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} FOR DETECTI NG AN INTLAL PCSITICN oF AWNCNABLE . LENS | Ny LS

.APPARATUS FOR DETECTING AN“INITIAL POSITION OF A MOVABLE
LENS IN A LENS BARREL OF A CAMERA

BACKGROUND OF THE INVENTION
5 1. Field of the Invention
This invention relates to an apparatus for
detecting an initial position of a movable lens in a
lens barrel of an inner focusing type for use in optical

systems such as cameras.
10 2. Description of the Background
é Conventionally, there have been proposed
cameras, e.é., a video camera, which utilize 'a zoom lens
barrel of an inner focusing type. In the inner focusing
zoom lens bafrel, lenses such as a master lens for -
15 focusing, a variator lens for zooming and the like arc

movable-élong an optical axis of the lens barrel. In
the lens barrel, a position of the master lens is
relatively determined depending upon a position of the
variator lens. Accordingly, it is essential to

20 determine a reference position (origiﬁ) of the master

~ lens for ‘accurate positioning control. Namely, an

initial position of the master lens must be determined
as the reference position. For the purpose of fulfilling

g : such requirement, there has been proposed an apparatus
!_ 25 for detecting an initial position of the master lens,
which includes a photo-interrupter used as a sensor
means for detecting the initial position, as disclosed
in Japanese Utility Model laid-open appln. No. 2-13216.
FIGS. 12 to 14 are directed to the apparatus thus
30 proposed. Referring to FIG. 12, an inner focusing lens

barrel 1 has a cylindrical housing 2 which is provided,
on front and rear portions thereof, with a focusing lens
3 and a charge coupled device (CCD) 7,.respecti?ely.
Now, assuming the focusing lens 3 is the front of the

35 lens barrel 1, mounted behind the focu51ng lens 3 are
guide shafts 4a, d4a both. of: whlch extend ax1ally
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BND OF THE .| NVENTI ON 5 1. Field of the Invention

Thi tent i on relates to an apparatus for detecting an initial

pos - of a novhbp eplaced | | ens bar?et of an inner focusing type
f or in optical such as caneras. 10 2. Description of the

- Bacl ._nd tionally, there have been proposed
g a video camera, which utilize a zoom | ens barrel- of an
. focu5|ng type. In the inner focusing zoon1|ens’barre|, | enses

suclas a master |ens for 15 focusing, a variator lens for zoom ng and the
| i kgare ’ nnva@araﬁknk]ﬁn1uhnlapﬂ1¢alsaﬁ{st@§ teasiéasrbarred, and tilme

gbarrel, a posid)on e i B &f 480 dlsposea quide shafts 4b, 4b

which also extend parallel to the optical axis. On the
guide shafts 4a, 4a is supported & lens holdér 5
5 retaining a variator lens 5 for zooming. The lens
holder 6 is reciprocally moved on the guide shafts 4a,
4a by manual operation along an optical axis C of the
lens barrel 1. On the guide shafts 4b, 4b is supportec
a lens holder 9 retaining a master lens 8 for focusing.
10 The lens holder 9 'is reciprocally moved on the guide
é shafts 4b, 4b along the optical axis C by means of a
1 _ motor M or the like. '
The lens barrel housing 2 is also provided
~with an apparatus 50 for detecting an initial position
15 of the maéter lens 8. As illustrated in FIG. 13, the
apparatus 50 consists of an intercept plate 51 and a
photo-interrupter 52 having a light-emitting element 53
and a photo-detecting element 54. The intercepﬁ plate
51 is secured to a lower portion of an outer periphery
20 of the lens holder 9. The photo-interrupter 52 is
secured at.a rear portion of a lower ihner-periphery ol
the housing 2 so as to face the plate 51 upon
reciprocating movement of the lens holder 9. The
€ elements 53 and 54 are disposed opposite each other in a
25 direction perpendicular to the optical axis C. When Lhc
lens holder 9 moves reciprocally and the plate 51 fixed
thereon moves to pass between the elements 53 and 54,
the plate 51 intercepts light emitted from the element
53. In response to the interception of the emitted
30 light, the photo-detecting element 54 generates an
output signal so that’ an initial position of the master

lens 8 is determined on the basis of a position of the
lens holder 9. '
Recently, since high miniatuarization of video

35 cameras has been sought, it is necessary to effect
highly accurate positioning of movable lenses in the
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4 cted to the pparatus th
Referring” %% éﬁt& §i$ gbfﬁneﬁ“F866§Fﬁ %Féﬁflno or 3? 1K€ has
housi ngceunbi chHowepeoyi tbe, photo—lume&m@mvenu521uﬁ e tions
., Wth a focusrdgeh&REioned apparatus 50 has an output voltage

characteristic varying in response to change in

- environmental temperature, as shown in FIG. 1l4. ./This

characteristic causes deterioration of lens positioning
accuracy. Moreover, the photo-interrupter 52 is not
suitable for miniature cameras due to its large size and
further, due to its high manufacturing cost.

In order to overcome such disadvantages in Lhe
conventional detection apparatus 50 using a
photo-interrupter, there has been proposed an apparatus
using a Hall element. Referring to FIGS. 2 to 11, an
apparatus 40 for detecting an initial position of a
master lens 8 includes a rectangular magnet 41 and a
Hall element 42. The magnet 41 consists of north- and
south-polar magnet halves 4la and 41lb which extend
outwardly from a iower outer-periphery of the lens

_holder 9 and are attached together such that their

mating faces extend in a longituéinai direction of thc
lens holder 9. The Hall element 42 is secured to a
lower inner-periphery of the barrel housing 2 so as to
face the north-polar magnet half 4la upon rearward
movement of the lens holder 9. The Hall element 42
detects magnetic flux generated from the magnet 41 and
produces an output signal on the basis of an amount of
the detected magnetic flux. On the.basis of the
produced output signal, an initial position of the lens
holder 9, i.e., the master lens 8 mounting the magnct 41
is determined. The Hall element 42 has output voltage
characteristic as shown in FIG. 10, in which vertical

" and longitudinal axes indicate the output voltage (V)

and distance (D) betwzen the magnet 41 and the Hall
element 42, respectively. 1In FIG. 10, 1/2 Vo indicating
half an amount of a peak voltage Vo is detected by a



jar ge coupl ed device (CCD) 7, respectively. hbma assuni ng
®ng lens 3 is the front of the . 35 lens barrel 1, nounted behind
B ng lens 3 are gui de shafts 4a,14a both of which extend

-2-

circuit (not shown) connected to the Hall elemgnt 42.
However, the output voltage characteristic of

the Hall element 42 veries’ in response to change in

environmental. temperature, as shown in FIG. 11.

5 Accordingly, an initial position of the lens 8, which is
detected upon generation of the initially determinegd
voltage 1/2 Vo, also varies from fo to fo' or fo-
according to temperature change so that accuracy in
positioning of the lens 8 is deteriorated and thercby

10 focusing error is caused in the camera.

