by a pulse
motor, like the focusing lens 2, so that the variator lens
position can be detected by counting the number of driving
pulses. Then, the variator lens must be shifted back to
its réset position whén the power supply is turned on. 1In -
this instance also, the variator lens can be shifted spe-
edily back to, for example, its wide-angle end position W
(Fig. 4) by driving it at a speed faster than a normal
magnifying power varying speed.

| While the first embodiment described in the

foregoing is arranged to use a pulse'motor for driving
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been turned off at a step 203. Step 203: A check is nade. [ R Er ARG IT)
power switch has been turned off. If so, the fl ow conmes téﬁgiggﬂiﬁ%%ﬂ?kﬂiﬁ

Steps 204, 205, 302 and 303: The direc 6ons and apposite speeds for
shifting the V and C |lenses 102 and 103" t0 their reset posiii0sdatielyy/
set. Step 207: A check is made to see if the V lens 102 hias reached t he
reset position. If not, the flow cones to a step 206. Step 206 THE ™V
lens is shifted at the '

the focusing lens, the initial focusing action from the

reset position can be likewise carried out by a combina-
rion of, for example, an incremental gncoder and an ordi-
nary DC motor. In that instance, the speed of the DC
motor is normally pulse-width-controlled and is increased
to a high speed by setting it at its 100% duty ratio at
the time of initial focusing.

The arrangement of the focusing lens may be
cﬁanged into one of the following two types: 1In one
type, the focusing lens may be included in the image
forming lens system. In the other type, like in thé
case of a lens arrangement where the foremost lens is
éhifted along a certain locus at the time of a power
varying action, the whole length of the lens becomes
shorter in the wide-angle end position W for better
storability and portability. 1In 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 focus in the infinity
object distan~e position on the sidg W whgn the power
supply is turned on. However, if a specific power vary-
ing positibn 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 position. 1In this instance, provision of a
back-up power.supply enables the memory to store the
variator lens position and the focusing lens position

obtained when the power supply is turned off. Then,
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position at the step 207, the flow comes to a step 208. Ste 4&@6Eﬁmiﬁ7§ﬂﬁﬁT
I'ens is brought to a stop. Steps 304 to_306: The same checki ng and o
controlling actions are performed on fhélC 1 ens 103. The stleps RO7)ANOYyB06

are repeatedly executed until both the reset "actions on theg tjwo | enses are
found to have been conpleted at a step 307.

when the power supply is turned on, the variator lens
and the focusing lens can be promptly brought back to
their positions.

As described in the foregoing, in accordance
with the arrangement of the first embodiment, the second
lens group can be accurately and promptly shifted to an
in-focus position without overshooting before a magni-
fying power varying operation. With the initial position
of the secopd lens group set beyond the ;nfinity distance
position, the camera can be allowed to smoothly begin
the automatic focusing éction by quickly passing the lens
group through:the trans-infinity distance zone in which
-no in-focus sfate is attainable.

Second Embodiment: Fig. 5 is a block diagram °
showing a lens position control device of a camera
arranged according to this invention as a second
embodiment thereof. Referring to Fig. 5, a first lens
group 101 is arranged.td be stationary. A second lens
group (hereinafter referred to as V lens) 102 is arranged
to vary the magnifying power of the lens. A third lens
gfoup (hereinafter referred to as C lens) 103 is provided
for the purpose of correcting a focal plane in varying
the magnifying power and also for focus adjustment.

The illustration includes an iris 104; an image forming
lens group 105; an image sensing plane 106 of an image
sensor which is made of a CCD or the like; an amplifying
circuit 107 whiéh is arranged to amplify the output of

the image sensor; a signal filter 108; a
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Step 209: Upon conpletion of the reset actions on the |enses
the power supply is imediately cut off. Step 210: The flow
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flow comes inmediately to a step 211. St&f Z11: The power suppliy

effected. Steps 212 and 308: The zoom and focus counters arefset—at..values ;i
corresponding to the reset positions of the |l enses 102 and 103 B
respectively
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to determine, on the basis of the output of the amplifying
circuit 107, the luminance of an imége projected on the

image sensing plane and to control an 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: drivers 114, 115 and 116
which are arranged to drive the drive sources 111 to 113
respectively; a gear 117 which rotatés accordingly as

the V lens 102 is moved; a detector 118 which is arranged

to produce a signal when the V lens 102 is in a given

. reference position; a pulse generator 119 which is

arranged to rotate according to the rotation of the

gear 117 and to produce pulses at equal interxrvals for
the rotation; and a pulse detector 120 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. 6 is a flow chart showing a program to be
executed withia the microcomputer 109 for the purpose of
practicing the second eﬁbodiment. Referring to Fig. 6,
the program begins at a step 201. At a step 202: The
normal operation of the camera_is performed including an
automatic focusing (AF) action énd a zooming action, etc..
Step 203: The power supply of the camera is checked to
see if it has been switched off. Step 204: The direction
in which the V lens 102 is ﬁo be shifted is set toward

the reset position of the V lens. Step 205: The speed

e
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t he enbodi nent of the invention to reset both the counters R&RI—ACFJM SHEET
provided for the V and C | enses. The second and fthird

énbodi nents descri bed above are arrangeg3to conpul si vel y .shif t0 ghgak eps;
before the power supply is cut off, to predet ermi ned poditji on where th
counter cones to a predeterm ned val ue position. This arrdgng —~enabt-e _
the camera actions to imediately begin for shooting withaut_any tinme |ag

when the POVeET ¢ 3&984;3'1;1@ _{IUE_QSQ 28224 st BY BXlsHifPea 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. 1If
so, the flow of the program comes to a step 208.

step 208: The V lens 102 is brought to a stop. Step 209:
The power supply is turned off. Step 210: A check is
made to see if the power supply switch of the camera has
peen turned on. Step 211: The power supply is turned
on. Step 212: The counted value of a zoom position
detecting counter which is disposed within the
microcompﬁter 109 is set at a value corresponding to

the reset position of the V lens 102.

The following further describes the operation
of the second embodiment on the basis of the flow of the
program shown in Fig. 6: After 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 ét the step 202 as long as the power
supply switch is not turned off. When the power supply
switch is found to be turned off at the step 203, the V
lens shifting direction 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 driven at the set speed. At the
step 207, the V lens 102 continues to be shifted until

confirmation of the arrival of the V lens at the
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- 28 - Fourth Enmbodinent: Fig. 9 shows in a bl ock Rﬂlﬁmu 3
| ens position control device for a zoomlens arranged as a faur
enbodi ment of the invention. Referring to Fig. 9, a first le s! roup 401 7
Is arranged to be statlonary A secondﬁé%w’group 402 (herei aflt & 9 JAN 1597
referred to as Vlens) is provided for varying the nagnifyin? ower of the
zoomlens. Athird | ens group 403 (hereinafter referred to a$ C lens) 1§
arranged to P e S j
reset position. At the step 207: The output of the’ s

detector 118 is checked for the arrival of the V lens 102
at the reset posifion. Upon arrival of ﬁhe V lens 102

at the reset position, the V lens 102 is brought to a
stop at the step 208. Then, the power supply is cut

off at the step 209.

