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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 

15 

20 

Conventionally, there have been proposed 

cameras, e.g., a video camera, which utilize·a _zoom lens 

barrel of an inner focusing type. In the inner focusing 

zoom lens barrel, lenses such as a master lens for 

focusing, a variator lens for zooming and the like arc 

movable· along an optical axis of the lens barrel. Jn 

the lens barrel, a position of the master lens is 

relatively determined depending upon a position of th~ 

variator lens. Accordingly, it is essential to 

determine a reference positi~n (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 fulfilJ.ing 

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 cylindric~! housing 2 which is provided, 

on front an9 rear porti_ons thereof, with a focusing lens 

3 and a charge coupled device {CCD) 7,. respectively. 

35 

Now, assuming the focusing lens 3 

lens barrel 1, mounted behind_ the 

guide shafts 4a, 4a both,;of~.which 

is the front of the 

focusing lens 3 are 

eit~nd ax~f 11¥; : 
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parallel to the optical a>: is of the Jens barrel, and in 
front of the CCD 7 are disposed guide shafts 4b, 4b 

which also extend parallel to the optical axjs. On the . 
guide shafts 4a, 4a is supported a lens holder 

,. 
~ 

5 retaining a variator lens 5 for zooming. The lens 

holder 6 is reciprocally moved on ~he guide sha!ts 4a, 

4a by manual operation along an optical axis c of the 

lens barrel 1. On the guide shafts 4b, 4b is supported 

a len~ holder 9 retaining a master lens S_for focusing. 

10 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 b~rrel housing 2 is also pro~idcd 

with an apparatus 50 for detecting an initial position 

15 of the ~aster 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 
20 of the lens h~lder 9. The pho~o-interru~ter 52 is 

secured at. a rear portion of a lower inner-periphery of 

the housing 2 so as to face the plate 51 upon 

reciprocating movement of the lens holder 9. T~e 

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 reciproc~lly and the plate 51 f ixcd 

thereon moves to pass between t~e 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-de~ecting 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 

35 

lens holder 9". 
Recently, since high miniatuarization of video 

cameras has been sought, it is qecessary to effect 

highly accurate positionin~ of movable lenses in the 
I ... · ~:' 
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lens barrel. If lens positioning error exceeds 
approximately lOpm, incorrect focusing or the like 
occurs. However, the photo-inte~rupt~r 52 of the 
aforementioned apparatus 50 has an output voltage 

5 characteristic varying in response to change in 
environmental temperature, as shown in FIG. 14 .. -'This 
characteristic causes deterioration of lens positionin9 
accuracy. Moreover, the photo-interrupter 52 is not 
suitable for miniature cameras due to its large si%c and 

10 f.~rther, due to its high manufacturing cost·. 

15 

In order to overcome such disadvantages in lh~ 

conventional detection apparatus 50 using a 
photo-interrupter, there bas be~n proposed ~n apparalus 
using a Hall element. Referring to FIGS. 9 to Jl, an 
apparatus 40 for detecting an initial position of a 
ma~ter lens 8 includes a rectan~ular magnet 41 and a 
Hall element 42. The magnet 41 consists of north- and 

south-polar magnet halves 4la and 4~b which extend 
outwardly from a lower outer-periphery of the lens 

20 . holder 9 and are attached ·together such that their 
. .. 

mating faces extend in a longitudinal dircctjon of the 
lens holder 9. The Hall element 42 ls secured to a 
lower inner-periphery of the barrel housing 2 so as to 
face the north-polar Ragnet half 4la upon rearward 

25 movement of the lens holder 9. The Hall element 42 
detects magnetic flux generated from the m~gnct 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 J~ns 

30 holder 9, i.e., the master lens 8 mounting th~ magnet ~I 

is determined. The Hall element 42 ~as ·output voltage 
characteristic as shown in FIG. 10, in which vertical 
and lohgitudinal axes indicate the output· voltage {V) 
and distance (D) betw~en the magnet 41 and the Hall 

35 element 42, respectively. In FIG. 10, 1/2 Vo indicating 
half an amount of a peak voltage Vo is detected by a 
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circuit (not shown) connected to the Hall element 42. 