é SUMMARY OF THE INVENTION |

_ It is an object of the present invention to
eliminate the aforementioned disadvantages and Lo
: providé an improved apparatus for detecting an initial
15 position of a movable lens in a lens barrel of .a camera.
In order to accomplish this object, there is
provided an apparatus for detecting an initial positijon
of a movable lens in a lens barrel in which a lens
holder retaining the lens is reciprocally movable

20 parallel with an optical axis of the lens. The

‘apparatus includes magnet means which has north and

south polarities and is alternatively secured to either

i - an outer periphery of the lens holder or an inner

é periphery of the lens barrel. Magnct flux detecting

25 means is also secured té whichever of the outer
periphery of the lens holder or the inner periphery of
the 'lens barrel, to which the magnet mcans is not
secured, such that the detecting means faces a boundary
between the maghet halves of the magnet means. The

30 detecting means detects magnetic flux density of the
magnet means and develops an output voltage based on Lhe
detected magnetic flux density. The initial position of
the lens is determined as a point where the output

voltage indicates zero or a value of approximately zero.
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par g it he op%%ca#—afr§‘6T—FﬁE—]ens barrel, and in front of the
€CD * pose ﬁgkﬁumd 4b whi ch al so extend parallel to

t he axi s. shafts 4a, S4a i s supported a | ens hol der
6 5 & ‘ning a “E for zoomng. The lens hol der 6 is
feci pris noved Shafts 4p. 4a by -manual operation

al ong et i cal axis C of the .lens barrel 1. On the guide shafts 4b,

orted a lens holder 9 retaining a nmaster lens 8 for
10 The lens holder 9. is reciprocally nmoved on the guide

4b along the opticglcaxisis BYpeRapecefivd view of an apparatus
for detecting an initial position of a movable lens,
according to one embodiment of the present invention;
FIG. 2 is an enlarged perspective view of a
5 first magnet which may be used in the eapparatus of FIG.
1;
FIG. 3 is a diagram showing output voltase
characteristics of a Hall element used in the apparatus

of FIG. 1;. :
10 FIG. 4 is a diagram showing the output Joltaon
characteristics of the Hall element varied according to

q change in environmental temperature;

FIG. 5 is an enlarged perspective view of a
. second magnet which may be embodied in the apparaLds of
15 FIG. 1; '
' FIG. 6 is an enlarged perspective view of a
third magnet which may be embodied in the epparatus of
FIG. 1; '

FIG. 7 is an enlarged perspective view of a
220 fourth magnet which ﬁay be-embodied in the apparatus of
FIG. -1; -
FIG. 8 is a schematic plan view of an
apparatus for detecting an initial position of a movable

P

lens, according to another embodiment of the present
25 invention; _
| F1G. 9 is a perspective view of a conventional
apparatus for detecting an initial position of a movable
lens, -in which a Hall element is used;
_ FIG. 10 is a diaéram showing output'vdltagc
30 characteristics of the Hall element of FIG. 9:
FIG. 11 is a diagram showing output voltagc
charécteriStics_of the Hall element of FIG. 9, as varicd

according to’'change in environmental temperature;
' FIG. 12 is a sectional view of a conventional
35 .lens barrel;

FIG. 13 is » perspective view of a



Eor the like. ' The | ens barrel_bgusLng}?’“f’f”’;;

Nolglc. . - wi th an apparatus 50 for detecting an initial of
r lens 8. As illustrated in FIG 13,6the This

[ ; of an.-intercept plate 51 and a photo-inte ing a
slig 1tting el ement 53 and a phot o-detecting: el .
i nt egcept plate 51 is Secured to a |lower portion of an outer periphery
20 @i the lens holder 9. The photo-interrupter 52 is secured at a
reargportion of a | ower inner-periphery of t he housing 2 so as to face
the @l ate 51 upon conv@ﬁ&h@m@aabb@@nabusnfﬁr<ﬁeﬁé&tiﬁ@5aﬁoideti91 posheion

oot o3 a0 56 B nRRei TRAR U SASTR Y St o Rar EbDEBE 90 yeeo:
yocal |y and thanﬁlate 51 fixed
FIG. 14 is & diagram showing output voltage
5 characteristics of the photo-interrupter, as varied
according to change in environmental temperature.
DETAILED DESCRIPTION OF THE PREFERRED EMBODTMENT
. The preferred embodiment of an spparatus for
detecting an initial position of a2 movable lens in a |
10 lens barrel, according to the present invention will now
( be described with reference to the accompanying
drawings. The explanations made hereinbefore with
'regard to FIGS. 12-14 in which the conventional lens

barrel is described, are incorporated for reference into
15 the detaziled descript:on of the preferred embodiment of
the invention wherein the same reference numerals will
' represent like parts of the assembly of the invention.
) Referring to FIG. 1, numeral 10 represents an
apparatus for detecting an initial position of a movablc
| 20 lens 8 which is disposed in a housing 2 of a lens barrel
‘ 1. The lens 8 is a master lens retained in a
cylindrical lens holder 9 which is supportcd by gu}dc
shafts 4b, 4b so as to be reciprocally movable parallel
é to an optical axis C of the lens 8. The apparatus 10
25 includes a rectangular magnet 11 and a Hall element 12.
The magnet 11 consists of north- and south-polar magnecl
halves 1lla and 1llb which extend outwardly from a lower
outer-periphery of the lens holdcr'Q and are attached
togethef so as to be aligned in a longitudinal directien
30 of the lens holder 9. The Hall element 12 is secured Lo
a lower inner-periphery of the housing 2 so as to facc a

boundary‘llc between the north- and south-polar magnet

halves lla ahd llb according to reciprocating movement of

the lens holder 9. For instance, after the lens holder
35 9 is forced to the frontmost or fearmost position by

manually, spring force or motor-drive, the magnet 11 on



. pves to pass between the elements 53 and 54, " the plate 51

FNt . light emtted fromthe el enent 53. IQ_nganse_Lg_Lhe———
i nt ey on of the emtted 30 | r ght, the-pRoto-detecting elenent 54
gener -an - output signal so that an initial p03|rﬂmmmq#

Fens {§ detern1ned on the basis of a position of the ﬂ ‘
Recenf] since high mniatuarization of video 35 canera

sought@~it is necessary to effect hi ghly accurate p05|t|on|ng of
novablgg | enses in the

the lens holder 9 moves toward the Hall element 12.
Then, the Hall element 12 detects magnetic flux
generated from the magnet 11 and chelops an output
voltage on the basis of an amount of the detected

5 magnetic flux.

The output voltage characteristics of the Hall
element 12 are shown in FIG. 3, in which vertical and
horizontal axes reSpectively indicatec the output voltage
(V) and distance (D) between the macnet 11 and the Hall

10 element 12. There are two peaks in thc output voltage,
one positive, one negative, in the vicinity of a point
fo where an output voltage line traverses the horizontal
axis. At an intersecting point Zo, the Hall clement 12
is just opposed to a boundary-llc between the magnet

15 halves lla and llb. Accordingly, in a case where a
position of the ﬁagnet 1l corresponding to the
intersecting point fo of FIG. 3 is determined as an
initial position of the magnet 11, various peositions of
the magnet 11 are determined relative to the initial

200 position. Therefofe, an initial position of thc master
léns 8 is determined as well as an initial position of
the lens holder 9 mounting the magnet 11. Ceonsequently,
by using the initial position of the master lens 8 as a

(' reference, various positions of the lens holder 9 may be

25 determined with high accuracy. -

Further, the Hall element may be connected to
a circuit which functions to vertically offsect the
‘horizontal axis D where the output voltage indicates
zero, for instance, as shown in a dotted line of FIG. 3.