After the power supply is cﬁt off, the flow of
the program comes to the step 210 to wait for re-closing
of the power supply switch. - When the power supply switch
'is closed, the flow immediately comes to the step 211
to turn on the power supply to applicable circuits. Then,
the zoom counter of the microcomputer 109 is set at a
counted value corresponding to the reset position. After
that, the normal operation of the camera begins.

The reset process described above enables the
camera to promptly begin its normal operation by shorten-
ing the resetting time required after the péwer supply
is turned con.

‘The power supply switch for the electrical sys-
tem of Fig. 5 i= either under the control of a microcbm-
puter which is not shown and is other than the microcom-
puter 109 or under the control of a logic circuit in the
case of the conventional device. Whereas, arrangement to
send a control signal from the microcomputer 109 to a

' power supply control deQice enables the camera to embody
this invention without recourse to any additional part.

Third Embodiment: Fig. 7 is a block diagram

showing a third embodiment of the invention. Fig. 8
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correct a change occurring on a focal plane as a result of ;Eh'?*
magni fyi ng power and also to adjust the focal point of' the lfens.

conjunction with these |ens groups, an |%§s 404 and an i nmag foqﬁbn ens
group 405 formthe zoomlens of a video Tamera. An inmage sefs r

conposed of a CCD, etc. has an inmage sensing plane 406. An
circuit 407 is arranged to anplify the output of the inmage gensing plane
406. A reference nuneral 408 denotes a filter. A control part

conposed of az.én5r?féWPé'ﬁSftaQﬂobEﬁgth'ep@i‘fe@:Iatfdr{Qﬁ' tthe AhaRerture
adjustlng circuit 410 is arranged

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 deteét whether or not the C iens 103 is in a given
reference position. In the case of the third embodiment,
a stepper motor whibh is not easily be affected by the
force of inertia and permits accurate control by a
microcomputer is employed as the drive source for the
C lens which is arranged fo perform focus adjustment.

To confrol a driving action on the
stepper motor 112 by the microcomputer 109, pulses of
phase equal to the phase at which the stepper motor 112
is rotated can be supplied directly to a d:ivér 115 from
the microéomputer 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 source 112 is not a stepper motor,
a gear 117, a pulse generator 119 and a pulse detector 120
are indispensable.

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

Fig. 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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to determine the | um nance of an inmage fornmed on the inmage sg
val ue by adjusting the aj

406 and to adj ust
iris 404. Drive sources 411, 412 and 41
402, the C lens 403 and the iris 404 respecfively. Drivers 4
416 are arranged to drive the drive sources 411, 412 and 41

It to a suitable
5 are arranged to dri

gtptane
efture of th
vé 0 JAN N3Ss

Rings 417 and 418 are arranged to rotate accordingly as the

114, 415 and
B respectivery.:™ |
| ens. 402 i

and the C lens 403 are npved. Reset position det

a step 301 is provided gor the star%pgf“%he 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 at which a resetting

action is to be performed on the C lens 103. A

step 304

is provided for checking the output of the detector 301

to see if the C lens 103 has reached the reset position.

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 confirming that both

the V and C lenses 102 and 103 have been completely reset

and are in repose.

A step 308 is provided for settihg

. the above-stated pulse motor driving pulse counter

(hereinafter referred to as focus counter) at a

corresponding to the reset position.

value

The details of

the flow of the program are as described below with

reference to Fig. 8.

Step 301:
Step 202: The normal actions of the camera are
continue until 1 power (supply) switch is found
been turned off at a step 203. Step 203:
to see if the power switch has been turned off.
the flow comes to a step 204. Steps 204,

303:

The program begins to be executed.

allowed to

to have

A check is made

If so,

205, 302 and

The directions and apposite speeds for shifting the

V and C lenses 102 and 103 to their feset positions are

set. Step 207:

has reached the reset position. If not,

to a step 206. Step 206:

A check is made to see if the V lens 102
the flow comes

The V lens is shifted at the
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- 29 - devices 419 and 420 are arranged to detect whether

{REPACT

| ens 402 and the C lens 403 are in their reset posi- tions a
detection signals to the control part _Ag%,_Encoders 421 and 422 are
arranged to rotate accord- ing to the Tét/ation of the rings i1y 8RIJANBI997

and to pro-

duce pulse information respectively while they rpthte. Lens

position detecting devices 423 and 424 are arranged T

speed set. If 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 aré performed on fhe C lens 103. The steps 207

to 306 are repeatedly executed until both the reset
actions on the two lenses érg found to have been completed
at a step 307.

Step 209: Upon completion of the reset actions
on the lenées 102 and 103, the power supply is immeaiately
cut off. Step 210: The flow waits for switching-on of
the power supply. When the power switéh is turned on, the
flow comes immediately to a step 211. Step 211: The
power supply is effecfed. Steps 212 and 308§ The zoom
and focus counters are set at values corresponding to the
reset positiéns of the lenses 102 and 103 respectively.
After that, ﬁhe flqw comes back to the step 202 for the
normal camera actions.

The above-stated steps of the program enables
the embodiment of the invention to reset both the counters
which are provided for the V and C lenses.

The'second and third embodiments described above
are arranged to compulsively shift the lens, before the
power shpply is cut off, to a predetermined position where
the counter comes to a predetermined value position.

This arrangement enables the camera actions to immediately
begin for shooting without any time lag when thé power

supply is turned on at the next time.

VNP SHERT
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to detect the pulse information output fromthe encoders 4
convert the information detected into electrical signals;
the electrical signals to the control pagt 409 respectivel
el ement 425 is arranged to permt mwifi%é

arranged to permt conmunication of data and control signg
control part 409 and the storage elenent 425. i
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and reading. A Hu
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chart showi ng the flow of ramto, be execute L J<Nis _%h@;gg&tro
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par_t

diagram a lens position control device for a zoom lens

arrénged as a fourth embodiment of the invention.

Referring to Fig. 9, a first lens group 401 is arranged

to be stationary. A second lens group 402 (hereinafter

referred to as V lens) is provided for varying the

magnifying power of the zoom lens. A third lens group

403 (hereinafter referred to aé 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 focal point of the lens. In conjunction with these

lens groups, an iris 404 and an image forming lens group

405 form the zoom lens of a video camera. An image sensor

which is composed of a CCD, etc. has an image sensing.

plane 406. An amplifying circuit 407 is arranged 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 microcomputer and its peripheral

circuits. An aperture adjusting circuit 410 is arranged

to determine the luminance of an image formed on the

image sensing plane 406 and to adjust it to a suitable

value by adjusting the aperture of the iris 404.

Drive

sources 411, 412 and 413 are arranged to drive the V

lens 402, the C lens 403 and tlie iris 404 respectively.