However, the output voltage characteristic of 
the Hall element 42 varies· in response to change in 

environmental. temperature, as shown in FIG. 11. 

5 Accordingly, an initial position of the le~s 8, which is 

detected upon generation 6f the initially determined 

voltage 1/2 Vo, also varies from lo to lo' or fo" 
accordiJ'.19 to temperature change so that accuracy in 

positioning of the lens 8 is deteriorated and thereby 
10 focusing error is·caused in ·the camera. 

SUMMARY OF THE INVENTION 

It is an object of the present invent~on to 

eliminate .the aforementioned disadvantages and Lo 
. . 

provi~e an improved apparatus for detecting an initiaJ 

15 position of a movable lens in a lens barrel of .a cam~ra. 

20 

In ord~r to accomplish this object, there is 

provided an apparatus for detecting an initi~l position 

of a movable lens in a lens barrel in which a lens 
holder retaining the lens is reciprocally movable 

parallel with an optic:al axis of the lens·. The 
·apparatus include·s magnet means which has nor: th and 

south polarities and .is alternatively secured to e1~hcr 

an outer periphery of the lens holder or an inner 

periphery of the lens barrel. Magnet flux detecting 

25 means is also secured to whichever of the outer 

periphery of the lens holder or the inner pcri~hcry of 
the ·1ens barrel, to which the magnet means is not 

secured, such that th~ detecting means faces a boundary 

between the magnet halves of the magnet means .. The 

30 detecting means detects magnetic flux density of the 

magnet means and develops an output voltage based on Lhc 

detected magnetic flu~ density. The initial position of 

the lens is·de~ermined as a point where the output 

voltage indicates zero or a value of appr.ox.i.mately z~ro. 
35 

BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. l is a perspective vie~ of a~ apparatus 
for detecting an initial position of a movable lens, 
according to one embodiment of the orcs~nt invention; . -

FIG. 2 is an enlarged persp~ctive view ~f a 
5 first magnet which may be used in the apparatus of FIG. 

l; 

FIG. 3 is a diagram showing output voJta~~ 
characteristics of a ~all element used in the apparatus 
of FI<;;. l; 

10 FIG~ 4 is a diagram showing the outpul volta9~ 
character istic·s of the: Hall element varied according lo 
change in environmental temperature; 

FIG. S is an enlarged perspc~tiv~ view ~f a 
second magnet which may be embodied in th~ apparaLus of 

15 FIG. l; 

FIG. 6 is an enlarged pcrspcctiv~ view of a 
third magnet which may be embodied in the apparatus of 
FIG. l; 

FIG. 7 is an enlarged perspective view or a 
'.20 fourth magnet which may be·embodied in the apparatus of 

FIG. -1; 

25 

FIG~ 8 is a schematic plan view of an 
apparatus for detecting an initial positJon·of a m6vablc 
lens, according to another embodiment of the present 
invention; 

FIG. 9 is a perspective view of a convenLional 
apparatus for detecting an initial position of a movable 
lens, -in which a Hall ~lement is used; 

FIG. 10 is a diagram showing output ~oltagc 
30 characteristics 9f the Hall element of fIG. 9; 

FIG. i1 is a diagram showing oGtput voltage 
characteristic·s of the Hall element of F'JG. 9, as varied 
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 
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conventional apparatus for detecting an initial position 

of a movable lens, in which a photo-int_errupter is used; 

and 
FIG. 14 is c diagram showing output voltage 

5 characteristics of the photo-interrupter, as varied 

according to change in en~ironmental temperature. 
DETAILED DESCRIPTION OF THE PREFERRED EMBOOJM.ENT 

The preferred embodiment of an apparatus for 
detecting an initial position of a.movable lens in a 

10 lens barrel, according to the present invention will now 

be described with referehce to the accompanying 

dra~ings. The explanations made hereinbefore with 
·regard to FIGS. 12-14 in ~hich the conventional lens 
barrel is described, are incorporated for rofercnce into 

15 the detailed description of the preferred embodiment of 
the invention wherein the same reference numerals wilJ 