30 Due to this vertical offset of thc horizontal axis D, a
point /o' may be employed as the initial position of Lhc
master lens 8 instead of -the point fo. |

Referring to FIG. 4, the Hall element 12 has.
output voltage characteristics varying in résponse to

35 change in environmental temperature. In F1G. 4, as

similar to FIG. 3,.vertical and horizontal axes

nvm——— -
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respectively indicate the output voltage (V) and
distance (D) between the magnet 11 2nd the Hall element
12. Further, a position of the lens holder 9
corresponding to the intersecting point fo is determincd
as an initial positior. of the master lens 8. As shown
in FiG 4, separate output voltage lines traverse thc
horizontal axis at substantially the same p01nt lo,
while the peaks of the output voltage are different in
level. Therefore, the initial position of the master
1ens'8 is stably determined without influence of change
in environmental temperature. |

Since the Hall element 12 has a smaller size
and a lower manufacturing cost than a photo—interrupter

as coﬁventionally used, the apparatus 10 may be
con51derab1y improved in view of size, cost and
consumptlon of electric power.

Further to sey, the magnet 11 utilized in the
apparatus of the invention may be of cylindrical shape
21 or Erapezoidal shape 21' as illustrated in FIGS. 5
and 6. Further, as illustrated in FIG. 7, a rectangular
magnet 21" mdy be formed by alternately arranging magnei
pieces having north- and south polarities and attaching
them together. '

Another preferred embodiment of an apparatus
for detecting an'initial'position of a movable lens in a
lens barrel will be described hereinafter with reference
to FIG. 8. Referring to FIGS. 8 and 12, the apparatus
30 includes a rectangular bar-like maghet member 31 and

a Hall element 32. The bar-like magnet member 31 is

secured to a lower outer- perlphery of the lens holdcr 9
while the Hall element 32 is mounted on-a lower
inner-periphery of the housing 2. In the proximity of
the rear:end'portion, the bar-like magnet member 3] has
at least a pair of north- and south-polar end magnets
3la and 31b. When the end'magnets 3la and_3lb on the
bar-like magnet member 31 passes over the Hall element



i al tenperature, as shown in FIG 14. This char tgﬁﬁﬁkam

cau Eerioration of lens posi tioning accur acyThis t

phat fer rupter 52 is not suitabi e for Himiature \‘\\ its
| arge’ 28 and 10 further, due to its high manufacturin

Fn ord overconme such di sadvantages in the conventi onal detection
appar a 0 using a phot o-interrupter, there has been proposed an
appar a using a Hall elenent. Referring to FIGS. 9 to 11, an 15
appar & 40 for detecting an initial position of a master |lens 8

i ncl ud' S a rect angulfaz vpometedipandafiing mokemknel eﬁemh@lenﬁwénai@mets Althe
consi ok of north- ARy e1eaghthsRohECERONGLIRALYES 1A BACHR MGy che

ext end outmardly roma o outer-E Pens
% e attached teRRtPRINSEEH31AaenEn3Lb, and OUtputS a voltage dependlng

upon change in the detected magnetic flux. At this
5 time, a boundary 3lc between the end magnets 3la and 31b
is detected as a point where the output voltage from the
Hall element 32 indicates zero or approximately zero.
As similar to the first embodiment mentioned above, when
the Hall element 32 detects the boundary 3lc between the
10 end magnets 3la and 31, the cofresponding position of
the lens holder 9 is determined as an initial position
of the lens 8. Moreover, the bar-like magnet member 31
extends forwardly into the front,portion of the housing
2 where.a lens holder 6 is reciprocally located. The
15 bar-like ' magnet member 31 is also provided, at least in
a part opposing to the lens holder 6 located in the
- front portion of the housing 2, with a plurality of
) north- and south-polar magnet pieces which are
alternately arranged and attached together to form an
20 integral body of the magnet member 31. 1In addition, a
" known MR (magnetoresistive elements) sensor 33 is
secﬁred to a front portion of the lower inner-periphery
of the housing 2, in which the lens holder 6 retaining a
{ variator lens 5, for example, is recipfocated. When the
25 magnet member 31.mbves toward the MR sensor 33 upon
reciprocating movement of the lens holder 9, the MR
sensor 33 detects output signals which are produced due
to magnetic flux generated from the magnet pieces of the
magnet member 31. Accordingly, a position of the
30 variator lens 5 is also determined by detecting
i addresses or the like corresponding to respective
: positions of the magnet pieces by means of the MR sensor
33. _ .
As 1is obvious from the aforementioned
35 description of the preferred embodiments according to
the invention, the apparatus of the invention includes &




fices extend in a longitudinal direction of the | ens hol der

TheZHuE c| enent 42 is securedto a | ower inner-periphery of the

bar-¢ using 2 so as to face the norrhlﬁorar magn&kis Pheetila

rear v 25 novenent of the lens holder 9. The Hall eI

det ec gnetic flux generated fromthe magnet 41 and

out pu@Esi gnal on the basis of an anount of t he d¢tected nagnetlc
flux. @n the basis of the produced out put S|gnal an initial position
of thg@lens 30 holder 9, i.e., the master lens 8 nDunting t he magnet 41

is det@grm ned. The miagheelienebtx4debestdnygpuicavel bage north- calmirammh-qmrar
the ofiput vol tage Tephets SRIKE' brElatcerppr iR e Bt e Te B AT BARE
35 elenent dg,arkepechpldey. such Eh&t the ﬁkxevaanMmaﬁnsufaces 2
boundary between north and south poles of the magnet
5 means. In the apparatus, an initial position of a
movable lens in a lens barrel is determined as a
position of the lens where an amount of output voltage
of the detecting means is approximately zero. As a
result, the initial position is accurately determined
10 without influence of change in temperature and/or ‘change
< " due to the lapse of time. 1In addition, the apparatus of
the invention can be further miniaturized and
manufacturing costs and power-consumption can be
effectively reduced.. '
15 Although, in the apparatus according to the

aforementioned embodiment of the present invention, a
magnet means is secured to the lens holder movablc
within the lens barrel to which a magnetic flux
detecting means is secured thereto, the opposite

20 arrangement may alternatively be employed. Further, the
detecting means of the invention is not limited to a
Hall element. 1In addition, the apparatus of the
invention may be appllcable to a lens holder retaining a

{ _ variator lens for zooming so that an initial position of

25 the variator lens can be determined. The present
invention has been described in terms of a video camera
but it is noted that the disclosed invention may - be
further applied to a stiil camera or other electronic
optical system.
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grount of a peak voltage Vo is detected by a
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CLAIMS

1. An apparatus for detecting an initial position of
a movable lens (8) in a lens barrel (i) in which a lens
05 holder (9) retaining the 1lens (8) is reciprocally
movable parallel with an optical axis (C) of the 1lens,
characterized in that it comprises : _ '
.magnet means (11) having north and south
polarities (11a,11b) and secured to an outer periphery
10 of the lens holder (9); and
magnetic flux detecting means (12) secured to
‘the inner periphery of the 1ené barrel (1) such that the
detecting means (12) faces a boundary (11c) between the
polarities (11a,11b) of said magnet means (11), said
15 detecting means (12) detecting magnetic £1lux density of
said magnet means (11) to output a voltage based on the
detected magnetic flux density, said initial position of
the 1lens (8) being determined as a point where said
output yoltage indicates zero or appro;imately zZero.
20 | |
2. The abpafatus according to claim 1, wherein said
magnet means (11) is secured to an inner periphery pf
the 1lens barrel (1), while said magnetic flux detecting
means (12) is secured to the outer periphery of the lens
25 holder (9).