Drivers 414, 415 and 416 are arranged to drive the drive

sources 411, 412 and 413 respectively. Rings 417 and 418

are arranged to rotate accordingly as the V lens 402

and the C lens 403 are moved. Reset position detecting
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and that of the Clens 403. Referring to Fig. 10, the progf REFIEGEMENE: SAEET
step 501. A step 502 is provided for allow ng the video ca a TO Pertorm
normal actions such as a power varying agtion, an automati¢ to

adjusting action, etc.. A step 503 is pr vi ded for maki ng *h%%iJﬂ#%%§ge
I f the power switch of the video canera has been turned of{. LA-step--504—i-sl
provided for storing informa- tion on the position of the l ens 503 in

the storage elenment 425. A step 505 is provided for storingrmforma—tion
on the positi@svoteshs1y bras4402akB hReahlged@@® detect whether or not

the V lens 402 and the C lens 403 are in their reset posi-
tions and to supply detectidn signals to the control part
409. Encodefs 421 and 422 are arranged ta rotate.accord—
ing to the rotation of the rings 417 and 418 and to pro-
duce pulse information fespectively while they rotate.
Lens position detecting devices 423 and 424 are arranged
ﬁo detect the pulse information output from the encoders
421 and 422; to convert the information detected into
electrical signais: and to supply the electrical signals
to the control part 409 respectively. A storage element
425 ig arranged to permit writing_and reading. A bus 426
is arranged to permit communication of data and control
signals between the control part 409 and the storage
element 425.

Fig. 10 is a flow chart showing the flow of
a program to be executed within the control part 409 for
the purpose of contrciling the position of the V lens 402
and that of the C lens 403. Referring to Fig. 10, the
prograﬁ begins at a step 501. A step 502 is provided for
allowing the video camera to perform normal actions such
as a power varying action, an automatic focus adju#ting
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. A step 504 is provided for stdring informa-
tion on thg positibn of the C lens 503 in the storage
element 425. A step 505 is provided for storing informa-

tion on the position of the V lens 402 in the storage
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el ement 425. A step 506 is provided for cutting the power gyppju

been turned on.
| enses to their

the counters of the control

step 507 is provided for naking a check to see if the pomer
A step 509 is provided %gr shifting both tjh
gi ven reset positions afid for resetting, at

:pr%geveﬂﬁv%%d
part 409 which are R
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element 425. A step 506 is provided for cutting the power

supply off. A step 507 is provided for making a check to
see if the power switch has been turned 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 counters of the control part 409 which are
arranged to count the pulses output from the lens posi-
tion detecting devices 423 and 424 respectively. A

step 510 is provided for reading from the storage

element 425 the information on the position of the C

lens 403. A step 511 is provided for reading from thé.
storage element 425 the information on the position of
the V lens 402. A step 512 is provided for making a
check to 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 positioh read out at the step 510. A step 515 is
providéd for making a chegk to see if the V lens 402
has been movec to the position read out at the step 511.
A step 516 is provided for bringing the movement of the
V lens 402 to a stop. 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

the positions stored at the steps

following describes the operation

embodiment with reference to Fig.

have been shifted to
504 and 505. The
of this (fourth)

10:
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arranged to count the pul ses output fromthe | ens posi- _
devi ces 423 and 424 respectively. A step 510 is provided fof
el enrent 425 the infornation gn t he position of

f storage el
the V lens 402. A step 512 i
check to see if the Clens 403 has been noved to th

510 de f
Pedugen). ShRBazapnsi s &1 oﬂrfeaﬁfqeb&'ﬁ’%'v%fﬁ T ene

t'he storage
403. A step 511 is provided for
I nformati on on the position of

maki ng a
read out at the ste
of the C |engf488e¢
403 toward

reading fromthe

power supply system
as described below:
Referring to Fig. 11,

with a power (supply) switch 601.
computer 602 is arranged to control the
 power supply circuit 603 is arranged to
the power supply in accordance with the
microcomputer 602. A transmission line

to transmit information on the state of

in a manner as shown in Fig.

FHENT SHERT)
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nt 425 the
provided for

ﬂﬂQI t.i on

tio

11 and

the camera is provided

A system control micro-

whole system. A
turn on and off
instruction of the
604 is arranged

the power switch

601 from the microcomputer 602 to the lens confrol com-
puter 608. A transmission line 605 is provided for send-
ing a control signal from the microcomputer 602 to the

~ power supply circuit 603. A line 606 is provided for a
poﬁer supply to the lené control compute; 608. A
transmission line 607 is provided for sending a power
supply cutting-off signal from the lens control

computer 608 to the system control microcomputér 602.
When information on the off-sfate of the'power switch 601
is sent from the microcomputer 602 to the lens control
computer 608, the computer 608 allows the flow of the
program'to proceed from the step 503 to the step 504.
After execution of the.steps-504 and 505, the computer

608 sends to the system control microcomputer 602 via

a cut-off

the transmission line 607 a signal which permits

action on the power supply. In response to this signal,

the microcomputer 602 cuts off the output of the power

supply circuit 603 through the transmission line 605.
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the position read out at the step 510. A step 515 is provide'dﬁb
check to see if the V lens 402 has been noved to the positiop {eéad”
the step 511. A step 516 is provided fogabringing t he novenenti of -

| ens 402 to a stop. A step 517 is provideél for noving the leéhst4bggd 597 ]

toward the position read out at the step 511. A step 518 is pﬁﬂvhdadmigr ;
nmaking a check to see if both the C and V | enses have been ghifted to tHe™
gositipns stored at the steps 504 and 505. The follogﬂhg de§§?rggg“bhemWMMmmum
peratjon of this (foufhen theipewerrswiteh 601cisntBTPEYFPY. 2to:
| next time, the microcomputer 602 first instructs the
power supply circuit 603 Qia the line 605 to effect the
power supply to the lens control computer 608. Then,
the step 509 and ensuing steps of the program are executed
by thé lens control computer 608.
Further, the element which is employed as the
storége element 425 is either an element such as EZPROM
br.the like that is capable of keebing the contents of
storage non-volatile even after the power supply is cut
off or a RAM which is arranged to continuously receive a
power supply despite 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: Fig. 12 shows in a block
diagram the control part of a fifth_embodiment of the
invention. Fig. 13 is a flow chart showing the operation
of the fifth embodiment performed according to a program,
wherein: Steps 701 and 702 are 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
within the limit of not impairing the contents of the
RAM. A step 507 and ensuring 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 control computer
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- 30a - - Step 501: The programstarts. Step 502: The nor naellRE
faﬁngggi

actions are allowed to be perforned until confirmation of the
power switch is turned off. Step 503: A check is nade to see
switch has been turned off. If so, the fl'dw Comes to the step
504 and 505: The counted val ues of zoom and focus counters whi
- shown but continuously count pul ses output fromthe | ens posit
devi ces 423 and 424 during the nornmal camera actions are supp

bus 426 to t s iHiaveE | BIRfdré?® dPePEt $hEr RakBer eInUpae
the storing action on the storage
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puting and discriminating processes are performed in an

ordinary manner (hereinafter referred to as a normal

mode). In the other mode, the computer performs

except retaining the storage contents of the RAM

no action

(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 within the computer 608.

