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TITLE OF THE INVENTION

Lens Barrel for Camera

BACKGROUND OF THE INVENTION

1. Field of the invention

This invention relates to a novel lens barrel
for a camera. More particularly, this invention relates
to barrel for a

a lens

a

which includes an

electromagnetic driving means for moving a movable lens

and a position detecting means for detecting a position of
the movable lens.

camera

This invention provides a novel lens
barrel for a camera wherein an outer shell can be made
small in size and configured such that it is free from a
partial from the 1lens barrel by
providing a specific arrangement of the driving means
and/or the position detecting means. The arrangement does
net provide, when the movablqwlens is moved, such a moment

that will cause an inclination of an optical axis of the
movable lens. . '

radial protrusion
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# 'Field of the invention This invention relates to a novel lens barrel for
» camera. More particularly, this invention relates to a lens barrel for a
mera whi ch includes an el ectromagnetic driving neans for noving a novable

ns and a positlon detecting neans for detecting a position of the novable
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gt ovi ding a specific arrangenent of the driving neans and/or the position
2 detecting neans. The arrangenment does not provide, when the novable lens is
grpoved, such a nonment that will cause an inclination of an optical axis of
g.t he novabl e | ens. 2. Description of 2he Prior Art A lens barrel for a

p canera having an automatic focusing function or- an electrically driven

& zoom ng function includes a driving neans for dﬁh¥§&%}%sga%§pugm4ens for

if ocusing, or another novable lens for zooming to '"" Illuml lml

2. Description of the Prior Art .
A lens barrel for a camera having an automatic

focusing function or an electrically driven zooming
function includes a driving means for driving a movable
5 1lens for focusing, or another movable lens for zooming to
move in a direction of an optical axis of the lens. Such
driving means frequently employs an electromagnetically-

driven actuator which includes a coil and a magnet.
An exemplary conventional 1lens barrel which
10 includes such an actuator as described above is disclosed,
for example, in Japénese Patent Laid-Open Application No.
1-186011 and is shown in Fig. 8. Referring to Fig. 8, the
conventional lens barrel generally denoted at 50 includes
an outer shell 51 having a substantially cylindrical
15 profile. The outer shell 51 has a master lens 52 and some
other required lenses (not shown) disposed in the inside
of the shell such that the lenses have a common optical
axis. The mnaster lens 52 is held on a substantially
cylindrical 1lens holding portion 54 of a lens holding

20 member 53.

: The lens holding member 53 is moved by an
i actuator 55. The gctuator 55 includes a housing 56 which
is mounted on an outer periphery of the outer shell 51
such that most of the actuator is projected sidewardly
25 from the outer shell 51 and an inner space defined by the
actuator 55 is defined contiguously with an inner space of
the outer shell 51. A sliding shaft 57 is supported at
its opposite end portions thereof for sliding movement by
means of a pair of bearings 58 secured to the opposite
30 front and rear end portions of the housing 56 and extends
in a direction parallel to the optical axis of the master
lens 52. A yoke 60 is secured to the housing 56 and has a
disk portion 61, a cylindrical ﬁofﬁion 62 which extends
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!Finvg n a direction of an optical axis of the lens. Such driving means
. frequent |y enpl oys an el ectromagnetical ly- driven aplidshbedHas ﬁi&dludes a

i coil and a nagnet. An exenplary convertipnal |ens ba udes
-Such an actuator as described above is disclosed, apanese
t Pat ent Lai d- Open Application No. 1-196011 and is sho ef erring

gto Fig. 8, the conventional I|ens barrel generally denoted at 50 |ncludes an
lout er shell 51 having a substantially cylindrical profile. The outer shel

51 has a naster |ens 52 and sone other required | enses (not shown) disposed
in the inside of the shell such that the |enses have a common optical axis.

The nmaster lensya2qis Bebd A st ddhfdrential edge of the disk

portion 61, and a magnet 63 having a substantially ring-
like profile is mounted on a rear face of the disk portion
61 of the yoke 60 in a coaxial relationship with the
5 cylindrical portion 62. The yoke 60 is secured at its
disk portion 61 to the housing 56 such that the magnet 63
and the cylindrical portion 62 of the yoke 60 surround a
portion adjacent the front end of the sliding shaft 52. a
coll bobbin 65 having a hub portion 66 and a coaxial
10 cylindrical coil winding portion 68 is secured at the hub
portion 66 thereof in an outwardly fitted condition to the
sliding shaft 56. A coil 69 is wound on an outer
periphery of the coil mounting portion 68 of the coil
bobbin 65 and is positioned corresponding to a location
15 Dbetween the cylindrical portion 62 of the yoke 60 and the
magnet 63. The lens holding member 53 is secured, at a
connecting portion 71 extending from the lens holding
portion 54, to a rear face of the coil bobbin 65, and is
supported at an arm 72 of the member 53 for sliding
20 movement on a guide shaft 73 secured to the outer shell
51.

IO ans

Thus, if a driving electric current is supplied
to the coil 69, a moving force is exerted on the sliding
shaft 57 in accordance with a direction of flow of the

25 driving electric current. Consequently, the coil bobbin
65, the sliding shaft 57 and the lens holding member 53
are integrally moved forwardly or rearwardly (leftwardly

or rightwardly in Fig. 8) thereby to move the master lens
52.

With a lens barrel 50 as described above, since
the actuator 55 for moving the master lens 52 is
positioned such that it projects radially sidewardly from
the outer periphery of the outer shell 51, i.e., toward
the top of Fig. 8, the outer profile of the lens barrel 50
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cylindrical lens holding portion 54 of a | ens hol ding menber 53. The | ens
Hol di ng mei ber' 53 is nmoved by an actuator 55. The actuator 55-includes a

hausi ng 56 which is nmounted on an outer periphery o t e uter shel | 51
such that nost of the actuator is project d"S|demar shel
51 and an inner space defined by the actuator 55 is ously

with an inner space of the outer shell 51. A sI|d|n upported
at its opposite end portions thereof for sliding anenent by nmeans of a
pair jof bearings 58 secured to the opposite front and rear en'd portions of

the housing 56 and extends in a direction parallel to the optical axis of
t he fmster

will have a partial but significant protrusion caused by
the actuator 55. Moreover, since a cover is provided on .
the actuator 55, the projection of the protrusion is
unexpectedly great. Thus, there is a problem in that the
5 dimension of the lens system of the lens barrel 50 in a
radial direction is considerably greater in dimension
compared with a radial dimension of a maximum diameter of
the lens system. ' '
Such a pfotrusion of the lens barrel 50 as
10 described above adversely affects use of the camera since
‘both holding the camera and operation of various operating
members disposed on the outer periphery of the lens barrel
are made difficult. |
Furtﬁermore, since the moving force produced on
15 the coil 69 is applied to the connecting portion 71 of the
. lens holding member 53, i.,e., the portion which is
- projected sidewardly from the lens holding portion 54 on
which the movable.lens 52 is held, movement of the lens
holding member 53 produces a moment on the lens holding
20 member. Thus, there is a problem that movement of the
lens holding mémber 53 is made to feel heavier, or that
the optical axis of the movable lens 52 is inclined by
such moment.

SUMMARY OF THE INVENTION

25 It is an object of the present invention to
provide a lens barrel for a camera vherein an outer
profile thereof has a reduced dimension in a radial
direction of a movable lens.

It is another object of the present invention
to provide a 1lens barrel for a camera which has no

protrusion or only a small protrusion in an outer profile
of the lens barrel.

30



ns 52. A yoke 60 is secured to the housing 56 and has a di sk portion 61,
] cylindrical portion 62 which extends - 3 - rearwardly from an -outer

BCi rcunferential edge of the disk portion 61, and é“ﬁhgnet 63 haV|ng a

S ubstantially ring- |ike profile is nnun?ed on a re&mSMa
fortion 61 of the yoke 60 in a coaxi al relatlonshlp “drlca
bortion 62. The yoke 60 is secured at its disk port housi ng

f6 such that the nagnet 63 and the cylindrical portlon 62 of the yoke 60
surround a

It is a further object of the present invention
to provide a 1lens barrel for a camera wherein a lens
holding member can be moved smoothly in a direction of an
optical axis of a movable lens held on the lens holding

5 member.

In order to attain these and other objects
according to the present invention, there is provided a
lens barrel for a camera which comprises.an outer shell
having a pair of guide portions provided in the inside

10 thereof; a 1lens holding member holding a movable lens
thereon, the lens holding member having a pair of guide
portions provided substantially at opposite locations with
respect to an optical axis of the movable lens, the lens
holding member being supported at the guide portions

15 thereof for sliding movement on the guide portions of the

outer shell; an actuator including a coil securely mounted
on the lens holding member and a magnet securely mounted
on the outer shell, the coil and magnet being disposed
coaxially with each other about the optical axis of the

20 movable lens; and position detecting means disposed in a
spaced relationship at substantially equal distances from
the two guide portions of the lens holding member for
detecting a position of the lens holding member with
respect to the outer shell.

25 With the lens barrel for a camera according to
the invention, the dimension of a space within the outer
shell in a radial direction of the movable lens, in which
space the movable lens and the actuator for moving the
movable lens are disposed, is only a little greater than

30 the diameter of the movable lens. In addition, the guide
portions of the outer shell and lens holding member and
the position detecting means are distributed in an
appropriately dispersed condition around the optical axis
of the movable lens. Consequently, the dimension of the




adj acent the front end of the sliding shaft 52. A coil bobbin 65
~a hub portion 66 and a coaxial cylindrical coil.w nding portion 68
ured at the hub portion 66 thereof_.in an outwardly fitted condition

sliding shaft 56. A coil 69 i< wound ofbigfh e ptery of the
whounting portion 68 of the coil bobbin 65 an
‘esponding to a |location between the cylindrical f the yoke

)7 and the magnet 63. The | ens holding nmenber 53 is secured, at a
necting portion 71 extending fromthe | ens holding portion .54, to a rear
e of the coil bobbin 65, and is supported at an arm 72 of the nenber 53

indinglgggeggQ%e “f%ﬁgﬂﬁgafﬁfﬁéiggggfggrgg Eﬁet%%v%% %rfggglcan
be decreased considerably. Further, the lens barrel can
have an outer profile which has no partial protrusion or

no significant partial protrusion which is superior in

5 design and appearance, and is convenient for use of the
lens barrel. Furthermore, a moving force exerted on the
coil or the magnet which may be a movable component of the
actuator is applied uniformly to an entire portion of the
lens holding member which is provided in such a manner as

10 to surround the movable lens. Consequently, when the lens
holding member is moved, no moment is produced which acts

to incline the lens holding member with respect to the
direction of such movement, that is, in the direction of
the optical axis of the movable lens. Accordingly, the

15 lens holding member can be moved smoothly in the direction
of the optical axis of the movable lens. The above and
other objects, features and advantages of the present
invention will become apparent from the following
description and the appended claims, taken in cohjunction

20 with the accompanhying drawings in which like parts or

elements are denoted by like reference characters.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a video camera

in which the 1lens barrel of Fig. 2, according to the
25 invention, is incorporated:

Fig. 2 is a vertical sectional view showing a
preferred embodiment of a 1lens barrel of the present
invention;

Fig. 3 is a sectional view taken along 1line

30 Il1-IXII of Fig. 2:

Fig. 4 is a sectional wiew taken along line
IV-IV of Fig. 3;




"fThus, if a driving electric current is supplied to the coil 69a, a
*ng force.is exerted on the sliding shaft 57 in aceordance with a

| eCtion of flow of the driving elecirgc_current. gcaonsequent | h% Coi
bbin 65, the sliding shaft 57 and the |ens hoIdin@“ -

@rntegrally noved forwardly or rearwardly (Ieftmardlyl k in Fig.