3. The apparatus according to claim 1, wherein said

lens (8) is a focusing lens for an electronic camera.

30 -4. The apparatus according to claim 1, wherein said
magnet means (11) is of rectangular shape.

5. The abpératus according to claim 1, wherein said
magnet means (21) is of cylindrical shape.

. —_—
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 not shown) connected to the Hall el enent 42.
@ t he out put voltage characteristic of the_haLL—eLeHEH%—AQ——

var i response to change in envi ronnent al nperature, as_ shown

FI G 5 Accordingly, an initial position of the Immlml“ ﬂl‘ Il\/
det ec upon generation of the initially H&ternined

also Mlries from[err]Jto to [err] . or [err]" accordlng t6 tenperature

o that accuracy in positioning of the lens 8 is deteriorated
| eby 10 focusing error is caused in the camera. SUMVARY OF
MENTI ON ' 6. The dfpdratas odgedidiig tth;e dlehent, i vveréinnsé od

e.the afgrenentio vanta s, and t OVIde an i nproved
appar afus for de1(:a'e |H:g aﬂa%ds d(ltzlsgﬂ o trapezo:Ldal shape

~ 7. The apparatus according to claim 1, wherein said
05 magnet means (21") has at least.two pairs of north and
south polarities which are alternately arranged such
é that opposite polarities are adjacent to each other.

8. The apparatus according to claim 1, wherein sai&
10 detecting means (12) is a Hall element.

9. The apparatus according to claim 3, wherein said
magnet means (31) further has a plurality of north and
south polarities which are alternately arranged and

15  attached together to form an integral body of said
magnet means, so that a position of a zoom 1lens is
s detected by a detecting means (33).

10. The_appératus according to claim 9, wherein said
20 = detecting means (33) is an MR (magneto:esistiye
élements) sensor,
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15 Eition of a novable lens in a lens barrel of a canera.

tn g¢ to-acconplish this object, there is . provi ded an apparatus for
det-dSENg an initial position of a novable lens in a lens barrel in
whi-Ce | ens -~ holder retaining the lens is reciprocally novable 20
paraf@El with an optical axis of the lensl3 The appar at us i ncl udes
magng® means whi ch has north and south polarities and is alternatively
securfl to either an outer periphery of the | ens holder or an inner

ary of the lens barrel. Magnet flux detecting 25 neans is also

d to whichever of the outggSTRACT weriwhepsysofostee! ens hol der or the
geri phery or the lens barrel, Tto which the magnet nmeans i s not

, such that the detecting neans faces a boundary: bet ween t he
hal ves of thaAnmaggisretans.fdihedetecting an initial position of a

movable lens (8) in a lens barrel in which a lens holder
05 (9) retaining. the 1lens (8) is reciprocally movable
parallel to an optical axis (C) of the ‘lens. " The
apparatus includes magnet means (11) which has north and
south polarities (11a,11b) and is alternatively secured

to either an outer periphery of the léns holder (9) or

10 an inner periphery of the lens barrel. Magnet flux

d detecting means (12) is also secured to whichever of the

' outer periphery of the lens holder (9) or the inner

' periphery of the lens barrel to which the magnet means

(11) is not secured, such that the detecting means (12)

15 faces a'bouddary (11c) between the polarities (11a,11b)

of the magnet means (11). The detecting means (12)

& detects magnetic flux density of the magnet means (11)

- and outputs a voltage based on the detected magnetic

flux density. The initial position of the lens (8) is

20 determined as a point where the output voltage indicates
zero or approximately zero.

Fig. 1
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gt i ng nmeans detects magnetic flux density of the magnet neans
an out put voltage based on the detected magnetic fl ux

E' The initial position or the lens is determ ned as a point

fe out put ) voltage indicates zero or a val ue of appr oxXi rrately ‘
4 BRI EF DESCRI PTI ON OF THE] W NCS
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g  o°perspective view of an apparatus for detecting an initial
of a novabl e | ens, according to one enbodi nent of the present
FIG 2 is an enlarged perspective viewof a 5
gnet whi ch may be used in the %Z{ us of FIG 1;

¥s a di agram show ng out put volt characteristics of a Hall

used in the apparatus
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Thagme®ri stics of the Hal

g1; 10 FIG 4 is a diagram show ng the output voltage.
el ement varied according to change in

G 5 is an enlarged perspective
QEEA% died in the apparatus or 15
FIG 6 is an enlarged perspective view of a

env grent al t enper at ur e;

Vvie ]a . second magnet which may b
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“thing =gnet whi ch may be enbodied in the apparatus or "FIG 1,
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ng to anot her enbodi nent of the present 25 | hventi on;

¢i s a“perspective view of a conventional apparatus for
ng an initial position of a novable- | ens, in which a Hal
I s.used; FIG 10 is a diagram show ng out put
b 30 characteristics of the Fblg e}syeﬂt of FIG 9;
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¥, convent i onal apparatus for detecting an initial position
ggabl € lens, in which a photo-interrupter is used;.
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and. ' FIG 14 is a diagram show ng out put voltage 5

=thar act-eri st'i cs. of the photo-interrupter, as varied according to change-
i n-envi ronrrent al t enper at ur e. DETAI LED DESCRI PTI ON OF THE PREFERRED
GENBODTNENT. The preferred enbodi nent of an apparatus for
‘detecting an initial position of a nova s itn a 10 lens barrel,
according to the present invention wll W - be described with
reference to the acconpanyi ng drawi ngs. The expl anati ons nade

her ei nbefore with regard to FIGS. 12-14 in which the conventional |ens
barrel is described, are incorporated for reference into 15 the detail ed
description of the preferred enbodi nent of t he invention wherein the
sanme reference nunerals wll represent |like parts of the assenbly of

t he i nventi on.
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EFIG. 1, nuneral 10 represents an apparatus for detecting

josi ti-on of a novable 20 lens 8 which is disposed in a housing

oarr el 1. The lens 8 is - a naster lens retained in a
H ens hol der 9 which is supported by guide shafts 4b, 4b so
Zyan optical axis C of the
ngul ar magnet 11 and a Hal
The magnet 11 consists of north- and sout h-pol ar magnet

gfnd | | b which extend outwardly from a | ower - outer-periphery
chol der 9 and are attached together so as to be aligned in
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holder 9. For instance, aner
front nost or rearnpst poslpﬂ
nmotor-drive, the magnet 1L1.,0R
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APPARATUS FOR DETECTING AN INITIAL POSITION OF A MOVABLE
LENS IN A LENS BARREL OF A CAMERA