Referring to Fig. 12, when a power switch 601 is

in an on-state, a request for ah_ope:ation in the normal

mode is sent from microcomputer 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 mode

operation is sent likewise from the microcomputer 602 to

the lens control computer 608. The microcomputer 602 is

arranged also to produce a power supply cut-off signal to

a power supply circuit 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

computer 608. With the exception of this, the power

supply to the lens control computer 608 is arranged not

to be cut off by the normal mode change-over action of

the power switch 601.

In this instance, the program which is

shown in

Fig. 13 is executed within the lens control computer 608

in a manner as described beiqw with reference to

Fig. 13:

Step 501: The program begins to be executed.
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el ement 425, the flow cones to the step 506. Step 506: The powepasuﬁply_
circuits is cut off. Step 507: The flow waits until the powef Bwitch is 7
t'urned on. Step 508: Upon confirnmation that t he power switch ;sgtUFned”on }
the flow conmes to the step 509. Step 50934B5th the C (focu3|7gﬁ | ens and ;
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the V (zooning) lens are noved to the given reset positions jrespectivety
After it is confirnmed that they have reached their reset posiitions, they

are brought to a stop. Then, the above-stated zoom and focus counters argT—
reset and t hitftle steps 101tands7eR:510heScopntee) valyes P Raunters

i nformation on the positions of the C and V | enses stokegghefore the pomer
supply is cuesedffex dehectingr tbm Pﬁ§l§t1®ﬂ§g9felce NG P '

check is made to,see if the Clens is in the positiqn st he step
504. |f notSORRENPPYSAROFESTEE tReTenSY Fhe “8:194 é?hg"dec

hifted t dth |t _ d at. th 504 t f d
0 have roachEn PRECROETLFOR DL AE CPUPabis AAE MU damned ?“f‘%éﬂststé";”
513. Step 513, Theef 5685 | RmBROWHN ARSIt ¥ Purd kA b Gedfie Same

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. Electric energy is saved
by stopping all the functions of the camera except the ‘
function of retaining the contents of the RAM. Next,
when the power switch 601 is found to have been turned
on again through the signal of the transmission line
604 at the step 507, the step 508 and ensuing steps of
the program are executed in the same manner as in the
case of the fourth embodiment described in the foregoing.
Sixth Embodiment: 1In the cases of the fourth
and fifth embodiments described in the foregoing, the
power supply is arranged to be cut off. However, this
invenfion can be put to practice through similar processes
even in cases where the reset action is to be performed
by a camera of the kind having a so-called reset switch.
Fig. 14 shows in a block diagram-the control
part of a sixth embodiment of the invention. Fig. 15 is
a flow chart showing the operation of the control part.
Referring to Fig. 14, the control part includes a lens
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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processes are perforned for the V lens. Step 518: A check
-30b- is made to see if both the shifting actions on the C and r
have been conpl et ed. | f one of the’shi%%igg actions has not| b
~conpl eted, the flow cones back to the stép 512 to repeat theg sja
of actions. Wen both the C and V |l enses are shifted back to Lr
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positions stored at the steps 504 and 505, the flow of the grogram cones
back to the step 502 to_all ow the ordinary canera

rhe control part further includes a resistor 803. A ref-
erenée numeral 804 denotes a grounding potential.

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

The sixth embodiment is provided with the switch
801 for making selection, after the reset action of fourth
or fifth embodiment, as to whether or not the lens posi-
tion is to be returned to the position obtained before the
reset action. In fhe 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, the above-stated
reset action is carried out when the power supply is
switched on at a step 508. After that, the output value
of the switch 801 is read at the step 901. If the output
of the switch 801 is at a high level, the lens position
is returned back to the position obtained before the reset
action with the step 510 and steps ensuing the step 510
executed. If ihe output of the switch 801 is found to
be at 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 may be reversed.

The sixth embodiment enables the photographer to
decide whether the lens is to be returned or not. This
"effectively obviates the necessity of a long stand-by

period for unnecessary actions.
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actions to begin. Wth the program executed in the aboféj,sl'” 21

manner, each of these |enses can be brought back to the |ens p03|t|ons B
obtai ned inmedi ately before a reset action even when the resetjagtd ans §97
per f or med. In the case of the erbotf nent described aboye; the power
supply is allowed to be cut off at the step 506 follow ng the {hcc% rade
for the on-state of the power switch at the step 507 after {he check made

for the off- state of the power switch at the step 503. Howe ﬂé t
process i s not easilyEagbcwifaliibe fidumult, hiaa./#ﬂg %‘Eﬁres’-’é?’f‘a?@'é Hperss

control the on- and off-states of the power CRIE) out | de the{: é
position coAfr BFFPRgeSokpuBdore infammakiqmiaboyt HX %ﬁ PPattieBd

many cases to have
y obtalned before the lens is shifted to the reset position

and, after the reset action, to shift the lens back to
the previous position the informatibn on which is stored.
An advantage of the arrangement resides in that the lens
can be shifted back to the previous position without
readjusting the lens pésition 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
lens poéition returning éction 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 uséd for changing a magnifying power; a second lens 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 information obtained
by the focus detecting circuit; a detecting circuit for
detecting the position of the second lens; and a second
control circuit for driving the second lens to a normal
focus adjustable position after driving the secohd lens
tb ai;éset position for the purpose of enabling the

I
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a power on/off control device disposed outside t he | ens cont RERLAGF?%IQ QiﬁET

conputer. Hence, the control -part 409 o
- of the (fourth) enbodinent is also éranged to include fa .ggqe&qﬁqujy

systemin a nanner as shown in Fig. 11" a as descri bed beljow _
Referring to Fig. 11, the canmera is provided with a power supp#yjmeMbLgh_J
601. A systemcontrol mcro-

detecting circuit to perform a detecting action. The
second control circuit is arranged to drive the second
lens from the reset position to the focus adjustable
position at a higher speed than the driving speed set

by the first control circuit.
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arranged tot

fromthe mcroconputer 602 to the lens control com puter 608. |AGC JAN 1997

transm ssion line 605 is provided for send- Tnga—control signal fromthe
E |

Tor oo we e et oo IR " onb SsFom e

607 is provided for sending a power
1. An optical apparatus comprising:

a) a first lens arranged to perform a
magnifying power varying action; '

b) a second lens arranged to pexform a.fdcus-
ing action and a compenséting éctiqn 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
means in such a way as to obtain an in-focus state;

e) detecting means for detecting é state of
said second lens; and

f) second control means for enabling said
detecting means to perform the detecting action thereof
by driving said second lens into a normal focus adjustable
state after driving said seéond lens to a reset state,
said second ccontrol means being arranged to set a lens
driving épeed at which said second lens is to be driven
from said reset state to said focus adjustable state

at a higher speed than a'driving speed set by said first

control means.

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

second lens in the direction of an optical axis.