® thereby to nove the master lens 52. Wth a lens b cri bed

(e

®oove, since the actuator 55 for noving the master lens 52 is positioned

-
{

@ich that it projects radially sidewardly fromthe outer periphery of the
@'ter shell 51, i.e., toward

Fig. 5 is a fragmentary, exploded, perspective
view, partly cut away, showing a support base, a yoke and
a magnet of the lens barrel of Fig. 2;

Fig. 6 is a fragmentary, exploded, perspective

5 wview showing a rear wall plate and a lens holding member
of the lens barrel of Fig. 2;

Fig. 7 is an enlarged sectional view showing a
modification to the position detectiné means of the lens
barrel of Fig. 2; and

“ 10 _ Fig. 8 is a side elevational view, partly in
section, showing a conventional lens barrel for a camera.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring first to Fig. 1, a video camera 1

includes a camera body 2 in which a lens barrel 3
15 according to the present invention is incorporated. The

lens barrel 3 includes an outer shell 4 having a generally

square, prism-like outer profile elongated in forward and

reverse directions of the camera 1. The lens barrel 3

extends forwardly from a front end face 2a of the camera
20 body 2, terminating in an outer lens 5a.

Referring now to Fig. 2, the outer shell 4 of
the lens barrel 3 has a large number of lenses 5a, 5b, 5c¢,
6a, 6b, 6c, 7a, 7b, 8a, 8b, 9, 10a, 10b, and 10c disposed
in this order from the front on the inside of the shell 4,

25 generally along an optical axis x-x of the lens barrel 3,
from the front to the rear of the lens barrel. The lenses
5a to 10c individually have predetermined 1light
controlling functions and have a common optical axis x-X.
A zooming lens system includes the lenses 5a, 5b, 5c, 6a,

30 6b, 6¢c, 7a, and 7b while a focusing lens system includes




op of Fig. 8 the outer profile of the |ens barrel -4- will have
grtial but significant protrusion caused by h é; ed Mor eover,
ce a cover is provided on the actuator 55, f the

rusion i s unexpectedly great. Thas 8 Fhere |s that the
#ension of the | ens systemof the lens barrel direction is
NS derably greater in dinension conpared with a radlal dlnension of a

jxi mum di aneter of the lens system

the other lenses 8a, 8b, 9, 10a, 1l0b, and 1l0c, and the
lenses 6a, 6b, and 6c serve as a mnovable lens for the
zooming.
A lens group 11 including the three rear side
& lenses 10a, 10b, and 1l0c serves as a so—called master lens
system 11. The master lens system 11 provides a movable
lens for focusing the camera 1. The master lens system 11
is held on a lens holding member 12 supported for movement
in both forward and backward directions along the axis x-x
10 in the outer shell 4 of the lens barrel. The master lens
system 11 is moved in the forward or the backward
direction by an actuator 15 which includes a coil 13 and a
magnet 14.
An aperture diaphragm 16 is located between the
15 lenses 7b and Ba. A tape cassette loading section in
which a tape cassette is to be removably loaded, a tape
feeding mechanism, a recording means for converting an
optical image caught by the lens system into an electric
signal and recording the electric signal magnetically onto
20 a magnetic tape of a tape cassette and so forth are
provided in the inside of the camera body 2, but are not
shown.
Referring also to Figs. 2 and 3, the outer
shell 4 of the lens barrel 3 has a generally square,
25 prism-like outer profile as described defining a space 17
formed therein which is open to the opposite front and
rear sides 4a, 4b of the outer shell 4. The space 17 has
a substantially square sectional shape in a plane
perpendicular to the optical axis x-x, as best seen in
30 Fig. 3. The lenses 5a, 5b, and 5c are held on a fixed
lens tube 18 fixedly located at an inwardly fitted
position at a front end portion of the space 17. The
lenses 7a and 7b and the lenses 8a and 8b are individually
held on a pair of fixed lens tubes (not shown) disposed at

-




a protrusion of the lens barrel 50 as described above adversely
ts use of the canmera since both holding the canmera and operation of
ous operating nenbers di sposed on the outer periphery of the |ens

-;el are rr;ade di ffi cult. Further nor €, 9si'hce_ t he %va.h }ﬁ?ﬁ&ﬁR .&Quc_ed on
% coil 69 is applied to the connecting portion 7 ol di ng
¥pber 53, i.e., the portion which is projected | m t he

|iis hol ding portion 54 on which the novable |ens 52 ment of
e | ens hol di ng nenber 53 produces a norment on the |ens hol di ng nenber.
fUs, there is a problemthat novenment of the |Iens holding nenber 53 is
;e to. feel heavier, or that

‘ intermediate locations in the space 17. Further, the

movable lenses 6a, 6b, and 6c for zooming are supported
for movement in both forward and backward directions on a
guide shaft (not shown) secured to the outer shell 4.

5 Furthermore, the lens 9 is held on a front side support
member 19 which will be hereinafter described.

Referring now to Figs. 2 to 6, the lens holding
menber 12, the actuator 15, and various detecting means
which will be hereinafter described are supported on a

10 support member 19. The support member 19 is made of a
synthetic resin material and has formed in an integral

! - relationship thereon a base portion 20 which is in the
form of a plate of a substantially square shape, a pair of
annular walls 21 and 22 which extend 1in 'a coaxial

15 relationship from a rear face of the base portion 20, a
pair of bearing portions 23 which extend generally in
parallel to the annular walls 21 and 22 from the rear face
of the base portion 20, and a single detecting member
mounting portioh 24 which also extends in parallel to the

20 annular walls 21 and 22 from the rear face of the base
portion 20. The inner side annular wall 21 of the support
member 19 extends rearwardly from a central portion of the
base portion 20 and has a center bore 21a formed therein
which is open at a front end thereof to a front face of

25 the base portion 20 and serves as a light passing opening
2la through which light passes. The lens 9 is disposed in
the light passing opening 21a.

The outer side annular wall 22 of the support
member 19 has a diameter slightly smaller than a dimension

30 of each side of the square base portion 20 of the support
member 19, and the bearing portions 23 and detecting
member mounting portion 24 have tubular profiles which are
elongated in the forward and backward directions. The

bearing portions 23 are projected rearwardly from a pair

|




gfptical axis of the novable lens 52 is inclined by such nonent. SUMVARY
BiE | NVENTION It is an object of the present invention to . provide a |ens
el for a canera wherein an outer_gggfile thereof has a reduced

pnsion in a radial direction of a abl e | ensthid Shedt HasHeen bj ect of
present invention to provide a |lens barrel for ' r has no
rusion or only a snmall protrusion in an outer | | ens

Frel .

of corner portions among the four corner portions of the
square base portion 20 which are positioned at
diametrically opposite positions with respect to the light
passing opening 21a, that is, the right upper corner
5 portion and the left lower portion as viewed from the
front, while the detecting member mounting portion 24 is
projected rearwardly from the left upper corner portion of
the sguare base portion 20. The bearing portions 23 and
the detecting member mounting portion 24 of the support
f 10 base 19 have inner bores or axial openings 23a and 24a
é formed therein such that they are open to the front face
" of the base portion 20. .

A pair of cylindrical bearing metal members 25

are force fitted in and secured to the opposite front and
15 rear ends of each of the openings 23a of the bearing
portions 23 of the support base 19.

A mounting recess or groove 22a is formed on an
outer periphery of the annular wall 22 at a location
subsﬁantially opposite to the detecting member mounting

20 portion 24 with respect to the axis of the light passing
hole 21la. '

Referring to Fig 2, the outer shell 4 has an
intermediate wall 26 formed at a substantially middle
location of the outer shell 4 when viewed in the forward

25 and backward directions. The intermediate wall 26 is
positioned to divide the inner space 17 of the outer shell
4 into two portions in the forward and rearward
directions. The base portion 20 of the support member 19
is secured to a rear face of the intermediate wall 26 by

30 suitable securing means such as, for example, a fastening
screwv.