BACKGROUND OF THE INVENTION
5§ 1. Field of the Invention

This invention relates to an apparatus for
detecting an initial position of a movable lens in a
lens barrel of an inner focusing type for use in optical
systems such as cameras.
10 2. Description of the Background
Conventionally, there have been proposed
cameras, e.g., a video camera, which utilize & zoom lens
" barrel of an inner focusing type. In the inner focusing:
zoom lens bafrel, lenses such as a master lens for
focusing, a variator lens for zooming and the like arc
movable élohg an optical axis of the lens barrel.
the lens barrel, a position of the master lens 'is
relatively determined depending upon a position of thec
variator lens. Accordingly, it is essential to
determine a reference position (origin) of the master
.lens for accurate positioning control. Namely, an
initial position of the master lens must be determined -
as the reference position. For the purpose of fulfilling
such téquirement, there has been proposed an apparatus
for detecting an initial position of the master lens,
.which includes a photo-interrupter used as a sensor
means for detecting the initial position, as discloscd
. in Japanese Utility Model laid-open appln. No. 2-13216.
FIGS. 12 to 14 are directed to the apparatus thus
30 proposed. Referring to FIG. 12

15

In

20

25 -

, an inner focusing lens
barrel 1 has a cylindrical housing 2 which is provided,

on front and rear portions thereof, with a focusing lecns
3 and a charge coupled device (CCD) 7, respectively.
Now, assuming the focusing lens 3 is the front of the

35 lens barrel 1, mounted behind the focusing lens 3 are
guide shafts 4a, 4a both of which extend axially.




.the 1ens holder 9 noves toward the Hall el enent 12. RF

el ement 12 detects magnetic fl ux generated fromt hd
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devel ops an out put vol tage on. the basis of an anount
magneti c fl ux.

hori zontal axes respectively indicate the output voltadge

di stance (D) between the nagnet 11 end the Hall 10 el gment 12,

The out put vol tage charadt e
Hal | elenent 12 are shown in FI&G23 in which vertjid

of the detect ¢d
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parallel to the optical axis of the lens barrel, and in .
front of the CCD 7 are disposed quide shafts 4b, 4b
which also extend parallel to the optical axis. On the
guide shafts 4a, 4a is supported a lens holder 6
retaining a variator lens 5 for zooming. The lens
holder 6 is reciprocally moved on the guide shafts 4z,
4a by manual operation along an optical axis C of the
lens barrel 1. On the guide shafts 4b, 4b is supportes
a lens holder 9 retaining a master lens 8 for focusinag.
The lens holder 9 'is reciprocally moved on the guide
shafts 4b, 4b along the optical axis C by means of a
motor M or the like.

The lens barrel housing 2 is also providcd
with an apparatus 50 for detecting an initial position
of the master lens 8. As-illustrated in FIG. 13, the
apparatus 50 consists of an intercept plate 51 and a
photo-interrupter 52 having a light-emitting element 53
and a photo-detecting element 54. The intercept plate
51 is secured to a lower portion of an outer periphery
of the lens holder 9. The photo-interrupter 52 is
secured at a rear portion of a lower inner-peribher? of
the housing 2 so as to face the plate 51 upon
reciprocating movement of the lens holder 9. The’ .
elements 53 and 54 are disposed opposite each other in &
direction perpendicular to the optical axis C. When Lhc
lens holder 9 moves reciprocally and the plate S1 fixed
thereon moves to pass between the elements S3 and 54,
the plate 51 intercepts light emitted from the element
53. In response to the interception of the emitted
light, the photo-detecting element 54 generates an
output signal so that an initial position of the master
lens 8 is determined on the basis of a position of the
lens holder 9.

Recently,'since high miniatuarization of video
cameras has been sought, it is neéessary to effect
highly accurate positioning of movable lenses in the

one positive, one negative, in the



.to where an output voltage Iiné traverses the horizontal
I ntersecting point [err], the Hall elenent 12
boundary. 11c between the magnet 15 halves 1la and 11b

axi s.

At an

IS just opposed to a

. ragh M d
case where a ~ position of the magnet 11 correspondingqgﬂﬁyggqﬁﬁxj‘SHEET

intersecting point [err]o of FIG 3_ s determ ned as an initial
position of the nmagnet 11, various positions of t he nagngf!EEBéW@7
determned relative to the initial 20 position. Therefdrdg, an initial
position of the naster

posi tion. of

lens 8 is determ ned as wellj as an initial

the lens holder 9 nmounting the nagnet 1l Consequent]|y

by using the initial position of the naster lens 8 as a ref erence,

various posi iepgspeiréde | gps1did 4 ,@/ %e&%réasned with high

accuracy. . &rther ﬁ Ienent m % ignnected to
approximately 10pm, 1ncortect focusxng or
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occurs. However, the photo-xntegrupter 52 of the

aforementioned apparatus 50 has an output voltage
characteristic varying in response to change in
environmental temperature, as shown in FIG. 14. . This
characteristic causes deterioration of lens positioning
accuracy. Moreover, the photo-interrupter 52 is not
suitable for miniature cameras due to its large sine and
further, due to its high manufacturing cost.

In order to overcome such disadvantages in the

. conventional detection apparatus SO using a

photo-interrupter, there has been proposed an apparatus
using a Hall element. Referring to FIGS. 9 to 11, an
apparatus 40 for detecting an initial position of a
master lens 8 includes a rectangular magnet 41 and a
Hall element 42. The magnet 41 consists of north- and
south-polar magnet halves 4la and 41b which extend

outwardly from a lower outer-periphery of the lens

_holder 9 and are attached together such that their

mating faces extend in a longxtudxnal dircction of thc
lens holder 9. The Hall element 42 is secured to 2
lower inner-periphery of the barrel housing 2 so as to

- face the north-polar magnet half 4la upon rearward

movement of the lens holder 9. The Hall element 42
detects magnetic flux generated from the magnet 41 and

produces an output signal on the basis of an amount of

the detected magnetic flux. On the basis of the

produced output signal, an initial position of the lens
holder 9, i.e., the master lens 8 mounting the magnct 4|

is determined. The Hall element 42 has -output voltage

characteristic as shown in FIG. 10, in which vertical

- and lohgitudinal axes indicate the output voltage (V)

and distance (D) betwnen the magnet 41 and the Hall

element 42, respectively. 1In FIG. 10, 1/2 Vo indicating

half an amount of a peak voltage Vo is detected by a




-a circuit which functions to vertically offset the

hori zontal axis D
where the output voltage indicates zero, for instance, as shown in a
dotted line of FIG 3. 30 Due to this vertical offset of the horizontal
axis D, a point [err]o’" may be enpl oyed as the i prtt+=al
t he master lens 8 instead of thﬁ point [err]o. REPLACKH ﬁEﬁﬁ‘SﬁIﬁﬂ
Referring to FIG 4, the Hall elenent™12 has out puf  voltage
characteristics varying in response to 35 change in enyi monges 997
tenperature. In FIG 4, as simlar to FIG 3, vertical and .
hori zontal axes

circuit (not shown) connected to the Hall element 42,

' However, the output voltage characteristic of
the Hall element 42 veries’ in response to change in
environmental temperature, as shown in FIG. 1ll.
Accordingly, an initisl position of the lens 8, which is
detected upon generation of the initially determined
voltage 1/2 Vo, also varies from fo to fo' or fo
according to temperature change so that accuracy in
positioning of the lens 8 is deteriorated and thercby

10 focusing error is caused in the camera.
SUMMARY OF THE INVENTION

It is an object of the present invention to
elimindte the aforementioned disadvantages and to
provide an improved apparatus for detecting an initial

-position of a movable lens in & lens barrel of .a camera.