THIS SHEET HAS BEEN
REPLACED

conmputer 602 7igs ShEdi d 18,8 ntrol the whole system A power supply

circuit 603 is BN on and off the power supply HR @ﬁgggﬁﬁh$n?”“f"

with the i nstriﬂ”mm_ mi cr oconput e, 602. A transm ssi o £ hel6od Is SHFRT
i

tion on the & ate of the power swWitch 601~
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supply cutting=off signal fromthe |lens control conputer 608 !?‘
control m croconrpiishdet ©P4d Been RYI&BA | Nf Or mati on on the off-state jof

t he power

fromthe step 503

switch 601 is se croconputer. 602 to the lens cortrol09 Jan v/
conmput er 608, thenmm“ﬂu&mm | ows t'-hggf [ow of the programtlo proceed

_ 04. After execution of the stgps 504 and
505, the conputer 608 sends to the systemcontrol m croconputler 602 via

the transm ssion |ine 607 a signal which permts _a cut-off action on the
power supply. In 3espunsepparatius acgeudingt ke FLaLBC dnp e ed® Sadcs

t he out put of the power

first and second control means are arranged to drive said

second lens in the direction of the optical axis by using

a motor.

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

said second lens.

5. An apparatus according to claim 4, wherein
jnformation 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 means 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 according to claim 3, wherein said
second control means is arranged to drive said second
lens from a reset position toward an in-focus position
on the basis of information about the positions of said

first and second lenses.

REPLACED
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supply circuit 603 thr ransm ssion |ine 605.

- 32 -

608. Then

t| me, the m crocorrram{tsus}ue"-k \“\“&“ nstru s the power supplyjc r(,U| -

vi a.the Il,ne 605 to “\\\\\

VWhen the 1msMAtch 601 is turned on at

Iy to the lens contyo 5QﬁBﬂR

9. An apparatus according to claim 8, further—Tom=
prising third'control means arranged to cause said second
jens to be moved by said motor according to the movement
of said first lens for the purpose of retaining aﬁ

in-focus state.

10. An apparatus according to claim 9, wherein the

rotating speed of said motor set by said second control

means is faster than the rotating speed of said motor set

by said third control means.

11. An apparatus according to claim 1, further com-
prising inhibiting means for inhibiting the magnifying
power varying action of said first lens while said second
lens is caused by said second control means to be driven

from said reset state to said focus adjustable state.

12. An optical apparatus comprising:

a) a movable lens;

b) detecting means for detecting the position
of said movable lens, said detecting means being arranged
to obtain information on the position of said movable lens
from an extent to which said movable lens is moved from
a reset position; and

c) control means for compulsively moving said

movable lens to said reset position when the power supply

of said optical apparatus is turned off.
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-the step 509 and ensui ng steps of the programare executed
er Tig9Sheet Has Been ReplacedFu rt her,

T Hi

co
the
t hat
t

storage eIe
I s capabl e

he power supply is cut

receive a power supply despite of the step 506. A RAM card ¢r The
whi ch is provided M.t h 2 peidcsl Hpparatuaraeogeding tgeCleim
enpl oyed as the storage el enent 425.

the el ement which i E@Lﬁﬁt

BS‘SH" ET

an elggegt such as E PROM| dr the like
ont ents st orage non-vol atfi l|e G9aJAMARIHY
or a RAM which is arranged to cdntfi nuously

ke
vaBle may be

Fifth Enmbodinment: Fig. 12

shows in a blyankrein said movable lens is a lens arranged to vary

a magnifying

14, An

said movable

power.

apparatus according to cleim 12, wherein

lens is arranged to perform both a focus

adjusting action and a compensating action required when

a magnifying

15. An
said control
said movable

according to

'16. An

a)

b)

said movable
c)

operation of

power is varied.

apparatus according to 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 storing a position of
lens; and

control means for causing, after a resetting

said movable lens, sai& 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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di agram the control part of a fifth enbodiment of the inventRER]ACFETL
TEW+;? 2V

is a flow chaydhess Hank ﬁ edoperat ion of the fifth enbodi nent of -
erein: Steps 701 and 702 are provijded for .. .
| d&k LA TRe7

according to g
causing the of counters i Ch are arranged t i f
positions of 'the C and V I enses to be stored in a RAM which|ié- arranged to | |
be used for lens control. A step 703 is provided for cuttinp off the poweF”'g
supply withint it | rpal ring. the,co Sq@f CrnaM-A.sten. |
507 and-ensuri ngr@t’eprsnnaragpaér}%latndg%%??r %%UF% €%§%I (]i\gv' o?nfﬁg programin

the same nangg&n%%ing detecting means for detecting the position

of said movable lens, said detecting means being arranged

7

£o obtain information on the position of said movable lens
grom an extent 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

pefore a power supply is turned off.

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

said position obtained by said detecting means.

22. An apparatus according to claim 20, wherein said
control means 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 microcomputer, 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.

- e e e .
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the flow shown in Fig. 10. In the fifth enbodi ment RERLAEEMENT SHERT

gontrol conput er - 33 - -

i fferent operating nodes. In one node, com puting and di s¢ri md%d}ﬁ{kg
Y

processes are performed in an ordinary fanfier (hereinafter fefer
a nor mal

25. An apparatus according to claim 16, further
comprising 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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[

I

R
ULl 10




P

YRR A s e e e

mode). In the other node, the conputer performs no action é&pgpg;refﬁr"

2,45 Kiih

the storage contents of the RAM (herein- after referred to_agmamétandﬁbigm,?
ﬁode). The conputer is provided with an el enent for change oEer between . |

the two nodes. Further, in this case, the storage elenment #25 6f9 vFigis7§
i s disposed within the computer 608. ~ Referring tp Fig. 12, when
a power switch 601 is in an on-state,‘a4ﬁeQUest for an opefation in the™

normal node is sent from m croconputer 602 to the | ens contiol..cqomputer _ ¢

608 via a transm ssion %ﬁgﬁgg%UsvwfgﬂtﬁﬁNgO%ﬁTst bgp8Q1 1's turned off,

a request for a stand-b

Abstract of the Disclosure:

An optical apparatus comprises a first lens to
be used for changing a ﬁagnifying power; a second lens 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 information obtained
by the focus detecting circuit; a detecting circuit for
detécting the position of the secbnd lens; and a second
control circuit for driving the second lens to a'normal
foéus adjustable position after driving the second lens
to a reset position for the purpose of enabling the
detecting circuit to perform a detecting action. The
second control circuit is arranged to drive the second
lens from the reset position to the focus adjustable
position at a higher speed than the dri&ing speed set

by the first control circuit.
FIGURE 2.
/ - THIS SHEET HAS BEEN
REPLACED
Has BeenRePlaced ‘
i




L8

operation is sent |ikew se fromthe mcroconputer 602 to the—s-enrs—eontrol
conputer 608. The m croconputer 602 is arranged also to prCREPhAEEHﬁﬁ§f§HFET
supply cut-off signal to a power supply circuit 603 requestfi g 1t To TUt
off the power supply only in a case where every elenent is]|tg {pg ﬁ§9
including the RAM of the lens control cqnmputer 608. Wth thelexcéptio <%
this, the power supply to the lens controll conputer 608 is{ar+anged-not
to be cut off by the normal nobde change-over action of thelpower swtch
601. " In this instance, the programwhich is sho g :

FIG.1

START
C j POWER SUPPLY ON

No R
Y \

RESET POSITION ?