2 light passing opening 26a is formed
substantially at a central portion of the intermediate
wall 26 of the outer shell 4 and a pair of holes 26b are




MENT SHEET -5- It is a further object of the present invention to
e a lens barrel for a canera wherein a |l ens hol di ng nenber can be
snoothly in a direction of an optijgal_ axis of a novable Iens held on

| ens hol ding nenber. In order to attain these andpgf &% 12 | ects
@ ding to the present invention, there is provided lapedr o
gra which conprises an outer shell having a pair ofI ﬂ
| e

ji ded in the inside thereof; a |ens holding nmenber

formed on the rear face of the intermediate wall 26 to
communicate with the inner bores 23a of the bearing
portions 23 of the support member 19.
Referring now to Figs. 2, 3, 4, and 6, a rear
5 wall plate 27 is formed as a square plate having a size
which is substantially the same as the base portion 20 of
the support base 19. A light passing opening 27a is
formed at a central portion of the rear wall plate 27.
The rear wall plate 27 is disposed at a rear end portion
‘ 10 of the space 17 in a spaced relationship by a
predetermined distance from the support member 19 and is
secured to the outer. shell 4 by suitable securing means,

not shown.
The 1lens holding member 12 is made of a
15 synthetic resin and has a main portion 28 formed in an
integral relationship thereon. The main portion 28 of the
lens holding member 12 is in the form of a substantially
square plate which is substantially smaller than the rear
wall plate 27. A lens holding portion 29 and a coil
20 bobbin 30 are projected in a coaxial relationship with
each other from a front face of the main portion 28. A
pair of mounting hubs 31 and a pair of detecting member
mounting portions 32 and 33 are also projected from the
front face of the main portion 28. The lens holding
25 portion 29 and <coil Dbobbin 30 have substantially
cylindrical profiles which are small in axial length

compared with the magnitude of the diameter. The lens
holding portion 29 is projected forwardly from a central
portion of the main portion 28. An inner bore or axial

30 opening 29%a is formed in the lens holding portion 29 of
the lens holding member 12 as a light passing hole which
is opened at a rear face thereof to the rear face of the
main portion 28. The master lens 11 is held on the lens
holding portion 29 of the lens holding member.



on, the.lens holding menber having a pair of guide portions provi ded
.antially at opposite |locations wth respect to an opt.i.cal aX|s “of the

l e Iens, the | ens hol ding nmenber_bghng supported at the gU| ortlons
of for sI|d|ng novenent on the gui de portions Lsh l; an
tor including a coil securely nounted on the Ie er and a
et securely nmounted on the outer shell, the coi
posed coaxially with. each other about t he optlcal s of the anabIe

¥s; and position detecting neans di sposed in a spaced rel ationship at
stantially equal distances fromthe two guide portions of the Ilens

higdi ng menber for detgeting a RosidiMiR) Hise e55 NGl 98aTRIREL 14y N

' disposed at the right upper corner portion and the 1eft
lower corner portion of the square main portion 28 of the
lens holding member 12, and a pair of sliding shafts 34

5 are secured at rear ends thereof in an embedded condition
to the mounting hubs 31 of the lens holding member 12.
The sliding shafts 34 are thus projected forwardly in
parallel to each other from diametrically opposite corner
portions of the lens holding member 12, as best seen in

10 Fig. 3. A pair of sliding shafts 34 are fitted for
sliding movement in corresponding openings 25a formed in
the bearing materials 25 securely fitted in the bearing
portions 23 of the support base 19.

i
J
L
;

Thus, the lens holding member 12 is supported
15 for movement in a direction parallel to the optical axis
X-x between the support base 19 and the rear wall plate

27.

It is to be noted that the detecting member
mounting portions .32 and 33 are individually disposed at

20 the two right lower and left upper corner portions of the
main portion 28 of the lens holding member 12.

Referring now to Figs. 2 to 6, the actuator 15
is made from a yoke body 35 supported on the support
member 19, the magnet 14 supported on the yoke body 35,

25 and the coil 13 supported on the lens holding menmber 12.

The yoke bedy 35 is generally U-shaped in cross
section and made of a metal material having a high
permeability. The yoke boedy 25 includes an intermediate
yoke portion 35a having a substantially ring-shaped

30 profile, a cylindrical inner side yoke portion 35b
integrally extending rearwardly from an inner
circumferential edge of the intermediate yoke portion 35a,
and an outer side yoke portion 35¢ integrally extending
rearwardly from an outer circumferential edge of the

U U



ntion,

i of the novable |ens.
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rrel in a radial direction of the novable | ens can be decreased
erably. Further, the lens barrel can have an outer .profile-whi-ch has
tial protrusion or no significant %rtlal protru5|on mhlch i's

Efior in design and appearance, and | convenléhbsh %% | ens
. Furthernore, a noving force exerted on the gnet whi ch
e a novabl e conponent of the actuator is appll 0 an

ire portion of the |ens holding nmenber which is prOV|ded in such a.
¥ as to surround the novable | ens. Consequently, when the | ens hol ding
$pecr is noved, no nonent is produced mhich acts to incline the |lens

li ng nenber with resgpct to the
he lens barrel 3 further includes a position

detecting means 36 for detecting a position- of the lens
holding member 12, or, in other words, a position of the
master lens 11. The position detecting means 36 includes
5 an inclined magnet 37 mounted on the lens holding member
12 and a Hall effect element 38 mounted on the support
base 19.
The inclined magnet 37 .hés a rectangular
_ section in a plane perpendiéular to a longitudinal
ﬂ 10 direction thereof and is supported at a rear end portion
| thereof in an embedded condition on the right lower
detecting member mounting portion 32 of the lens holding
member 12. A front half portion 37a of a side face of the
inclined magnet 37 opposite to the optical axis x-x is
15 inclined such that it is spaced further away from the
optical axis x-x toward the front end thereof.

The Hall effect element 38 is of the linear
type and is mounted in the mounting recess 22a formed in
the annular wall 22 of the support base 19. The inclined

20 face 37a of the inclined magnet 37 is opposed to the Hall
effect element 38. Accordingly, if the 1lens holding
member 12 is moved, then the distance between the inclined
magnet 37 and the Hall effect element 38 is varied to vary
the density of magnetic fluxes which emanate from the

25 inclined magnet 37 and reach the Hall effect element 38.
Consequently, a voltage corresponding to the magnetic flux
density is then outputted from the Hall effect element 38.
Thus, a position of the lens holding member 12 is detected
by detecting such voltage. |

390 The lens barrel 3 further includes speed
detecting means 39 for detecting a speed of movement of
the lens holding member 12 in order to control its speed.
The speed detecting means 39 includes a moving magnet 490
provided on the lens holding member 12 and a detecting




'iction of such novenent, that is, in the direction of the optical axis
fhe novabl e lens. Accordingly, the Iens holding nenber can be noved
othly in the direction of the optical,axis of the nbvable | ens. The

ive and ot her objects, features and é‘vantagqg QfeedAEBRA &d i nvention
;I become apparent fromthe follow ng descripti ended

@i s, taken in conjunction with the acconpanyi nEMM @F\lﬁﬁvﬂ ch like

$@ts or elements are denoted by like reference c

I CRI PTI ON OP THE DRAWNGS Fig. 1 is a perspective view of a video canera

#¢ \Whi ch the lens barrel of Fig. 2, according to the invention, is

B or por at ed: .
i coil 41 provided on the support base. The moving magnet

40 has a substantially cylindrical profile and is
magnetized such that the opposite magnetic poles are
provided at the opposite longitudinal ends thereof. The
5 moving magnet 40 is supported at a 1longitudinal end
thereof on the 1left upper detectingy member mounting
portion 33 of the lens holding member 12. Meanwhile, the
detecting coil 41 is mounted in an inwardly fitted
: condition in the recess 24a of +the detecting member
1 10 mounting portion 24 of the support member 19, and a front
end portion of the moving magnet 40 is positioned in the
inside of the detecting coil 41. Accordingly, if the lens
holding member 12 is moved, then the moving magnet 40 is
moved in an integral relationship with the lens holding
15 member 12. Consequently, an electric current
corresponding to the speed of such movement flows in the
detecting coil 41. The speed of movement of the lens
holding member 12 is thus detected by detecting a value of
the electric current. When the lens holding member 12 is
20 moved so that the master lens 11 approaches its focused
position, the moving speed of the lens holding member 12
is controlled so that it may be dropped, and consequently,

no hunting will be caused upon focusing.
Referring now to Fig. 7. there is shown a
25 modification to the position detecting means 36 described

above. The position detecting means denoted at 36A in
Fig. 7 employs a moving magnet 42 of the alternately
magnetized type in place of the inclined magnet 37. In

particular, the moving magnet 42 is magnetized such that
30 opposite polarity magnetic poles are formed alternately
along a longitudinal direction thereof. Further, a
magneto-resistance effect element 43 is mounted, in place
of the Hall effect element 38, in a mounting recess 22a of
an annular wall 22 of a support base 19. Accordingly, 1if




I's a vertical sectional view show ng a preferred enbodi nent of a
parrel of the present invention, Fig. 3 is a sectional view taken
tline I1-11l1 of Fig. 2, Fig. 4 is_agectional view taken along line

amm: of Fig. 3; -7- Fig. 5is a fragnentary, exp& Berspectlve
1 partly cut away, showi ng a support base, a yo l’ o

LD

the moving magnet 42 is moved corresponding to movement of
the lens holding member 42, the magnetic flux density
reaching the magnetic-resistance effect element 43 is
varied to vary the reluctance value indicated by the

5 magneto-resistance effect element 43. Consequently, a
current position of the lens holding member 12 can be
detected by counting such variations.

Furthef, a potentiometer may otherwise be
employed as a position sensor in place of the position

10 detecting means 36 or 36A.

While the sliding shaft in the embodiments
described is secured to the lens holding member and is
supported for sliding movement on the bearing portions
provided on the outer shell, alternatively a guide shaft

15 may be secured to the outer shell while the lens holding
member is supported for sliding movement on the guide
shaft.

Further, while the speed detecting means for
controlling the-moving speed of the movable lens in the

20 embodiments described above is disposed substantially on
the opposite side of the position detecting means with
respect to the optical axis of the movable lens, such
disposition provides an arrangement of the two guided
portions and two guiding portions and the position

25 detecting means and speed detecting means at the four
corner portions of the square shape around the optical
axis of the movable lens. Accordingly, required members
can be disposed in a high density in a cylindrical spacing
having a diameter only a little greater than the diameter

30 of the movable lens or in a prism-shaped spacing having a
square cross section having a side substantially equal to
the diameter of the movable lens. Consequently, the outer
profile of the lens barrel can be further reduced in size
while maintaining the required functions.




et of the lens barrel of Fig. 2; Fig. 6 is a fragnentary, expl oded,

ective view showing a rear wall plate and a | ens holding nenber of the

kbarrel of Fig. 2, Fig. 7 is an enlLagfged sectional view show ng a

B i cation to the position detecting neans of the [TeinSheltdlas Béen Bépldeedy. 2;
lg. 8 is a side elevational view, partly in secti :

bntional |lens barrel for a canera. DETAI LED DESCR

RRED EMBODI MENT Referring first to Fig. 1, a video canera includes a

®® a body 2 in which a lens barrel 3 according to the present invention

{g§cor porated. The

Furthermore, while a magnetic sensor is
employed as the position detecting means in the embodiment
described above and is disposed outside the outside yoke
of the actuator, that is, the yoke disposed in such a

5 manner as to surround the coil and the magnet, such
disposition is effective to prevent the magnetic sensor
from being influenced by magnetic fluxes produced by the
actuator. Accordingly, position detection can be
performed with a high degree of accuracy and free from

10 noises.