In order to accomplish this object, there is
provided an apparatus for detecting an initial posilion
of a movable lens in a lens barrel in which a lens
holder rétaining the lens is reciprocally movable

20 © parallel with an optical axis of the lens. The
apparatus includéé.magnet means which has nocrth and
south polarities and is alternatively secured to either
an outer periphery of the lens holder or an inner’
periphery of the lens barrel. Magnct £lux detecting

25 means is also secured to whichever of the outer
periphery of the lens holder or the inner pcriphecy of
the lens barrel, to which the magnet mcans is not '
secured, such that the detecting means faces a boundary
between the magnet halves of the magnet means. The

15

30 detecting means detects magnetic flux density of the
magnet means and develops an output voltage based on Lhe
detected magnetic flux density. The initial position of
the lens is determined as a point where the output
voltage indicates zero or a value of approximately zaro.

35 '

BRIEF DESCRIPTION OF THE DRAWINGCS



.- 8- respectively indicate the output voltage (V) and di st ance

(E» bet ween the magnet 11 and the Hall el enent 12. Further, a position
of the lens holder 9 corresponding to the intersect " S
determ ned 5 as an initial position of the naster |e2@§§ﬁtThs iﬁ§®§ﬁf
- S - )
2 1FEB 1997

FIG. 1 is & perspective view of an apparatus
for detecting ‘an initial positioh of 2 movable lens,
according to one embodiment of the present invention;
FIG. 2 is an énlarged perspective view of a -

5 first magnet which may be used in the apparatus of FIG.
1; .
' FIG. 3 is & diagram showing output voltase
characteristics of a Hall element used in the apparatus
of FIG. 1;-
10

FIG. 4 is a diagram showing the output voltagc
Ccharacteristics of the Hall element varied according to
change in environmental temperature;

FIG. 5 is an enlarged perspcctive view of a
. second magnet which may be-embodied in the apparatds of
1S  FIG. 1; _ ' . _

' FIG. 6 is an enlarged perspective view of a

third magnet which may be embodied in the apparatus of
FIG. 1: '

FIG. 7 is an enlarged perspective view of a

fourth magnet which may be-embodied in the apparatus of
FIéo ‘1;

20

FIG. 8 is a schematic plan view of an
apparatus for detectlng an initiel position of a movablo
lens, according to another embodxment of the present .

25 invention; _

F1G. 9 is a perspective view of a convenlional
apparatus for detecfing an initial position of a movablc
lens, in which a Hall element is used:

FIG. 10 is a diagram showing odtput voltagce

30 characteristics of the Hall element of FIG. 9;

FIG. 11 is a diagram showing output voltage
characteristics of the Hall element of- FiIG. 9, as varicd
according to'change in environmental tempcrature:

FIG. 12 is a sectional view of a conventional
35 lens barrel;

FIG. 13 is » perspective view of a



in FIG 4, separate output voltage |lines traverse the

hori zontal axis
at substantially the sane point [err]o, while t S, ‘ _uaput
voltage are different -in . | evel. Therefore, the ijRigk Ft DO%LOfl t he
master 10 lens 8 is stably determ ned wi thout infl TETOT change in
envi ronnent al tenperature. - 6 - Since the | slerERtigd2 Hag a
smal | er size and a | ower manufacturing cost than al photo-1 nterr uptier
as conventionally used, the apparatus 10 may be 15 cpnki-de+abty—tnprovied
in view of size, cost’and -consunption of electrif power.
Further to say, the magnet 11 utilized-in the apparatus of the
I nvention may be of cylindrical shape 21 or trapezoidal shape 21 as

illustrated i convéationad apparétus Ffot detectsind larstirditd@d )i poBliGiod,

rectangular o¢ a movable lens, in which a photo-interrupter is used;
and '

a

FIG. 14 is & diagram showing output voltage
5 characteristics of the photo-interrupter, as varied
' accotding to change in environmental temperature.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
' The preferred embodiment of an apparatus for
detecting an initial position of a2 movable lens in a
10 lens barrel, according to the present iftVention will now
be described with reference to the accompanying
drawings. The explanations made hereinbefore with
regard to FIGS. 12-14 in which the conventional lens
barrel is described, are incorpeorated for reference into
1S5 the detailed descript:on of the preferred embodiment of
the invention wherein the same reference numerals will
represent like parts of the assembly of the invention.
Referring to FIG. 1, numeral 10 represents an
apparatus for deteéting an initial position of a movable
20 lens 8 which is disposed in a housing 2 of a lens barrel
1. The lens 8 is a master lens retained in a
cylindrical lens holder 9 which is supportcd by quide
shafts 4b, 4b so as to be reciprocally movablc parallcel
to an optical axis C of the lens 8. The apparatus 10 -
25 includes a rectangular magnet 11 and a Hall elemenlL 12.
The magnet 1l consists of north- and south-polar magnctl
halves lla and 11lb which extend outwardly from a lowcr
outer-periphery of £he lens holder 9 and are altached
together so as to be aligned in a longitudinal directian
30 of the lens holder 9. The Hall element 12 is secured Lo
a lower inner-periphery of the housing 2 so as to facc a
boundary llc between the north- and south-polar magnctl
halves 1lla and llb according to reciprocating movcment of
the lens holder 9. For instance, after the lens holder
3S 9 is forced to the frontmost or rearmost position by
manually, spring forcn or motor-drive, the magnet L; on



magnet 21" may be fornmed by alternately arrangi ng magnet
north- and south polarities and attaching t hem t oget her.
Anot her preferred enbodi nent of an apparatus 25

pi eces havi ng

i ti al
position of a novable lens in a | ens barrel mﬁlﬂ?ﬂ‘g@@ @gﬁﬁqr
hereinafter with reference . to FlI 8. Referring to FIGS. 8 ahdf 12,

t he appar at us 30 includes a rectangul ar bar-|i ke 214&ES 198nber | 31 and
a Hall elenent 32. The bar-Ilike nagnet nenber 31 i$ secured to a | ower
out er-periphery of the lens holder 9 whi l e t he nt"32}i s

mounted on a | ower i nner-periphery of the hodsing 2. In the.proximty

of the rear end portion, the bar-Iike magnet nember 31. has
least a pair fe MUl hoARM S 9 iBiRe BouGld TRANEREL EPemediaygnd 310,  When
t he end nmagnets

Then, the Hall element 12 detects magnetic flux

generated from the magnet 11 and dcvelops an output

voltage on the basis of an amount of the detected
S magnetic flux.

The output voltage characteristics of the Hall
element 12 are shown in FIG. 3, in which vertical and
horizontal axes respectively indicatc the out tput voltage
(V) and distance (D) between the macnet 11 and the Hall

10 element 12. There are two peaks in the

o output voltaac,
one positive, one negative, in the vicinity of a point

fo where an output voltage line traverses thec horizontal
axis. At an intersecting point fo, thc Hall clemenl 12
is just opposed to a boundary- llc between the magnet
15 halves lla and 11b. Accordingly, in a case where a
position of the ﬁagneﬁ 11 corresponding to the
intersecting point fo of FIC. 3 is determined as an
initial position of the magnet 11, various positions of
- the magnet 11 are determined relative to the initial
20 position. Therefore, an initial position of thc master
lens 8 is determiried as well as ean initial position of
the lens holder 9 mounting the magnet 11. Consequently,
by using the initial position of the master lens 8 as &
reference, various positions of the lcns holder 9 may be
25 determined with high accuracy. - .
Further, the Hall element may be connected to
a circuit which functions to vertically offscet the
horizontal axis D where the output voltage indicates
zero, for instance, as shown in a dotted linc of FIG. 3.
Due to this vertical offset of thc horizontal axis D, a
point fo* may be employed as the initia} position of thc
master lens 8 instead of the point fo.