53— SHIFT TOWARD RESET
RESET Fucusms POSITION POSITION
COUNTER

;TN

C READ ZOOMING POSITION )

55—

C READ co POSITION, )

%

g
|

YEs
N I SHIFT T0 oo POSITION
09— ] |
NORMAL AF

|

( ™ )




Fig. 13 is executed wthin the I ens control conputer-608 'in er_as
descri bed below with reference to Fig. 13: St ep 5 E_g?l’taggaragrm
34 .

begi ns to be executed. (Rt
steps 701 and 702: The counted val ues of counters used for eﬁectlg'g t he !
positions of C and V |l enses are continuously stored to rene 2 Rt R0y i'
. -

o

of the RAM unti | - 2 - e

e et

|
|
!

F1G.2

ToW
It n

5

1
SO
=] CONTROL PART
VEMORY

;

i
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the power switch 601 is found to have been turned off at the st'ep 503.
Wien the switch 601 is found to have been turned off at th 503 __the

fl ow cones to the step 703. Step 703: The npde of the conp ﬁ?bkﬂmpft%@‘
to the stand-by node. Electric energy is saved by stoppin ;ﬁ tte *

functions of the canera except the function of retaining the co&&e\%@ ,@%
the RAM Next, when the power switch 603 i.s found to have begn r

again through the signal of the transmission |ine .604 at tlhd.step 507,
the step 508 and ensuing steps of the programare executedl}in the sanme

FI1G.3
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=
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case of the fourth enbodi ment described in the foregoing. . Si xt h
Enbodi nent: In the cases of the fourth and fifth enbodinenhgﬁ
t'he foregoing, the power supply is arranged to be cut off. BT
i nvention can be put to practice through sinmilar processes ;even in cases | |
“where the reset action is to be performed by a canera of thej kbAtBavisig ﬁ :
so-call ed reset swtch. Fi g.- 4 _.shows in a bl ockjdj agramthe s

control part of a sixth enbodinent of the invention. Fig. I51s ~a fIow

chart showi ng the operation of the control part. Referring.ta.ELg.. .14, the .

control part includes a |lens

R

Rttt detomam o st s s i
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110"
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p05|t|on returning swtch 801 which serves as the reset

£ +
SW 3 ) | LN
b e ik FE
JI™M 3 Y iy

canera. A power source 802 is arranged to effect a power suppii. el

I'ens control conputer 608.

control part further includes a resistor 803.

denotes a groundi ng potenti al.

A ref-

- 5 -

" erenck

ugey 3haBRe7

o~C s ) F1G.0
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NORMAL ACTION

.
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POWER SW OFF 7
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208~

STOP V LENS

)

200~

POWER OFF

~ POWERSW ON?

2~

POWER ON
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A2~

RESET Z0OM COUNTER
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Referring to Fig.
whi ch is provided for

swi tch 801.

for maki ng sel ecti on,
enbodi nent, as to whet her

15, the program of the control
readi ng

The sixth enbodi ment is provi

or

the position obtained before the

enbodi nent, this

the steps 509 and 510 shown in Fig.
15, the above-stated

FI1G.7

part i ncl
the position of the lens POSI}REDD & retl

ded with

,after the reset action of fourth or
not the | ens posi-
resel gction.
selection is made by inserting the step 9

tionis to
In the case

ydes._a step 901
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508. After that,

901. If the output

t he out put val ue

of the switch 801 is re
of the.switch 801 is at a high Ievel,

is returned back to the position obtained before the reset

step 510 and steps ensuing the step 510

switch 801 is found to
back to

execut ed.
be at .a | ow | evel

I's made at the step 901 may be revl%s«id.G 8

_( START )31

If the
fhe flow of the
the step 502 of Fig. 10. The output |evels of the
whi ch are used as the condition on which the selection

or

Yy

NORMAL ACTION
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POWER SW OFF ? W |
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reset action is carried out when the power supply is switched on at a step
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The sixth enbodi ment enabl es the photographer to -decide whether the |ens
is to be returned or not.. This effectively obviates the necggsLIy~af o

lI'ong stand-by period for unnecessary actions. ”;?V
- 36 - Each of the fourth, fifth and sixth enbodinentsji$ arra @éﬁ [ :
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shifted to the reset postion -8 - ;o
. e v v g i f
. e e
0 #“
g =
> o
g —
\ g
— S
) = &
e o=
=5
S
R
o
=~ | !
[T ——{
= SE
—cn
- 1
e
- =g =
=
S
v‘-\
% 2
=
QO =
L 7]
Py S
-t .
(—]
-r
/
Y
_ - :::k:;z Pro)
& —{/g (= i =
7151:1 %‘—Ql =
3 Nz & 2
-t P ) - -t
<
oo O
o 8 % %
[ )
-



e

and, after the reset action, to shift the lens back to the p
position the information on which is stored. An advantage of
arrangenent resides in that the | ens can
position wthout readjusting the lens position even when the regetg @¢idpng97
Is perfornmed while the canera is in operation. er

be shifted back to tth¢ previous

bE ACEMENT SHERT

It is angtth

advant age of the sixth enbodi ment that the provision of the sy teh—arrarged
to prevent the lens position returning action after the reset |action
e;fectixely obriatfs thanunnecessar "waiting period .otherw se TequTed
after the reset action. *\( )
- (2) _ !?M" :F: I (:i.l()
502 — NORMAL ACTION
903
POWER SW OFF ?
804~  STORE FOCUSING POSITION
| | Y
805~{  STORE ZOOMING POSITION
1
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1
509~ RESET FOCUSING AND (LR
Z00MING LENS POSITIONS DESIGNATED POSITION 7
! 816
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514
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SHIFT G LENS STOP C LENS

513
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- 37 - What is claimed is: 1. An optical apparatus conprising: &)

a first lens arranged to performa magnifying power M NG Lo e
action; - b) "a second lens arranged to performa focusing ‘g-minwmf.'-.i’**‘
action and a conpensating action which is required whep the power. ]
varying action is per f or ned; c) focus detectinj {Teéir%uiﬁ&r"!%“)]

detecting a focused - 10 - e f

P A it et st i v e
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state of an image; d) first control neans for driving said second

hens on the basis of information fromsaid focus , -
etecting neans in such a way as to obtain an i n-flg :

e) detecting means for detecting a state of said A&ﬁ%ﬁﬁﬁESHEET
and - f)  second control neans for enabling said detectlnc

nmeans to performthe detecting action thgfeof by dri \0 Bg/ANi107
second lens into a normal focus adj ust abl e state 4ftfer driving

sai'd second | ens to a reset state, said second comtrol neans

being arranged to set a lens driving speed at whilch_sai d_second

‘lens is to be drlvqﬂgﬁ\éfn4;a4i——-j) reset state to said focus
adj ustabl e state at START F l .13 |