Having now fully described the invention, It
will be apparent to one of ordinary skill in the art that
many changes and modifications can be made thereto without
departing from the spirit and scope of the invention as

15 set forth herein.




T

P's barrel 3 includes an outer shell 4 having a generally square, </
“sm | i ke outer profile elongated in forward and reverse directions of the
#nera 1. The lens barrel 3 extends forwardly froma front end face 2a of
®c canera body 2, terninating in an outer lens 5a. Referring nowto Fig.
the outer sheII 4 of the lens barrng 3 has a | arge nunbe&kgf pdes 5a,

tjer fraﬂmﬂmﬂﬂm "]Elm 2 i ﬁzl dgbof 9t héoghellf)b4 agds I n this

tical axts x-x o the tens barrel 3, fromthe front f the

i’ns barrel. The lenses 5a to 10%LA&ﬂgIVIdua||y ave predeterntned
“;ght controlling functions and have—a—€etmmon optical axis x-X.

1. A lens barrel for a camera, characterized in that
it comprises

é 05 an outer shell (4) having a pair of guide
f portions (23) provided at an inside thereof;
; @ lens holding member (12) holding a movable lens

(11) thereon, said lens holding member (12) having a
pair of guide portions (34) substantially at opposite

10 locations thereof with respect to an optical axis of
said movable 1lens (11), said lens hoiding member {(12)
being supported at said guide portions (34) thereof for
sliding movement on said guide portions (23) of said
outer shell (4);

15 an actustor (15) including s coil (13) securely
mounted on said lens holding member (12) and a magnet
(14) securely mounted on said outer shell (4), said coil
(13) =and magnet (14) being disposed coaxially with each
other about the optical axis of said movable lens (11});

20 and -

a position detecting means (3B) speaced py
substantially equal distances from said two guide
portions (34) of said lens holding member (12) for
detecting a position of said lens holding member (12)

25 with respect to said outer shell (4).

2. A lens barrel for a camera according to claim 1,
wherein said outer shell (4) has a substantially square
prism-like outer profile.

3. A lens barrel for a camera according to claim 1,

30 further comprising a moving speed detecting means (39)
for detecting a speed of movement of said lens holding
member (12), said moving speed detecting means (39)
being provided at a location spaced at substantially
equal distances from said guide portions (23, 34) remote

35 from said position detecting means (36).




S 0oni'ng | ens systemincludes the |lenses 5a, 5b, 5c, 6a, 6b, 6c, 7a, and
¥d\hi | e a focusing | ens systemincl udes -8- the offhigfhebtdlasBan Bahiac 8D,

10b, and 10c, and the | enses 6a, 6b, and 6c serve ens

the zoomng. A lens group 11 including the three r 1Ca
and 10c serves as a so-cal | ed mast%er |ens system 11. | ens

em 11 provides a novable lens for focusing the canera 1. The naster
system 11

4. A lens barrel for a camera according to claim 1,
wherein said position detecting means (36) ihcludes an
inclined magnet (37) and a Hall effect element (38).

5. A lens barrel for a camera according to claim 1,

05 wherein said position detecting means (36A) includes a
moving magnet (42) of the alternately magnetized type
and a magneto-resistance effect element (43).

6. A lens barrel for a camera according to claim 3,

wherein said moving speed detecting means (39) includes
10 a moving magnet (40) and a detecting coil (41).

' 7. A lens barrel for a camera according to claim 1,
further comprising a guide shaft (34) provided
integrally with said 1lens holding member (12) for
guiding said 1lens holding member (12) for sliding

15  movement. '

8. A lens barrel for a camera according to claim 1,
further comprising a guide shaft (25) secured to said
outer shell (4) for guiding said lens holding member
(12) for sliding movement.

20 9. A lens barrel for a camera according to claim 1,
wherein focusing operation is performed by movement of
said movable lens (11).
10. A lens barrel for a camera according to claim 1,
further comprising a vyoke (35) which surrounds said
25 magnet (14) to prevent leakage of magnetic fluxes to
said position detecting means (36).

—_—
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el’d on a | ens hol di ng nenber 12 supported for novenent in both forward é;
backward directions along the axis x-x in the outer shell 4 of the | eps~
el. The master lens system 11l is noved in the forward or the backward
pction by an actuator 15 which incl,udes a coil 13 and a nmagnet 14. An
ture di aphragm 16 is | ocated bet wd&n the | enses 7b and 8a. A tape
ette loading section in which a tape cassette is to be. renovably
ed, a tape feeding nechanism a recording nmeans for converting an
op¥} cal i mage caught by the lens systeminto an electric signal and
redbrding the electric signaPhBRAGAETI 851 MHEQRESCAOGHBRet i c tape of a tape
cagpette and soo forth are

A lens barrel for a camera wherein an outer profile

thereof has a reduced dimension in a radial direction of

05 a movable lens (11) and with a lens holding member {(12)
that can be moved smoothly in a direction of an optical

axis of +the movable lens (11) held on the barrel. The

lens barrel (3) comprises an outer shell (4) having a

i
b
1

pair of guide portions (23) provided therein and a lens
10 holding member (12) holding a movable lens (11) therson.
The 1lens holding member (12) has a pair of guide
portions (34) provided at the opposite locations thereof
with respect to the optical axis and is supported at the
guide portions {(34) thereof for sliding movement on the
15 guide portions (23} of the outer shell (4). The lens
barrel (3) further comprises an actuator (15) including
a coil (13) securely mounted on the lens holding member
(12) and a magnet (14) securely mounted on the outer
shell (4). The coil (13) and magnet (14) are disposed
20 coaxially to each other around the optical axis.
Position detecting means (36) is disposed in a spaced
relationship by substantially equal distances from <the
guide portions (34) of the lens holding member (12) and
detects a position of the lens holding member (12) with
25 respect to the outer shell (4).

Fig. 2

30
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,J/f/’¢-§ c,lt,-u
proélded in the inside of the canera body 2, but are not shown. Referring
alsé fo Figs. 2 and 3, the outer shgllf4 of the Iens barrel 3 has a

gengral ly square, prismlike outer/a [ as described defining a space 17
forged therein which is open to the opposite front and rear sides 4a, 4b of
t hefouter shell 4" The space 17 has a substantially square sectional shape
in @ plane perpendicular to the optical axis x-x, as best seen in Fig. 3.

The §l enses 5a, 5b, and 5c are held on a fixed lens tube 18 fixedly |ocated
at @dn inwardly fitted position at a front end portion of the space 17.
The Lenses 7a and 7b and the |l enses 8a and 8b are individually
o o
o
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a pair of fixed |ens tubes (n?ihs[omn) di sposed at I ntermedi ate

g@ons in the space 17. Furt her, e nﬁtable | enses 6a, 6b, and 6c¢c for
g are supported for in both forward and backward directions

4. Furthernore, the
be herei nafter
t he

novement

ui de shaft (not shown) secured to the outer shel
I's held on a front side suppest nenber
21to 6,
ans which will

19 which wll
the I ens hol di ng nenber 12,

ferring now to Figs.
be hereinafter

d various detecting
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 menber 19. The support nenber 19 is nade of a synthetic resin

il and has formed . in an integral relationship thereon a base portion
th is in the formof a plate o;g; ubstantially square shape, a pair
| ar wall's 21 and 22 which ext ifn coaxial relationship froma
ace of the base portion 20, a pairilof bearing portions 23 which

! generally in parallel to the annular walls 21 and 22 fromthe rear
88 the base portion 20, and a single detecting nmenber nounting portion
ich al so extends in parallel to the annular walls 21 and 22 fromthe
Wace of the base portion 20. The inner side annular wall 21 of the

%!t menber 19 extends rearwardly froma central portion of the
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] ase portion 20 and serves as a
. passing opening 2la thro whi ch I'ight passes. The lens 9 is

psed in the |light passing qggni g g;a. outer side annular wall 22 j
@he support nmenber 19 has a dia slkightly smaller than a dinension :

iach side of the square base portion 20 of the support nenber 19, and i

g"“fbearing portions 23 and detecting nmber nmounting portion 24 have |
il ar profiles which are elongateq*j%§Lh§ forward and backwar d -

;i?ctlons The bearipg pol 2&6 2&4&reygrqsgpted rearwardly froma pair

Eoo(tion 20 and has a center borfe al formed therein which is open at a !
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-»10 1 of corner portions anong the four jcorner portions of the square

base portion 20 which are positiggg :*t dianetrically opposite
positions with respect to the light p iingl openi ng 21a, that is, the right
upper corner portion and the left lower portion as viewed fromthe front,
while the detecting nenber nounting portion 24 is projected rearwardly from
the I eft upper corner portion of the square base. portion 20. The bearing
portions 23 and the detecting nenber nounting Rortion 24 of %&he support
base 19 have inner bores or axial openings 23alithd 24a ///

p. 2
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formed therein such that they are open to the front face of the base
ﬁbgiﬁon 20. A pair of cylindrical bearijngqnetal nenbers 25 are force fitted
i'n and secuied to the opposite fron d fear ends of each of the openings
23a of the bearing portions 23 of the Support base 19. A nounting recess or

groove 22a is fornmed on an outer periphery of the annular wall 22 at a
| ocation substantially opposite to the detecting nenber nounting portion 24
with respect to the axis of the light passing hole 2la. Referring to Fig 2,

the outer ghell 4 has an internediate wall 26 fornmed at a substantially
m ddl e \ '
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| ocati oh of the outer shell 4 when vie®wd]|im}the forward and backward
|;e@%|ons The internmediate wall 26 i5f ppsitioned to divide the inner
space 17 ofsthe outer sheII 4 into two portions in the forward and

rear war d ¢#figreet 1 Fherbase—portomr—20Jof Thhe support menber 19 is
secur ed” to rearlfaue t he i nternedi atje w | 26 by suitable securing
means such B$,{ fof ekanpje, a fastening screyf A |ight passing opening

sjubsiantjally at a central B< tion of the internediate wall
shel} 4 and a pair of hol.es b are
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. . . Gosing-2 THes
- 11 - forned on the rear face of the internediate wall 26 to comruni cate

with the inner bores 23a of the bearing porti dnRg2Ba Mgme Egg-p rt nmenber
19. Referring nowto Figs. 2, 3, 4, and 6, a rje ?fﬁq p.a§g 7% s formed

as a square plate having a size which is substantiarl t he sanfejas the base
portion 20 of the support base 19. A light passiﬁ é@ 273 is forned

at a central portion of the rear wall plate 2% {The rear wall jpliate 27 is
space

di sposed at a rear end portion of thé “space ] 17 in a

relationship by a predeterm ned distance fro
i s

er 19 and
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TITLE OF THE INVENTION

Lens Barrel for Camera

'BACKGROUND OF THE INVENTION

1. Field of the invention

This invention relates to a novel lens barrel
for a camera. More particularly, this invention relates
to a 1lens barrel for a camera which includes an
electromagnetic driving means for moving a movable lens
and a position detecting means for detecting a position of

~the movable lens. This invention provides a novel lens
barrel for a camera wherein an outer shell can be made
small in size and configured such that it is free from a
partial radjal protrusion from the 1lens barrel by
providing a specific arrangement of the driving means
and/or the position detecting means. The arrangement does
not provide, when the movable lens is moved, such a moment

that will cause an inclination of an optical axis of the
movable lens.