30

Referring to FIG. 4, the Hall element 12 has
output voltage characteristics varying in cesponse to
35 change in environmental temperature. In F1G. 4,

similar to FIG. 3, vertical and horizontal axes

as



“bar-1ike magnet nenber 31 passes over the Hall el enment
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respectively indicate the output voltage (V) and
distance (D) between the magnet 11 and the Hall element
12. Further, a position of the lens holder 9
corresponding to the intersecting point fo is determincd
as an initial positior. of the master lens 8. As shown
in FIG. 4, separate output voltage lines traverse thc
horizontal axis at substantially the same point fo,
while the peaks of the output voltage are different in

level. Therefore, the initial position of the master

lens 8 is stably determined without influence of change
in environmental temperature.

Since the Hall element 12 has a smaller size
and a lower manufacturing cost than a photo-intefrupter
as coﬁventionally used, the apparatus 10 may be
considerably improved in view of size, cost and
cbnsumption of electric power.

Further to seay, the magnet 11 utilized in the

" apparatus of the invention may be of cylindrical shape

2]l or trapezoidal shape 21' as illustrated in FIGS. 5
and 6. Further, as'il;ustraéed in FIG. 7, a tecténgular
magnet 21" mdy be formed by alternately arranging magnet
pieces having north- and south polarities and attaching
them together. _ ) )
Another preferred embodiment of an apparatus
for detecting an initial position of a movable lens in a
lens barrel will be described hereinafter with reference
to FIG. 8. Referring to FIGS. 8 and 12, the apparalus
30 includes a rectangular bar-like magnet member 31 and
a Hall element 32. The bar-like magnet member 31 is
secured to a lower outer-periphery of the lens holder 9
while the Hall element 32 is mounted on a lower
inner-periphery of the housing 2. In the proximity of
the rear end portion, the bar-like magnet member 3] has
at least a pair of north- and south-polar end magnets
3la and 31b. When the end magnets 3la and 3lb on the
bar-like magnet member 31 passes over the Hall element




+ 32 upon reciprocating novenent of the lens holder 9, the Hal
* 32 detects magnetic flux generated fromthe
out puts a vol tage dependi ng upon change in the defgs BUL t@ﬁgﬁﬁ
time, a boundary 31c between the end nag *iﬁ%égggﬁf 34
is detected as a point where the output

At this 5

end magnets 3l1la _and

o TO"I 1L

voltage fromthe el
32 indicates zero or approximately zerog. As simla Qo"f:ﬁEaHg?st

enmbodi nrent nenti oned above, when t he Hal
boundary 31c between the 10 end nmagnets 3la and 31, ¢
position of

of the lens 8. Mireover, the bar-like magnet nenber 31
forwardly intg

el enent 32 detects_t

D

the lens holder 9 is determ ned as an_jpitial-—post

he correspondi ng

n
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ca
al é%ement 32 detects magnetic flux generated from the

end magnets 3la and 31b and outputs a voltage depending
upon change in the detected magnetic flux. At this
time, a boundary 31lc between the end magnets 3la and 3lb
is detected as a point where the output voltage from the
Hall element 32 indicates zero or approximately zéro.
As similar to the first embodiment mentioned above, when
the Hall element 32 detects the boundary 3lc between the
end magnets 3la and 31, the corresponding position of

the lens holder 9 is determined as an initial position

of the lens 8. Moreover, the bar-like magnét member 31

extends forwardly into the front portion of the housing
2 where.a lens holder 6 is reciprocally located. The
bar-like magnet member 31 is also provided, at least in
a part opposing to the lens holder 6 located in the
front portion of the housing 2, with a plurality of
north- and south-polar magnet pieces which are '
alternately arranged and attached together to form an
integral body of the magnet member 31. 1In addition, a
known MR {(magnetoresistive elements) sensor 33 is _
secured to a front portion of the lower inner-periphery
of the housing 2, in which the lens holder 6 retaining a
variator lens S, for example, is reciprocated. When the
magnet member 31 moves toward the MR sensor 33 upon
reciprocating movement of the lens holder 9, the MR-
sensor 33 detects output signals which are produced due
to magnetic flux generated from the magnet pieces of thc
magnet member 31. Accordingly, a position of the
variator lens 5 is also determined by detecting
addresses or the like corresponding to respecctive
positions of the magnet pieces by means of the MR sensor
33. ' . ' '

As is obvious from the aforementioned
description of the pfeferred embodiments according to
the invention, the apparatus of the invention includes &



15 bar-like nmagnet menber 31 is also provided, at least in

a part
opposing to the Il ens holder 6 |located in the front OToH, t
housing 2, with a plurality of north- and sout h- pojie "Qﬁéﬁﬁﬂh§P$ A\
whi ch are

alternately arranged and attached together[to forman 2

integral body of the magnet menber 31.,4n addition, a RrbREBMRS7

(rmagnet oresi stive el enents) sensor 33 15 secured t

E front portion
t he | ower inner-periphery of the housing 2, in whigh-tt S_hol der
variator lens 5, for exanple, is recipfocated. Wen the

retaining a

25 magnet nenber 31 nopves toward the .MR sensor 33 upon

of -
6

movenent of the |ens holder 9, the MR sensor 33 detects output

signal s whi chy

magnet pi ece
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or a lens holder such that the detecting means faces &

. boundary between north and south poles of the magnet
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means. - In the apparatus, an initial position of a
movable lens in a lens barrel is determined as a
position of the lens where an amount of output voltage
of the detecting means is approximately zero. As a
result, the initial position is accurately determined
without influence of change in temperature and/or change
due to the lapse of time. 1In addition, the apparatus of
the invention can be further miniaturized and
manufacturing costs and power-consumption can be
effectively reduced.. ' _ '

| Although, in the apparatus according to the
aforementioned embodiment of the present invention, a
magnet means is secured to the lens holder movablc
within the lens barrel to which a magnetic flux
detecting means is secured thereto, the opposite .
arrangement may altérnatively be employed. Further, the
detecting means of the invention is not limited to a
Hall element. 1In addition, the apparatus of the ' 'f
invention may be applicable to a lens holder retaiﬁingza
variator lens for zooming so that an initial position of
the variator lens can be determined. The present
invention has been described in terms of a video camera
but it is noted that the disclosed invention may be

'fu;ther applied to a still camera or other electroanic
optical system.