02
numm ACTION
503
POWER SW OFF 7> ,
_ TURN OFF POWER WITHIN A RANGE
10N\ ™ STORE FOGUSING POSITION NOT IMPAIRING STORING FUNCTION
~ AGAIN -
702 !
] STORE ZOOMING POSITION " POWER SWON?
AGAIN _
YES
70,508
- FIG.15
FIG.14 FROM 506 o
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i POWER SW ON ?
| - J¥ES |
0 gy - POWERON |58
1
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hi gher speed than a driving speed set by sai 550 9627f| rst control
yﬁeans 2. An apparatus according to claim1, wherein saiREH . \ SHERT

s€ctond control neans are arranged to drive said second

direction of an optical axis. - 38 - 3.
An apparatus according to claim2, whereinlsaid first d [seggndcT 1998
control neans are arranged to drive said second I éns injtHe direction
of the optical axis by

S

APPARATUS WITH LENS CONTROL DEVICE

Background of the Invention:
Field of the Invention:
This invention relates to an apparatus arranged to
control a lens for varying the magnifying power 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 rearwardly 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 photographed
(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 a zoom lens of the kind
having lens groups differently arranged in the order of a
focusing lens group - a variator lens group - a compensator
lens group - a relay lens group as viewed 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
varying the relative distances of the variator lens group
and the compensator lens group in the direction of the
optical axis of the lens, for example, by rotating a éam
tube without changing the position of the focusing lens
group. Unlike the zoom lens of that kind, in the zoom lens
of the kind having focusing lens group disposed rearwardly.
of the variator lens group, the position of the focusing
lens group must be changed according to the;position of the

variator lens groups.



usi ng a notor. 4. An apparatus according to claim 3, mherehﬁ?é&%ﬁﬁﬁggﬁﬁjgﬁﬁﬁ
H . K SR E I N EFM
H

control nmeans is arranged to control the rotating spBER SHEET ™
not or . 5. An apparatus according to claim2, wherein saidj { 545 nyonn
detecting neans is arranged to detect the position of s_i% s6JofiaT 9
lens. 6. An apparatus according to Cra#ﬁls,_mherein inforﬂjthonm“mmmmwgawmj
tire position geleethd M¥paBhtudehathidlf ®P08s! fontrol devicd which is

g,

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 from the following detailed
description of embodiments thereof taken in connection with

the accompanying drawings.

Brief Description of the Drawings:

Fig. 1 is a flow chart showing the operation of a zoom
lens position control device which is arranged according
to this invention as a first embodiment thereof.

Fig. 2 is a block diagram showing the arrangement of
the =zoom 1lens position control device of the first
embodiment.

Fig. 3 shows changes in the high-frequency éomponent
of an image signal in relation to the position of a
focusing lens.

Fig. 4 shows the loci of focusing lens positions 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 position
control device of a camera arranged according to this
invention as a second embodiment thereof.

Fig. 6 is a flow chart showing the operation of the
second embodiment.

Fig. 7 is a block diagram showing the arrangement of

a third embodiment of the invention.



obtained froman extent to which said second lens is nov

reset position. 7. An apparatus according to claim 2,

control neans is arranged to drive said second | ens
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Fig. 9 is a block diagram showing a zoom lens position
control device which is arranged according to the invention
as a fourth embodiment thereof.

Fig. 10 is a flow chart showing the operation of the
fourth embodiment.

Fig. 11 is a block diagram 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 Embodiment

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 lehs. In this case, the invention is applied to a

video camera.

Referring to Fig. 2, a variator lens 1 changes the
image magnifying power of the zoom lens. A focusing lens
2 is arranged not only to perform a focusing action but
also to perform the function of a compensator lens for
changes taking place in the posgition of the variator lens
1. A so-called relay lens 3 is'arranged to serve as an

image forming lens. The variator lens 1, the focusing lens
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first and second | enses. 9. An apparatus according to claid#

conpri si ng third control neans arranged to cause sai RER
to be noved by said notor according to the novenent of 29 GET 398
-: 39 - said first lens for the purpoig of retaining an iq-
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2, the relay lens 3 and an optical low-pass filter-4 are--———mwm
arranged to form the zoom lens in conjunction with a fixed

lens 20 which is fixedly disposed in the forward-most

position within the zoom lens. The zoom lens thus forms
through the optical low-pass filter 4 an object image on

an image sensing means 5 which consists 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
carried by a fixed tube part (not shown) to be rotatable
but to be not axially movable. The lens position control
device includes a power varying driving motor 11
(hereinafter 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 10a via a belt 10c. The
rotation of the zoom motor 11 is transmitted to the guide
bar 9 via the reduction mechanism 10. The screw part 9a
of the guide bar 9 is screwed into a screw hole 1b formed
in a support frame 1la which is arranged to carry the
variator lens 1. With the zoom motor 11 driven to rotate,
the guide bar 9 is rotated to vary the magnifying power of
the lens by shifting the position of the wvariator lens 1

in the direction of the optical axis.

A brush 12 is secured to the support frame la of the
variator lens 1. The brush 12 is provided with a
conductive brush part 12a which is formed at the fore end
part of the brﬁsh 12. An encoder pattern is formed on én
encoder substrate 13. The position of the variator lens
1 is encoded as an absolute value when the conductive brush

part 12a comes into contact with the encoder pattern. The
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focus state. 10. An apparatus according to claim9, wherein

rotating speed of said notor set by said second cont r ®EP ENS SHEET
faster than the rotating speed of said notor set by said {hird 2&aTrHH8
neans. 11. An apparatus according to claim1l, further conprisin

I nhibiting neans for |nh|b|t|ng t he nagnl ﬁlng power varyfng action of
said first ‘é%éoe: S3id ition E%@ﬁedt ¥sSabe o
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adjustable  guppldted 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 lla for driving toward a

telephoto end T or toward a wide-angle end W. 1In response

- to this signal, the zoom motor driver lla causes 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 screw part 6a
of a guide 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 gtraddles the
pulleys 7a and 7b. The rotation of a focusing lens driving
pulse motor 8 is transmitted to the guide bar 6 wvia the
transmission mechanism 7. This causes the position of the
focusing lens 2 to be shifted along the optical axis for
focusing. Further, in the transmission mechanism 7, a gear
ratio or a pulley diameter ratio is set in such a way as

to define the pitch of blurred degree of the image.

A normal focusing action is performed on the
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confirmation of the fact that the power switch is turned
off. Step 503: A check 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 counters which are not shown but continuously count
pulses output from the lens position detecting devices 423
and 424 during the normal camera actions are supplied via
the bus 426 to the storage element 425 to be stored there.
Upon completion of the storing action on the storage
element 425, the flow comes to the step 506. Step 506: The
power supply to circuits is cut off. Step 507: The flow
waits until the power switch is turned on. Step 508: Upon
confirmation that the power switch is turned on, the flow
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 it is confirmed that they
.have reached their reset positions, they are brought to a
stop. Then, the above-stated zoom and focus counters are
reset and the flow comes to the step 510. Steps 510 and
511: The informat%pn on the positions of the C and V lenses
stored before the power supply ié cut off is read out from
the storage element 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 to the step 514. Step 514: The C
lens is shifted toward the position stored at the step 504.
If the C 1éns is found to have reached the position at the
step 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 lens. Step 518: A check
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apparatus is turned off. 13. An optical apparatus accorﬁlﬂ_-ﬂ%t %im- 2,
wherein said novable lens is a lens arranged to vary a '@id@f”
power . - 40 - 14. An apparatjs} accordi ng

to claim13, including a - 30b -

is made to see if both the shifting actions on The T and
V lenses have been completed. If one of the shifting
actions has not been completed, the flow comes back to the
step 512 to repeat the same series of actions. When both
the C and V lenses afe shifted back to their positions
stored at the steps 504 and 505, the flow of the program
comes back to the step 502 to allow the ordinary camera

actions to begin.