-~
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secured to the outer shell 4 by suitable securing neans, not shown. The

| ens hol di ng nmenber 12 is nmade of a synthetic resin and_has a nmain portion
28 formed in an integral relationship thereon. The naijn ' -4 e

| ens hol ding nmenber 12 is in the form gf,a_substanti all yF{E@[AQEMEWs .néegtv\ki ch
I s.substantially smaller than the rear wall plate 27. A | ens hol di ng
portion 29 and a coil bobbin 30 are projected in a codxilal 18eUANi ¥8Zhilp
wi th each other froma front face of the nmain portion 28. A pair of
mounti ng hubs 31 and a pair of detecting nenber nountijng portions 32 ang 33

are also projected fromthe front face of the main portion.28 The. leds
hol di ng '

2. Description of the Prior aArt

A lens barrel for a camera having an automatic
focusing function or an electrically driven zooming
function includes a driving means for driving a movable
lens for focusing, or another movable lens for gzooming to
move in a direction of an optical axis of the lens. Such
driving means frequently employs an electromagnetically-
driven actuator which includes a coll and a magnet. )

An exemplary conventional lens barrel which
includes such an actuator as described above is disclosed,
for example, in Japanese Patent Laid-Open aApplication No.
1-196011 and is shown in Fig. 8. Referring to Fig. 8, the
conventional' lens barrel generally denoted at 50 includes
an outer shell 51 having a substantially cylindrical
profile. The outer shell 51 has a master lens 52 and some
other required lenses (not shown) disposed in the inside.
of the shell such that the lenses have a common optical
axis. . The master lens 52 is held on a substantially
cylindrical lens holding portion 54 of a lens holding
member 53.

The lens holding member 53 is moved by an
actuator $5. The actuator 55 includes a housing $6 which

- is mounted on an outer periphery of the outer shell 51
such that most of the actuator is projected sidewardly
from the outer shell 51 and an inner space defined by the
actuator 55 is defined contiguously with an inner space of
the outer shell 51. A sliding shaft $7 is supported at
its opposite end portions thereof for sliding movement by
means of a pair of bearings 58 secured to the opposite
front and rear end portions of the housing 56 and extends
in a direction parallel to the optical axis of the wmaster
lens 82. A yoke &0 is secured to the housing 56 and has a
disk portion 61, a cylindrical portion 62 which extends



portion 29 and coil bobbin 30 have substantially cylindrical profiles which
are small in' axial length conpared with the magnitude of the diameter.

The I ens holding portion 29 is projected forwardly fron1a central portion
of the main portion 28. An inner bore or,axial jopepi mgnERY SieEToimed in the
I ens hol ding portion 29 of the |ens hol df ng merb passi ng
hol e which is opened at a rear face thereof toijthe rear fac the main

portion 28. The master lens 11 is held on the | -{)o tijon 29 of
t he | ens hol di ng nenber.

rearwardly from an outer circumferential edge of the disk .
portion 61, and a magnet 63 having a substantially ring-
like profile is mounted on a rear face of the disk portion
61 of the yoke 60 in a coaxial relationship with the
cylindrical portion 62. The yoke 60 is secured at its
disk portion 61 to the housing 56 such that the magnet 63
and the cylindrical portion 62 of the yokelso surround a
portion adjacent the front end of the sliding shaft 52. A
coil bobbin 65 having a hub portion 66 and a coaxial
cylindrical coil winding portion 68 is secured at the hub
portion 66 thereof in an outwardly fitted condition to the
sliding shaft B5s. A coil 69 is wound on an outer
periphery of the coil mounting portion 68 of the coil
bobbin 65 and is positioned corresponding to a location
between the cylindrical portion 62 of the yoke 60 and the
magnet 63. The lens holding member 53 is secured, at a
connecting portion 71 extending from the lens holding
portion 54, to a rear face of the coil bobbin 65, and is
supported at an arm 72 of the member 53 for sliding
movement on a guide shaft 73 secured to the outer shell
51. -
Thus, if a driving electric current is supplied
to the coil 69, a moving force is exerted on the sliding
. shaft 57 in accordance with a direction‘of flow of the
driving electric current. Consequently, the coil bobbin
65, the sliding shaft 57 and the lens holding member 53
are integrally moved forwardly or rearwardly (leftwardly
or rightwardly in Fig. 8) thereby to move the master lens
52.

With a lens barrel 50 as described above, since
the actuator 55 for moving the master 1lens 52 is
positioned such that it projects radially sidewardly from
the outer periphery of the outer shell 51, i.e., toward
the top of Fig. 8, the outer profile of the lens barrel 50



- 12 - A pair of mounting hubs 31 are individu

Ly.disposed. at_the right
upper corner portion and the left |ower corner |pREPLACEMENT SierFgqyare main
portion 28 of the | ens hol ding nenber 12, and g gat t-eh shafts 34
are secured at rear ends thereof in an enbedded conghgiﬁg t hefnmounti ng
hubs 31 of the lens hol ding menber 12.~The sl i difg BH ajelthus
projected forwardly in parallel to each other flramdianeirically}opposite
corner portions of the |ens holding nenber 12, Jas best seen in Fig. 3. A
pair of sliding shafts 34 are fitted for slidi ng-meverent—-R—eorf espondi ng

openi ngs 25a fornmed in the bearing materials 25 securely fitted in the

beari ng

will have a partial but significant protrusion caused by
the actuator 55. Moreover, since a cover is provided on
the actuator 55, the projection of the protrusion is
unexpectedly great. Thus, there is a problem in that the
dimension of the lens system of the lens barrel 50 in a
radial direction is considerably greater in dimension
compared with a radial dimension of a maximum diameter of
the lens systen. '

Such a protrusion of the lens barrel 50 as
described above adversely affects use of the camera since
‘both holding the camera and 6peration of various operating

~ members disposed on the outer periphery of the lens barrel

are made difficult.

Furthermore . Since the nioving force produced on
the coil 69 is applied to the comnecting portion 71 of the
lens holding member 53, i.e., the portion which is

. projected sidewardly from the lens holding portion 54 on
" which the movable lens 52 is_ held, movement of the lens

holding member 53 produces a moment on the lens holding
member. Thus, there is a problem that movement of the
lens holding mémber 53 is made to. feel heavier, or that

the optical axis of ‘the movable lens 52 is inclined by

such moment.

SUMMARY OF THE INVENTION

It is an object of the present invention to
provide a lens barrel for a camera wherein an outer

profile thereof has a reduced dimension in a radial

. direction of a movable lens. . ’

It is another object of the present invention

‘to provide a 1lens barrel for a camera which has no
' protrusion or only a small protrusion in an outer profile

of the lens barrel.



portions 23 of the support base 19. Thus, the |l ens holding nenber 12 is
supported for novenent in a direction parallel to the optical axis X-X
bet ween the support base 19 and the rear wall platemei-tli i.Ste noted
that the detecting nmenber nounting portions 32 an®EBBAGEMENTNSHERTdYal |y
di sposed at the two right |ower and |I2f® Tpper dor ' f {the main
portion 28 of the I'ens hol di ng nenber 12. Referrij

g W LS. to 6,
the actuator 15 is nade froma yoke body 35 sup orteﬁgo}m&u pert nenber
19,

t he magnet 14 supported on the yoke body 35, a&ad.ithe.coil. ..l upported
on the lens hol di ng nenber 12.

It is a further object of the present invention
to provide a lens barrel for a camera wherein a lens
holding member can be moved smoothly in a direction of an
optical axis of a movable lens held on the lens holding
member.

In order to attain these and other objécts
according to the present invention, there is provided a
lens barrel for a camera which cbmprises.an outer shell

- having a pair of guide portions provided in the inside
thereof; a lens holding member holding a movable lens
théreon, the lens holding member having a pair of gquide
portions provided'subst#ntially at opposite locations with
respect to an optical axis of the movable lens, the lens
holding member being supported at the guide portions
thereof for sliding movement on the guide portions of the
outer shell; an actuator including a coil securely mounted
on the lens holding member and a magnet securely mounted
on the outer shell, the coil and magnet being disposed
coaxially with_ each other about the 6ptical axis ' of the
movable lens; and position detecting means disposed in a
spaced relationship at substantially equal distances from
the two guide portions of the lens holding member for
detecting a position of the lens holding member with

- respect to the outer shell.