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 movable 
20 lens 8 which is disposed in a ~ousing 2 of a lens barrel 

1. The lens 8 is a master lens tetained iri a 
cylindrical lens hol~er 9 which is supported by guldc 
shafts 4b, 4b so as to be reciprocally movable parallel 

to an optical axis C of the l~ns 8. The apparatus 10 

25 includes a rectangular magnet 11 and a Hall ·elemcnL i2. 
The magnet 11 consists of north- and south-polar magnet 
halves lla and llb which extend outwardly from a lower 
outer-periph~ry of the lens holder ~ and are attached 
together so as to be aligned in a longitudinal direction 

30 of the lens holder 9. The Hall element 12 is secured Lo 
a lower iryner-periphery of the housjng 2 so as to face a 
boundary llc between the north- and south-polar_magncl 
halves Ila ahd llb according to reciprocating movc~cnt of 

the lens holder 9. For instance, after the lens holder 
35 9 is forced to the f rontmost or rearmost position by 

manually, spring force or motor-drive, the magnet 11 on 
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the lens holder 9 moves toward th~ Hall element 12. 

Then, the Hall element 12 detects magnetic flux 

generated from th~ magnet 11 and develops an output 

voltage on the basis of an amount of the detected 

5 magnetic flux. 

10 

15 

The output voltage characteristics of the Hall 

element 12 are shown in FIG. 3, in which vertical and 

horizontal axes respectively indicate the output voltage 

{V) and distance (D). between the magnet 11 and the Ha U 

element 12. There are ~WO peaks i~ the output ~oltag~. 

one positive, one negetive, in the vicinity of a point 

to where an outp~t voltag~ line traverses the horizontal 

axis. At an intersecting point Lo, the Hall clement 12 

is just opposed to a boundary· llc between thi:• magnet 

halves lla and llb. Accordingly, in a case whcr0 a 

position of the magnet 11 corresponding to the 

intersecting point £0 of FIG. 3 is dct~rmjncd as an 

initial position of the magnet 11, various positions of 

the magnet 11 are determined relative to the initial 

2a position. Therefore, a~ initial posi~ion of the master 

lens 8 is determiried as well' as an initial position of 

the le~s holder 9 mounting the magnet 11. Consequently, 

by using the initial position of the master Jens 8 as a 

reference, various positions of the lens hold~r 9 may be 

25 determined with high accuracy .. 

Further, the Hall element may be connected to 

a circuit which functions to vertically offset 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 the horizonlal axis o; a 

point lo' may be employed as the initial position of Lhc 

master lens 8 instead of ·the point /o. 

35 

Referring to FIG: 4, the Hall el~mcnt 12 has· 

output voltage characteristics varying in r~sponse to 

change in environmental temperature. In FlG. 4, as 

similar to FIG. 3,.vertical and horizontal axes 
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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 lo is determined 

5 as an initial positio~ of the master lens 8. As shown 
in FIG. 4, separate output voltage lines traverse the 
horizontal axis at substantial!~ the same point /o, 
while the peaks of the output voltage are different in 
levei. Therefore, the initial posi~ion of the master 

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

15 

20 

25 

Since the Hall element 12 ha~ a smaller size 
and a lower manufacturing cost than a photo-interrupter 
as conventionally used, the apparatus 10 may be 
considerably improved in view of size, cost and 
consumption of electric power. 

Further to $ay, the magnet 11 utilized in th~ 
apparatus of the invention may be of cylindrical shape 

- . 
21 or trapezoidal shape 21' as illustrated in FIGS~ 5 
and 6~ Further, as ilJustrated in FIG. 7, a rectangolar 
ma·gnet 2l" mci"y be formed by alternately al'.'ranging magn0.t 
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 Jn a 
lens barrel will be d~scribed heteinafter. with referen~c 
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 .m~mber 31 is 

30 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 31 has 
at least a pair of north- and south-polar end magnets 