With the program executed in the above-stated manner,
each of these lenses can be brought back to the lens
positions obtained immediately before a reset action even

when the reset action is performed.

In the case of the embodiment described above, the
power supply is allowed to be 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 the off-
state of the power switch at the step 503. However, this
process is not easily executable without having some
arrangement to control the on- and off-states of the power
supply outside the lens position controlling computer. In
view of this, it has been practiced in many cases to have
a power on/off control device disposed outside the lens

controlling computer. Hence, the control part 409
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further rmovable lens arranged to performboth a focus adj upting action
and a conpensating action required when a magni fyi ng po§§r i & Yariied o

by said first- ment i oned novabl e | ens. 15. An appa
claim12, wherein said control neans %ncludes a mcroco
wher ei n said novable lens is noved t3%adid reset posi ti of

uterTand
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according 1o a Progiam Igp! MEMeRih S fken an Y1RUPMEAainedPs A
arranged to store information about the lens posgition
obtained before the lens is shifted to the reset postion
ahd, after the reset action, to shift the lens back to the
previous position the information on which is stored. An
advantage of the arrangement resides in that the lens can
be shifted back to the previous position without

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 lens
position returning action after the reset action
effectively obviates the unnecessary waiting period

otherwise required after the reset action.

CEMEWT SHEGT t0
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1. An optical apparatus comprising:
a) a first lens arranged to perform a magnifying

b)

c)

d)

ef

£)

power varying action;

a second lens arranged to perform a focusing
action and a compensating action which is
required when the power varying action is
performed;

focus detecting means for detecting a focused

state of an image;

first control means for driving said second lens
on the basis of information from said focus
detecting means in such a way as to obtain an
in-focus state;

detecting means for detecting a state of said

second lens; and

" second control means for enabling said detecting

means to perform the detecting action thereof by
driving said second lens into a normal focus
adjustable state after driving said second lens
to a reset state, sald second control means
being arranged to set a lens driving speed at
which said second lens is to be driven from said
reset state to said focus adjustable state at a
higher speed than a driving speed set by said

first control means.

2. An apparatus according to claim 1, wherein said first

and second control means are arranged to drive said

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

using a motor.

An apparatus according to claim 3, wherein said second

control means is arranged to control the rotating,

speed of said motor,

An apparatus according to claim 2, wherein said

detecting means is arranged to detect the position of

said second lens.

An apparatus according to claim 5, wherein information

on the position detected by said detecting means is

obtained from an extent to which said second lens is

moved from a reset position.

An apparatus according to claim 2, wherein said first
control means is arranged to drive said éecond lens
toward an in-focus position on the basis of
information about the positions of said first and

second lenses.

An apparatus according to claim 3, wherein said second
control means is arranged to drive said second lens
from a reset position toward an in-focus posgition on
the basis of information about the positions of said

first and second lenses.

An apparatus according to claim 8, further comprising
third control means arranged to cause said second lens

to be moved by said motor according to the movement of
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froman extent to ‘“ﬂﬁuﬂ lens is nmoved f

posi tion. 20. m:‘ 'ng to claim19, wheréin shi
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program i npl ement e sa mcrocorrputer. 22. An apparatus according
to claim 21, g‘?%‘%{ﬁ {é )

10. An apparatus according to claim 9, wherein the
rotating speed of said motor set by said second
control means is faster than the rotating speed of

said motor set by said third control means.

11. An apparatus according to claim 1, further comprising
inhibiting means for inhibiting the magnifying power
varying action of said first lens while said second
lens is caused by said second control means to be
driven from said reset state to said focus adjustable

state.

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

b) detecting means for detecting the present

position of said movable lens, said detecting
means being arranged to obtain information on
the present position of said movable lens from
an extent to which said movable lens is moved

from a previously set position;

c) means for moving said movable lens from said

present position of said movable lens to a reset

position; and

d) control means for compulsively moving said movable

lens to said reset position when the power supply of

said optical apparatus is turned off.

13. An optical apparatus according to claim 12, wherein
said movable lens is a lens arranged to vary a

magnifying power.
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23, wherein said control means is arr4fged to cause, when; sai d power
supply is turned oh, said novable |ens _to be noved to salﬁmﬁe°'t'nn
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15.

16.

17.

18.

19.

when a magnifying power is wvaried by said first-

mentioned movable lens.

An apparatus according to claim 12, wherein said
control means includes a microcomputer, and wherein
said movable lens is moved to said reset position

according to a program implemented by said

microcomputer.

An optical apparatus comprising:

a) a movable lens movable to an operating position;

b) means for moving said movable lens to and from

gailid operating position;

c) storing means for storing said operating

position of said movable lens; and

d) control means for causing, after a resetting

operating of said movable lens, said movable

lens to be moved from a resetting position to

said position stored by said storing means.

An apparatus according to claim 16, wherein said
movable lens is a lens arranged to vary a magnifying

power.

An apparatus according to claim 16, wherein said

movable lens is a lens for focusing.

An apparatus according to claim 16, further comprising
detecting means for the position of said movable lens,

said detecting means being arranged to obtain

ool 110 1@%@3%&;@ !tg b'e%oﬁ:@rl B Ebcﬁazs
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20.

21.

22.

23.

24.

25.

VILINT

29 GCT 998

AR

'information on the operating position of said movablg

lens from an extent to which said movable lens is

moved from a reset positionm.

An apparatus according to claim 19, wherein said
storing means is arranged to store information on said

operating position obtained by said detecting means.

An apparatus according to claim 20, wherein said

control means includes a microcomputer, and wherein

said movable lens is moved and controlled according to

a program implemented by said microcomputer.

An apparatus according to claim 21, wherein _a

nonvolatile memory is employed as said storing means.

An apparatus according to claim 16, wherein said

storing means is arranged to store information on a

position of said movable lens obtained immediately

before a power supply is turned off.

An apparatus according to claim 23, wherein said

control means 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.

An apparatus according to claim 16, further comprising

inhibiting means for inhibiting said control means

from causing said movable lens to be moved to said

operating position stored by said storing means.
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APPARATUS WITH LENS CONTROL DEVICE I

Abstract of the Disclosure:

" An optical apparatus'cdmprises a first lens to be used
for changing a magnifying power; a second lens to be used
for focus adjustment and also for compensation required
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 information obtained by the focus detecting

‘circuit; a detecting circuit for detecting the position of

the 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 the purpose
of enabling the detecting circuit to perform a detecting
action. The second control circuit is arranged to drive
the second lens from the reset position to the focus
adjustable position at a higher speed than the driving

speed set by the first control circuit.

Figure 2
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