With the lens b@rrel for a camera according to
the invention, the dimension of a space within the outer
shell in a radial direction of the movable lens, in which
space the movable lens and the actuator for moving the
movable lens are disposed, is only a little greéater than
the diameter of the movable lens. 'In addition, the guide
portions of the outer shell and lens holding member and
the position detecting means are distributed in an

appropriately dispersed condition around the optical axis

of the movable lens. Consequently, the dimension of the



The yoke body 35 is generally U shaped in cross
material. having a high perneability. The yoke hody..25. includes--an
i nternedi ate yoke portion 35a having a substanti aREm;\((jENm*shaﬁéa or of i | e,

cylindri cal
from an

i nner side yoke portion 35b integralily UALCHUIHg

ryardly

. lens barrel in a radial directien of the movable lens can
be decreased considerably. Further, the lens barrel can

have an outer profile which has no partial protrusion or
no significant partial protrusion which 1is superior in
design and appearance, and is convenient for use of the
lens barrel. Furthemore; a moving force exerted on the
coil or the magnet which may be a movable component of the
actuator is applied uniformly to an entire portion of the
lens holding member which is provided in such a manner as
to surround the movable lens. Consequently, when the lens
holding member is moved, no moment is produced which acts
to incline the lens holding member with respect to the
direction of such movement, that is, in the direction of
the optical axis of the movable lens. Accordingly, the
lens holding member can be moved smoothly in the direction
of the optical axis of the movable lens. The above and

" other objects, features and advantages of the present

invention will become apparent from the following -

description and the appended claims, taken in coi'xjunction

- with the accompahying drawings in which 1like parts or

elements are denoted by like reference characters.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a video camera

in which the lens barrel of Fig. 2, according to the -

invention, is incorporated:

Fig. 2 is a vertical sectional view show:.ng a -
preferred embodiment of a lens barrel of the present '

invention; *

Fig. 3 is a sectional view taken along line °

I11-IXIX of i-‘ig. 2;

Fig. 4 is a sectional view taken along line’

IV-IV of Fig. 3;

section and made of a netal

a

earwardly
i nner circunferential edge-ofé the irternfgew portion
35a, and an outer side yoke portion 35c integraljly e g re

froman outer circunferential edge of the 3



I nt er medi at e yoke portion 35a. The yoke body 35 is secured to the base
portion 20 of the support nenber 19 such that a substantially front half
portion thereof is positioned between the two annular walls 21 and 22 of
t he support nmenber 19. Meanwhil e, the magnet 24 jras Y| ST [ profile
which is short in an axial direction and is mag ﬁﬁ?gﬁﬁéh@r ?ﬁgﬁlthe
opposite magnetic poles nmay be. provideg an inn and out er periipHeries

t her eof . The magnet 24 is secured in an inward]yjfiqtg gaANC®O@i tiign to the

outer side yoke portion 35c of the yoke body 35 pf}the actuator {15. The
coil 13 is wound around a front half

Fig. 5 is a fragmentary, exploded, perspective
view, partly cut away, showing a support base, a yoke and
a magnet of the lens barrel of Fig. 2;

Fig. 6 is a fragmentary, exploded, perspective
view showing a rear wall plate and a lens holding member
of the lens barrel of Fig. 2:

Fig. 7 is an enlarged sectional view showing a
modification to the position detecting means of the lens
barrel of Fig. 2; and .

. Fig. 8 is a side elevational view, partly in
section, showing a conventional lens barrel for a camera.

DETAILED DESCRIPTION OF THE PﬁEFERRED EMBODIMENT

Referring first to Fig. 1, a video camera 1
includes a camera body 2 in which a lens barrel 3
according to the present invention is incorporated. The
lens barrel 3 includes an outer shell 4 having a generally
square, prism-like outer profile elongated in forward and
reverse directions of the camera 1. The lens barrel 3
extends forwardly from a front end face 2a of the camera
body 2, terminating in an outer lens 5a. :

Referring now to Fig. 2, the outer shell 4 of
the lens barrel 3 has a large number of lenses Sa, 5b, Sc,
6a, 6b, 6c, 7a, 7b, 8a, 8b, 9, 10a,: 10b, and 10c disposed
in this order from the front on the inside of the shell 4,
generally along an optical axis X-x of the lens barrel 3,
from the front to the rear of the lens barrel. The lenses
5a to 10c individually have’ predetermined light
controlling functions and have a common optical axis x-x.
A zooming lens system includes the lenses 5a, 5b, 5¢c, 6a,
6b, 6¢c, 7a, and 7b while a focusing lens system includes



portion of the outer periphery of the coil bobbin 30 of the | ens hol ding

menber 12 and is positioned in a slightly spaced rel ati.anship—++-om and

between the inner side yoke portion 35b of the ypkgrim@agyMest &MEET he nagnet
14. A closed magnetic -path, on which thg coil 1 :rs posTtToned,] | al ong
whi ch magnetic fluxes going out fromthe magnet paﬁg,@w S cl osed
magneti c path al ong which such magneticfluxespsi\i t rout ejot, for
exanple, the magnet 14 to the outer side yoke 35q tio_the. intermedi ate yoke
is formed by the ghet 14

35a to the inner side yoke 35b to the magnet 14,
and the yoke body 35. Accordingly, if a driving o R

the other lenses 8a, 8b, 9, 10a, 1l0b, and 1l0c, and the
lenses 6a, 6b, and 6c serve as a movable lens for the
zooming.

A lens group 11 including the three rear side
lenses 10a, 1l0b, and l0c serves as a so—called master lens
system 11. The master lens system 11 provides a movable
lens for focusing the camera 1. The master lens system 11
is held on a lens holding member 12 supported for movement
in both forward and backward directions along the axis x-x
in the outer shell 4 of the lens barrel. The master lens
system 11 is moved in the forward or the backward
direction by an actuator 15 which includes a coil 13 and a
magnet 14. _

An aperture diaphragm 16 is located between the -
lenses 7b and 8a. A tape cassette loading section in
‘which a tape cassette is to be removably loaded, a tape
feeding mechanism, a recording means for converting an
optical image caught by the lens system into an electric
signal and recording the electric signal magnetically onto
a magnetic tape of a tape cassette and soes forth are
provided in the inside of the camera body 2, but are not
shown. ' !

Referring also to -Figs. 2 and 3, the outer
shell 4 of the lens »arrel 3 has a generally squ'are,
prism-like outer profile as described defining a space 17
formed therein which is open to the opposite front and
rear sides 4a, 4b of the outer shell 4. The space 17 has
a substantially square sectional shape in a plane
perpendicular to the optical axis x-x, as best seen in
Fig. 3. The lenses 5a, Sb, and 5c are held on a fixed
lens tube 18 fixedly located at an inwardly fitted
position at a front end portion of the space 17. The
lenses 7a and 7b and the lenses 8a and 8b are individually
held on a pair of fixed lens tubes (not shown) disposed at



supplied to the coil 13, then magnetic fluxes are generated in a direction

I n accordance with a direction of the driving ele
Consequently, a noving force is exerted in the f(
rearward direction on the coil 13. By_sych noving
menber 12 is noved in an integral relatidnship wt
- 14 - The lens barrel 3 further includes a positi
detecting a position of the |ens

orce, the len

h it heg oyt 9997 e£s

on detecting nean

|

t he
hol di ng
11.

5 36 for

intermediate locations in the space
movable lenses 6a, 6)b,

17. Further, the

and 6c for zooming are supported

for movement in both forward and backward directions on a
guide shaft (not shown) secured to the outer shell 4.
Furthermore, the lens 9 is held on a front side support
member 19 which will be hereinafter described.

Referring now to Figs. 2 to 6, the lens holding
member 12, the actuator 15, and various detecting means
which will be hereinafter described are supported on a
support member 19. The support member 19 is made of a
synthetic  resin material and has formed in an integral
relationship thereon a base portion 20 which is in the
form of a plate of a substantially square shape, a pair of
annular walls 21 and 22 which extend in ‘a coaxial
relationship from a rear face of the base portion 20, a
pair of bearing portions 23 which extend generally in
parallel to the annular walls 21 and 22 from the rear face
of the base portion 20, and a single detecting member
mounting portion 24 which also extends in parallel to the
annular walls 21 and 22 from the xear face of the base
portion 20. The inner side annular wall 21 of the support
menmber 19 extends rearwardly from a central portion of the
base portion 20 and has a center bore 21a formed therein
which is open at a front end thereof to a front face of

the base portion 20 and serves as a light passing opening
21a through which light passes.

The lens 9 is disposed in
the light passing opening 21a.

The outer side annular wall 22 of the support
member 19 has a diameter slightly smaller than a dimension
of each side of the square base portion 20 of the support
member 19, and the bearing portions 23 and detecting
member mounting "'p‘ortion 24 have tubular profiles which are

elongated in the forward and backward directions. The
bearing portions 23 are projected rearwardly from a pair



hol di ng menber 12, or, in other words, a position of the master |lens 11
The position detecting neans 36 includes an inclined nagnet 37 nounted on
the |l ens hol ding nenber 12 and a Hall effect ele
support base 19. The inclined magnet 37 Bas a rec éﬁ@hﬂ@ﬁﬁ iln a
pl ane perpendicular to a |ongitudinal ditection t ~and is suppdorted at
a rear end portion thereof in an enbedded conditi f

detecting nenber nmounting portion 32 of the |ens
hal f portion 37a of a side face of the inclined g

optical axis x-x is inclined such that it is spacgd further away. f

A front
o the
m t he

of corner portions among the four corner portions of the
square base portion 20 which are positioned at
diametrically opposite positions with respect to the light
passing opening 2la, that is, the right upper corner
portion and the left lower portion as viewed from the
front, while the detecting member mounting portion 24 is
projected rearwardly from the left upper corner portion of
the sguare base. portion 20. The bearing portions 23 and
the detecting member mounting portion 24 of the support
base 19 have inner bores or axial openings 23a and 24a
formed therein such that they are open to the front face
of the base portion 20.

A pair of cyllndrlcal bearlng netal members 25
are force fitted in and secured to the opposite front and
rear ends of each of the openings 23a of the bearing
portions 23 of the support base 19.

A mounting recess or groove 22a is formed on an
outer periphery of the annular wall 22 at a location
substantially opposite to the detecting member mounting
portion 24 with respect to the axis of the light passing
hole 21a. - '

Referring to Fig 2, the outer shell 4 has an
intermediate wall 26 formed at a substantially middle
location of the outer shell 4 when viewed in the forward
and backward directions. The intermediate wall 26 is
positioned to divide the inner space 17 of the outer shell
4 into two portions in the forward and rearward
directions. The base portion 20 of the support member 19
is secured to a rear face of the intermediate wall 26 by
suitable securing means such as, for example, a fastening
screw. _

A light passing opening 26a is formed
substantially at a central -portion "of the intermediate
wall 26 of the outer shell 4 and a pair of holes 26b are



optical axis x-x toward the front end thereof. The Hall effect el enent 38
Is of the linear type and is nounted in the nounting recess..2 din

the annular wall 22 of the support base 19. The i rClycaegteeas Stz To
inclined magnet 37 is opposed to the Haj{ effect e expht——38:
Accordingly, if the lens holding nmenber 12 is novied, then §€%m2i~t nce
between the inclined magnet 37 and the Hall effect] el eddhdAdgH i
vary the density of magnetic fluxes which enanate ‘ Lncli

37 and reach the Hall effect elenent 38. Consequentgly,
corresponding to the magnetic flux density is then

effect elenent 38. Thus, a position of the |ens holding nenber 12 is
det ect ed

a voltage

formed on the rear face of the intermediate wall 26 to
communicate with the inner bores 23a of the bearing
portions 23 of the support member 19.