.30 variator lens 5 is also determ ned by detecting
| i ke corresponding to respective
means of the MR sensor 33.
aforenentioned 35 descripti
t he i nvention,

addresses or the
posi tions of the magnet pieces by
As is obvious fromthe
of the preferred enbodi nrents according to

WHERT |t he i nvention includesa

1 R

1. An apparatus for detecting an initial position of

movable lens (8) in a lens barrel (1) in which a lens
0s holder (9) retaining the 1lens (8) is
movable

reciprocally
parallel with an optical axis (C) of the lens,
characterized in that it comprises :

magnet means (11) having naorth and south

polarities (11s,11b) and secured to an outer periphery

10. of the lens holde; (8);: and .
magnetic flux detecting means (12) secured to-
the inner pe;iphery of the lens barrel (1) such that the
detecting means (12) faces a boundary (1ic) between the
polarities (113.11b) of said magnet means (11), said
detecting means (12) detecting magnetic flux dénéity of
said magnet means (11) to output & voltage based on the’

detected magnetic flux density, said initial position of
the 1lens (8)

15

being determined as a point where said

output voltage indicates zero or approximately zero.
20 ' '

2. The apparatus sccording to claim 1, wherein said
magnet ' means (11) is secured to an inner periphery pf
the lens barrel (1), while said magnetic flux detecting

means (12) is secured to the outer periphery of the lens
25 holder (9).

3. The apparatus according to claim 1, wherein seid

lens (B) is a focusing lens for an electronic camera.

30 4. The apparatus according to claim 1, wherein said

magnet means (11) is of rectangular shape.

5. The apparatus according to claim 1, wherein said

magnet means (21) is of cylindrical shape.



- 10 - magnetic flux detecting neans and north- and sout h-pol ar
magnet s which are alternatively secured to a |l ens barrel or a lens

hol der such that the detecting neans faces a boundary between north and

sout h pol es of the magnet 5 means,. In the apparatus——an44m4+4#—-———~—
position of a novable lens in a lens barrel is determ ned as
position of the | ens where an anount of output voltage

nmeans i s approximtely zero. As a 12 ““I“lf"m"nlmmﬂml "

6. The apparatus according to claim 1, wherein said

magﬁet means (21') is of trapezoidal shape.
- 7. The apparatus sccording to claim 1, wherein said
magnet wmeans (21%) has at least two peirs of north and
‘south polarities which are alterhately arranged such
that opposite polarities are adjacent to each other.

05

8. The. aggaratus acgording to claim 1 wherein said
detecting means (12) is a Hall element.

10

9. —Ihe apqaratus—aeeording to claim 3, wherein saiq_
magnet wmeans (31) further has & plurality of north and
south polarities which are alternately arranged and
attached - toggther tq, farm an integral body of said

magnet means. s0 tbat a position of 8 zoom  lens is
detected by a‘detettifid méans (33).

15

10. The apparatus according to claim 9, wherein said
20 , detecting mweans (33) is an MR

(magqetoresistiye
elements) sensor.
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result, the initial position is accurately determ ned 10 w thout influence
of change in tenperature and/or chance due to the | apse of tinme. In

addi tion, the apparatus of the invention can be further mniaturized
and manuf acturi ng costs and power-consunpti on can be effectively

reduced. 15 Al t hough, in the apparatus according to the
af orenenti oned enbodi nent of the presgmi invention, a magnet neans is
secured to the | ens hol der novabl e within the lens barrel to which a

magneti c fl ux detecting neans is secured thereto, the opposite 20

ar r angengppaRRyus| FOR NDETECTYNGCARNENTTEAL POSITION OFcA MOVABIE: GENS)

means of the invention i el IENS (BAXRREL ©OF A CAMERAcl enent. |n addition,
t he apparatus of the i nvention may be applicable to a | ens hol der
retaining a

ABSTRACT

An apparatus for détecting an initial position of a

movable lens (8) in a lens barrel in which a lens holder

05 (9) retaining the 1lens (8) is reciprocally movable

parallel to an optical axis (C) of the 1lens. The
apparatus includes magnet means (11) which has north and
south polerities (11a,11b) and is alternatively secured
to either an outer periphery of the léns holder (9)- or
10 an inner periphery of the lens barrel. Magnet flux
detecting means (12) is also secured to whichever of the
outer periphery of the lens holder (9) or the inner
periphery of the lens barrel to which the magnet means
(11) is not secured, such that the detecting mesns (12)
15 faces a bduﬁdary (1ic) between the polarities (11a,11b)
of the magnet means (11). The detecting mesns (12)
detects magnetic flux density of the magnet meens (11)
and outputs a voltage based on the detected magnetic
flux density. The initial position of the lens (8) is

determined as a point where the output voltage indicates
zero or approximately zero.

20

Fig. 1 |
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variator lens for zooming so that an initial position of 25 the variator
| ens can be determ ned. The present I nvention has been described in
terns of a video canera but it is noted that the disclosed invention

may be further applied to a still camera or other electronic
optical System

177
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CLAI M5 ' 1. An apparatus for detecting an initial position of a
novable lens (8) in a lens barrel (1) in which a |lens 05 hol der (9)
retaining the lens (8) is reciprocally novabl e parallel with an
optical axis (C) of the |ens, characterized in that it conprises :
magnet neans (11) having north and south

2/7

(VOLTAGE)
+

(DISTANCE)

 FIG.3




.polarities (lla,IIb) and secured to an outer periphery 10 of the |lens
hol der (9); and magnetic flux detecting neans (12) secured
to the inner periphery of the lens barrel (1) such that the
detecting neans (12) faces a boundary (11c) between th polarjties
(11a, 11b) of said nmagnet neans _(11), said 15 detectjRH§] Al gg&r P
detecting magnetic flux densi tyéz said nmgnet ngans (gf,' “CT§i‘f"'E§t
vol t age based on the det ect gnetic flux densitly, QN1
position of the lens (8) being determ ned as a poijnt %éf@@éﬁf

2...I

out put vol tage indicates zerg approximately zero. 2( e
appar atus according to clg?ﬁ??mg%in said magnzet nmeans (11) is
ervyj] o _ } }

secured to an inner periﬁ the | ens barrel (Br—white—sSabdhme

magnetic flux detecting yl { ,
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means (12) is secured to the outer periphery of the |ens
3. The apparatus according to claim1, wherein said

25  hol der (9)
lens (8) is a

PLRCEMENT SHEET

focusing lens for an el ectronic canera. 30 4.

according to claim1, wherein said magnet neans (1%
rect angul ar shape. 5. The apparatus accordi fig
wherein said magnet nmeans (21) is of cylindrical $h

4/7

to claiml,
ap@ 1FEB 1997
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,6. The apparatus according to claim1, \/\herel n said magnet neans (21)
I's of trapezoi dal shape. : :

5/7 REPLACEMENT SHEET
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. 7. The apparatus according to claim1, wherein said 05 rmagnet neans (21")

has at |east two pairs of north and south polarities which are
alternately arranged such that opposite polarities are adjacent to
each ot her. 8. The apparatus according to claim1, wherein said
10 detecting neans (12) is a Hall elenent. 9 The appar at us
according to claim3, wherein said magnet nmeans (31) further has a
plurality of north and south polarities which are alferrat-elyarrange
and 8/ REPLACEMENT SHERT

2 1FEB 1997
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.15 attached  together.to forman integral body of said magnet

means. so that a position of a zoomlens is detected by a detecting
mean (33). 10. The apparatus according to claim9, wherein said
20 detecting means (33) is an MR (nmmgnetoresistive

el enents) sensor.
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