35 3la and 3lb. When the end magnets 3la and _3lb on the 
bar-like magnet membe~ 31 passes ovel'.' the Hall element 
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32 upon reciprocating movement of the lens holder 9, the 
Hall element 32 detects magnetic flux generated from the 
end magnets 3la and 3lb and outputs a voltage depending 
upon change in the detected magnetic flux. At this 

5 time, a boundary 3lc.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 zero. · 
As similar to the first embodiment mentioned above, when 
the Hall element 32 detects the bou.ndary 31c between the 

10 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 magnet member 31 
extends forwardly into the front.portion ct 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 lo·cated in the 
front portion of the housing 2, with ~ plurality of 
noith- and south-polar magnet pieces which are 
alternately arranged and attached together to form an 

20 integr~l body of the magnet member 31. In addition, a 
known MR (~agnetoresistive elements) ·se~so~ 33 is 
secured to a front portion of the lower inner-periphery 
of the housing 2, in which the lens holder 6 retainino a 

~ -
variator lens 5, for exa~ple, is reciprocated. When the 

25 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 Lhc 

magnet member 31. Ac~ordingly, a position of the 
30 variator lens 5 is also determined by detecting 

addresses or the like corresponding to respcctiv~ 
positions of the magnet pieces by means of the MR sensor 
33. 

As is obvious from the aforementioned 
35 description of the preferred embodiments according to 

the invention, the apparatus of the invention includes a 
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magnetic flux detecting means and north- and south-polar 
magnets which are alternatively secured to a lens barrel 
or a lens holder such that the detecting means faces a 
boundary between nortt and south poles of the magnet 

5 means. In the appar~tus,. an initial position of a 
movable lens in a lens barrel is determined as a 
position of the lens where an amount of output vo.J.tage 
of the detecting means is approximately zero. As a 
result, the initial position is accurately determined 

10 without influence ~f change in tempeiature and/or·change 
--~ 

15 

20 

25 

30 

due to the lapse of time. In additi~n, 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 movable 
within the lens barrel t9 which a magnetic flux 
det_ecting means. is sec:ured thereto, the opposite 
arrangement may alternatively be employed. further, th~ - . 
detecting means of the invention is not limited to a 
Hall element. In addition, the .apparatus of the 
invention may be applicable to a lens holder retaiAing a 
variator lens for zo6ming 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 
further applied to a still camera or other electronic 
optical system. 
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CLAIMS 

1. An apparatus for detecting an initial position of 

a movable lens (8) in a lens barrel (1) in which a lens 

05 holder (9) retaining the lens (8) is reciprocally 

movable parallel with an optical axis (C) of the lens, 

characterized in that it comprises : 

10 

15 

20 

.magnet means (11) having north and south 

periphery polarities ( 11a, 11b >. and. secured to an outer 

of the lens holder (9)i and 

the inner 

detecting 

polarities 

detecting 

magnetic flux detecting means (12) secured to 

periphery of the lens barrel (1) such that the 

means (12) faces a boundary (11c) between the 

(11a,11b) of s~id magnet means (11), said 

me~ns (12) ditecting magnetic flux density of 

said magnet means (11) to output a voltage based on the 

detected magnetic flux density, said initial position of 

the lens (8) being determined as a point where said 

output voltage indicates zero or appro~imately zero. 

2. The apparatus according t6 claim 1, ~herein said 

magnet means (1i) is secured to an inner periphery of 

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 said 

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

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

35 

magnet means (11) is of rectangular shape. 

5. The apparatus according to claim 1, wher~in said 

magnet means (21) is of cylindrical shape. 

·-. 

.. ·-... ..... __ 
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6. The apparatus according to claim 1, wherein said 
magnet means (21') is of trapezoi~al 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· 
that opposite polarities are adjacent to each other. 

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

15 

9. The apparatus ac~ording to claim 3, wherein said 
magnet means (31) further ~as a plurality of north and 
south polarities which· are alternately 
attached together to form an integral 
magnet means, so that a position of a 
dete~ted by a detecting means (33). 

arranged anCI 
body of said 
zoom lens is 

10. The_ apparatus according to claim 9, wherein said 
20 detecting means {33) is an MA (ma-gnetoresistiye 

elements) sensor. 

25 

30 

35 
---------
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