Referring now to Figs. 2, 3, 4, and 6, a rear
wall plate 27 is formed as a square plate having a size
which is substantially the same as the base portion 20 of
the support base 19. A light passing opening 27a is
formed at a central portion of the rear wall plate 27.
The rear wall plate 27 is disposed at a rear end portion
of the space 17 in a spaced relationship by a
predetermined distance from the support member 19 and is
secured to the outer. shell 4 by suitable securing means,
not shown.

The 1lens holding member 12 is made of a
synthetic resin and has a main portion 28 formed in an
integral relationship thereon. The main portion 28 of the
lens holding member 12 is in the form of a substantially
square plate which is substantially smaller than the rear
wall plate 27. A lens holding portion 29 .and a coil
bobbin 30 are projected in a coaxial relationship with
each other from a front face of the main portion 28. A
pair of mounting hubs 31 and a pair of detecting member
wmounting portions 32 and 33 are also projected from the
front face of the main portion 28. The lens holding
portion 29 and gdil bobbin 30 have substantially
cylindrical profiles which are small in  axial length
compared with the magnitude of the diameter. The 1lens
holding portion 29 is projected forwardly from a central’
portion of the main portion 28. An inner bore or axial
opening 29a is formed in the lens ‘holding portion 29 of
the lens holding member 12 as a light passing hole which
is opened at a rear face thereof to the rear face of the
wain portion 28. The master lens 11 is held on the lens
holding portion 29 of the lens holding member.



by detecting such voltage. The lens barrel 3 further includes speed

detecting neans 39 for detecting a speed of novenent..of-the-ters—holthi ng

menber 12 in order to control its speed. The speed eREBMCrE@EH@a%@%Q
i ncl udes a noving magnet 40 provi ded ©nyphe | ens holidi g METDET ng a

detecting 15 coil 41 provided on the support basq. ﬁémgggg 7na net 40
t such that

has a substantially cylindrical profile and is
t he opposite magnetic poles are

3

A ‘pair of mounting hubs 31 are individually
disposed at the right upper corner portion and the left
lower corner imrtion of the square main portion 28 of the
lens helding member 12, and a pair of sliding shafts 34
are secured at rear ends thereof in an embedded condition
to the mounting hubs 31 of the 1lens holding member 1l2.
The sliding shafts 34 are thus projected forwardly in
parallel to each other from diametrically opposite corner
portions of the lens holding member 12, as best seen in
Fig. 3. A pair of sliding shafts 34 are fitted for
sliding movement in corresponding openings 25a formed in
the bearing materials 25 securely fitted in the bearing
portions 23 of the support base 19.

Thus, the lens holding member 12 is supported
for movement in a direction parallel to the optical axis
x-x between the support base 19 and the rear wall plate
27. '

. It is to be rioted that the. detecting member
mounting portiorns 32 and 33 are individually disposed at
the two right lower and left upper corner portions of the
main portion 28 of the lens holding member l2.

Referring now to PFigs. 2 to 6, the actuator 15
is ‘made from a ‘'yoke body 35 supported on the support
member 19, the magnet 14 supported on the yoke body 35,
and the coil 13 supported on the lens holding member 12.

The yoke body 35 is generally U-shaped in cross
section and wade of a metal wmaterial. having a high
permeability. The yoke body 25 includes an intermediate
yoke portion 35a having a substantially ring-sﬂaped
profile, a cylindrical inner side yoke portion 35b
integrally extending rearwardly from an inner
circumferential edge of the intermediate yoke portion 35a,
and an outer side yoke portion 3Sc integrally extending
rearwardly from an outer circumferential edge of the



provi ded at the opposite |ongitudinal ends thereof. Th |
supported at a longitudinal end thereof on the | fﬁpqgﬂgmcﬂeﬁéﬁﬁTn

net 40 is

g nmenber
nounting portion 33 of the | ens hol ding nenber 12. et ect i ng
coil 41 is nounted in an inwardly fitted conditigniin the r%@ﬁfs 24a of the
detecting nenber nmounting portion 24 of the suppdqrt amdia front
end portion of the noving nagnet 40 is ®3sttione An the insi f it he
detecting coil 4i. Accordingly, if the lens holding nenber 12 is fdoved,
then the noving magnet 40 is noved in an integral ' ' '

| ens hol di ng nmenber 12. Consequent |y, an
corresponding to the speed of such novenent flows in the

1 the

electric current

intermediate yoke portion 35a. The yoke body 35 is
secured to the base portion 20 of the support member 19
such that a substantially front half portion thereof is

positioned between the two annular walls 21 and 22 of the
support member 19.

Meanwhile, the magnet 24 has a cylindrical
profile which is short in an axial direction and is
magnetized such that the opposite magnetic poles may be
provided on inner and outer peripheries thereof. The
magnet 24 is secured ‘in an inwardly fitted condition to
the outer side yoke portion 35c of the yoke body 35 of the
. actuator 15.

The coil 13 is wound around a front half
portion of the outer periphery of the coil bobbin 30 of
the lens holding member 12 and is positioned in a slightly
spaced relationship from and between the inner side yoke
portion 35b of the yoke body 35 and the magnet 14.

A closed magnetic-path, on which the coil 13 is
positioned, along which magnetic fluxes .going -out from
the magnet 14 pass, that is, a closed magnetic path along
which such magnetic fluxes pass in the route of, for
example, the magnet 14 to the outer side yoke 35c to the
intermediate yoke 35a to the inner side yoke 35b to the
magnet 14, is formed by the magnet 14 and the yoke body
35.

' Accordingly, if a driving electric current is
supplied to the coil 13, then magnetic fluxes are
"generated in a direction in accordance with a direction of
the driving electric current. Consequently, a moving

force is exerted in the forward direction or the rearward

direction on the coil 13. By such moving force, the lens

holding member 12 is moved in an integral relationship
with the master lens 11. '



detecting coil 41. The speed of novenent of the |ens
thus detected by detecting a value of the electric ¢

holding menber 12 is

T
hol di ng menber 12 is noved so that the nmaster |ens 11Fﬁﬁo?0a$hgé

focused position, the noving speed of th | ens hol di
controlled so that it may be dropped, and consequent
caused upon focusing. Referring nowto Fig. 7. ther
‘nodi fication to the position detecting nmeans 36 desc
position detecting neans denoted at 36A in Fig. 7 en

Wretr: é'rgfe | ens

ngf menpber 12 is
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| oys a novi ng nmagnet

42 of the alternately magneti zed type in place of th

€ 1Tnclrned nmagnet 37.

In particular, the noving nagnet 42 is magneti zed such that

- The lens barrel 3 further includes a position
detecting means 36 for detecting a position- of the lens
holding member 12, or, in other words, a position of the
master lens 11. The position detecting means 36 includes
an inclined magnet 37 mounted on the lens holding member
12 and a Hall effect element 38 mounted on the support
base 19. _

The inclined magnet 37 has a rectangular
section in a plane perpendicular to a longitudinal
direction thereof and is supported at a rear end portibn
thereof in an embedded condition on the right 1lower
detecting member mounting portion 32 of the lens holding
member 12. A front half portion 37a of a side face of the
inclined magnet 37 opposite to the optical axis x-x is
inclined such that it is spaced further away from the
optical axis x-x toward the front end thereof.

The Hall effect element 38 is of the linear
type and is wounted in the mounting recess 22a formed in
the annular wall 22 of the support base 19. The inclined
face 37a of the inclined magnet 37 is opposed to the Hall
effect element. 38. Accordingly, if the lens holding
member 12 is moved, then the distance between the inclined
magnet 37 and the Hall effect element 38 is varied to vary
the density of magnetic fluxes which emanate from the
inclined magnet 37 and reach the Hall effect element 38.
Consequently, a voltage corresponding to the magnetic flux
density is then outputted from the Hall effect element 38.
‘Thus, a position of the lens holding member 12 is detected
by detecting such voltage. . ) |

The lens barrel 3 further includes speed
detecting means -39 for detecting a speed of movement of
the lens holding member 12 in order to control its speed.
The speed detecting means 39 includes a moving magnet 40
provided on the lens holding member 12 and a detecting



opposite polarity magnetic poles are forned alternately along a
| ongi tudinal direction thereof. Further, a rragnet o-resi stance effect
el enent 43 is nounted, in place of the Hall effec

=
nounting recess 22a of an annular wall 22 of a sup Pﬁ L@?F§Htﬁ
Accordingly, if - 16 - the noving TredPeT 42 is Dved correspondilng to
noverment of the |ens hol ding nenber 42, the magneti¢ g gANET7t Vi rieachi ng
t he magnetic-resi stance effect elenment 43 is vari edijto vary the r{el uct ance
val ue indicated by the

coil 41 provided on the support base. The moving magnet
40 has a substantially cylindrical profile and is
magnetized such that the opposite magnetic poles are
provided at the opposite longitudinal ends thereof. The
moving magnet 40 is supported at a 1longitudinal end
thereof on the 1left upper detecting member mounting
portion 33 of the lens holding member 12. Meanwhile, the
detecting coil 41 is mounted in an inwardly <fitted
condition in the recess 24a of the detecting member
-mounting portion 24 of the support member 19, and a front
end portion of the moving magnet 40 is positioned in the
inside of the detecting coil 41. Accordingly, if the lens
holding member 12 is moved, then the moving magnet 40 is
moved in an ‘integral relationship with the lens holding
member 12. _Consequently, an electric current
corresponding to the speed of such movement flows in the
detecti:ng coil 41. The speed of movement of the lens
holding member 12 is thus detected by detecting a value of
the electric current. When the lens holding member 12 is
moved so that the master lens 11 approaches its focgsed
position, the moving speed of the lens holding member 12
is controlled so that it may be dropped, and consequently,
no hunting will be caused upon focusing.

Referring now to Fig. 7. there is shown a
modification to the position detecting means 36 described
above. The position detecting means denoted at 36A in
Fig. 7 employs a moving magnet 42 of the alternately
magnetized type in place of the inclined magnet 37. 1In
particular, the moving hagnet 42 is magnetized such that
opposite polarity magnetic poles are formed alternately
along a longitudinal direction thereof. Further, a
magneto-resistance effect element 43 is mounted, in place

of the Hall effect element 38, in a mounting redess 22a of

an annular wall 22 of a support base 19. Accordingly, if



magnet o-r esi stance effect el enment 43. Consequently, a current position

of the lens holding nmenber 12 can be detected by coun
Further, a potentionmeter may otherw se be enpl oyed as
pl ace of the position detecting neans 36 _or 36A. Wi

t he embodi ments described is secured t5 #Re~l ens hol d
supported for sliding novenent on the bearing portiong
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outer shell, alternatively a guide shaft nmay be securéd

while the I ens hol ding nmenber is supported for slidind
gui de shaft. :
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the moving magnet 42 is moved corresponding to movement of
the 1lens holding member 42, the ;nagnetic flux density
reaching the magnetic-resistance effect element 43 is
varied to vary the reluctance value indicated by the
magneto-resistance effect element 43. Consequently, a
. current positioen of the lens holding member 12 can be
detected by counting such variations.

Furthef, a potentiometer may otherwise be
. employed as a position sensor in place of the position
detecting means 36 or 36A.

While the sliding shaft in the embodiments
- described is secured to the lens holding member and is
supported for sliding wmovement on the bearing portions
provided on the outer shell, alternatively a guide shaft
méy be secured to the outer shell while the lens holding
member is supported for sliding movement on the -guide
shaft,

Further, while the speed detecting means for
controlling the moving speed of the movable lens in the
embodiments described above is disposed substantially on
the opposite side of the position detecting means with
respect to the optical axis of the movable lens, such
disposition provides an arrangement of the two guided
portions and +two guiding portions and the position
detecting means and speed detecting means at the four
cornexr portions of the square shape around the optical
axis of the movable lens. Accordingly, required members
can be disposed in a high density in a cylindrical spacing
having a diameter only a little greater than the diameter

of the movable -lens or in a prism—shaped spacing having a

square cross section having a side substantially equal to
the diameter of the movable lens. Consequently, the outer

profile of the lens barrel can be further reduced in size
while maintaining the required functions.



Further, while the speed detecting neans for controlling the noving speed
of the novable lens in the embodi ments described above is disposed

substantially on the opposite side of the position_deLﬁaLLng.aeans~ﬁﬁth
respect to the optical axis of the novable |lens, s ovi des

position detecting means and speed defeg4ing means
portions of the square shape around the optical ax
Accordingly, required nenbers can be disposed in a
cylindrical spacing having a dianeter only a littl
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Furthermore, while a magnetic sensor

nd the
;
| ens.

is

employed as the position detecting means in the embodiment
described "above and is disposed outside the outside yoke
of the actuator, that is, the yoke disposed in such a
manner as to surround the coil and the magnet, such
disposition is effective to prevent the magnetic sensor
from being influenced by magnetic fluxes produced by the
actuator. Accordingly, ©position detection ocan be
performed with a high degree of accuracy and free from
noises.

Having now fully described the invention, It
will be apparent to one of ordinary skill in the art that
'many changes and modifications can be made thereto without

departing from the spirit and'scope of the invention 'as
set forth herein. ' '



square cross sectiron having a side substantially equal to the dianeter of
t he novabl e | ens. Consequently, the outer profile can be

further reduced in size while maintaining the requ| rggifoieiEosgtT | - 17 -

Furthernore, while a nmagnetic sensor is enployeg-as-—theposTTy an

detecting neans in the enbodi nent descrlbed above and is §£§P%%5 u S|de
su

t he outside yo t hat |s the yoke ilgg%
manner as toysmllmlwmgmﬁﬁlﬂand t he magnet, such

CLAIMS

1. A lens barrel for a camera, characterized in that

it comprises :

an outer shell {(4) having a pair of guide
portions (23) provided at an inside thereof;

a lens holding member (12} holding a movable lens
(11) thereon, said lens holding member (12) having a
pair of guide portions (34) substantially at opposite
locations thereof with respect to an optical axis of
said movable 1lens (11), said lens holding member (12)?
being supported at said guide portions (34) thereof for
sliding movement on said guide portions (23) of said
outer shell (4);

an actuator (15) including a coil (13) securely
mounted on said lens holding member (12) and a magnet
(14) securely mounted on said ocuter shell (4), said coil
(13} and magnet (14) being disposed coaxially with each
other about the optical axis of said movable lens (11);
and ' T

a position detecting means (36) spaced py
sgpstantially equal distances from said two guide
portions (34) of said lens holding member (12) for
detecting a position of said lens holding member (12)
with respect to said outer shell (4).

2. A lens barrel for a camers according to claim 1,
wherein said outer shell (4) has a substantially square

- prism-like outer profile. _

3. A 1lens barrel for a camera accordlng to claim 1,
further comprising a moving speed detecting means (39)
for detecting a speed of movement ,of said lens holding
member (12), said moving speed detecting means (39)
being provided at a location spaced at substantially
equal distences from said guide portiaons (23, 34) remote
from said position detecting means (36).



di sposition is effective to prevent the nagnetic sens r5ﬁroﬁw@éﬁHQSHEETi
I nfl uenced by magnetic fluxes produced. by the actuatoy. Accordi ngl y,
position detection —canm be perfornmed with a high degyee q@;@gg gy jand
free fromnois ' faal | y described the inventipn, 1T w be
apparent to onéj“‘@ﬁl“ﬁﬂ@@ﬂﬂll in the art that .manyj cherges—and

nodi fications ca# na o wthut departing frpomthe spirit and
scope of the invention as set forth herein. ° ‘

4. A lens barrel for a camera according t§ claim -1,
wherein said position detecting means (36) includes
inclined magnet (37) and a Hall effect element (38).

5. A lens barrel for a camers according to claim 1,
wherein said position detecting means (36A) includes a
moving magnet (42) of the alternately magnetized type
and a magneto-resistance effect element (43).

6. A lens barrel for a camera according to claim 3,
wherein ssaid moving speed detecting means (39) includes
a moving magnet (40) and a detecting coil (41).

7. A lens barrel for a camers according to claim 1,
further comprising. a guide shaft (34) provided
integrally with said lens holding wmember (12) for

guiding said lens holding member (12) for sliding
movement. '

an

8. A lens barrel for a camera according to claim. 1,
further comprising a guide shaft (25) secured to said
outer shell (4) for guiding said lens holding member
(12) for sliding movement.. B

8. A lens barrel for a camera according to claim 1,
wherein focusing operation is performed by movement of
said movable lens (11). )

10. A lens barrel for a camera accofding to claim 1,
further comprising a yoke (35) which surrounds said
magnet (14) to prevent leakage of magnetic fluxes to
said position detecting means (38).



CLAIMS 1. A lens barrel for a canmera, characterized in that it cooprises

an outer shell (4) having a pair of guide portions (23) {pREPIADENMCHT SHEET
i nsi de thereof; a |lens holding nmenber (12) hol ding a no\ak

e-t+ens—{tti)—

t hereon, said | ens holding nmenber (12) having a pair of gLidﬁ p iﬁéﬁ {34)
substantially at opposite |locations thereof wth respectf tjo 8 iﬁﬁi ax{s
of said novable lens (11), said | ens hoB8ing nenber (12} hei Ot
said guide portions (34) thereof for sliding novenent on said guide
portions (23) of said outerLENS| BARREL FOR CAMERA

ABSTRACT OF THE DISCLOSURE

A lens barrel for a camera wherein an outer profile
thereof .has a reduced dimension in a radial direction of
a movable lens (11) and with a lens holding member (12)
that can be moved smoothly in a direction of an optical
axis of the movable lens (11) held on the barrel. The
lens barrel (3) comprises an outer shell (4) having a
pair of guide portions (23) provided therein and a lens
holding member (12) holding a movable lens (11) thereon.
The 1lens holding member (12) has a pair of guide
portions (34) provided at the opposite locations thereof
with respect to the optical axis and is supported'at the
guide portions (34) thereof for sliding movement on the’
guide portions (23) of the outer shell (4). The 1lens
barrel . (3) further comprises an actuator (15) including

"a co0il (13) securely mounted on the lens holding member
(12) and a magnet (14) securely mounted on the outer
shell (4). The coil (13) and magnet (14) are disposed
coaxially to each other around the optical axis.
Position detecting means (36) is"ﬁisposed-in a spaced
relationship by substantislly equal distapnces from the
guide portions (34) of the lens hdlding member (12) and
detects a position of the lens holding member (12).with
respect to the outer shell {4).

Fig. 2



an actuator (.15) including a coil (13) securely nounted on said | ens
hol di ng nenber (12) and a magnet (14) securely nounted on said outer shel
(4), said coil (13) and magnet (14) being di sposed coaxially wi th each

ot her about the optical axis of said novable |lens (11); T* posi-tian
detecting means (36) spaced by subptpntially equal Rﬁff@iﬂaﬁéﬁ"s SrfCEprr
said two guide portions . (34) of said |lens holding er (12) .?

detecting a position of said | ens holding nmenber (12) wi h ?ﬁ*ﬁ_¢§
outer shell (4). 2. Alens barrel for a camera accordingjtp cla 7
wherein said outer shell (4) has a substantially square | !
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prismlike outer profile. 3. A lens barrel for a canmera according to claim
1, further conprising a noving speed detecting neans (39) for detecting a
speed of novenent of said | ens holding nenber (12), said noving speed
detecting neans (39) being provided at a |ocation spaged at substantially

equal distances fromsaid guide portiong 23, 34) renpgﬂ;g‘;;rggmﬁagﬁwon tion

detecting neans (36). -4, Alens barrel for a cane Clai m
1, wherein said position detecting neans (36) inclug {a
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inclined magnet (37) and a Hall effect elenent (38). 5. A lens barrel for
a canera according to claim 1, wherein said position detecting neans (36A)
i ncludes a noving magnet (42) of the alternately magneti zed type and a
magnet o-resi stance effect elenent (43). 6. A |lens harrel - for—a—canery
according to claim3, wherein said mBjng speed dqt QEPLACEMENANSEES

I ncl udes a novi ng nagnet (40) and a detecting coil (li). . A Tensibarrel

for a canera according to claim11, further conprijfsiing 8a u?gp shaf t
(34) provided integrally with said | ens hol di ng e? ({56 or duiidi ng
said | ens hol ding nenber (12) for sliding novenent.
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8. A lens barrel

gui de shaft (25) secured to said outer shel

hol di ng menber (12) for sliding novenent.
according to claim1l, wherein focusing operation is per
for a cajre
further conprising a yoke (35) which surround
| eakage of nmagnetic fluxes to said position detfec

of said
claim1,
pr event

novabl e lens (11). 10. A lens bayse

for a canera according to claiml,
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further conprising a
(4) for guiding said | ens
9. Alens bagr R
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