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[57] ABSTRACT

A zoom lens barrel includes a code plate and brushes
which selectively come into contact with the code plate
to detect focal length variance during zooming, so that
focal length data thus detected can be transmitted to a
camera body through a flexible printed circuit (FPC)
board, one of the code plate land brushes being secured
to 2 mounting member and the other of the brushes or
code plate being secured to a linearly movable member.
The brushes are provided with elastically deformable
lengths which can be connected to the FPC board, and
a connecting portion thereof connected to the code
plate. The mounting member or linearly movable mem-
ber to which the brush assembly is secured is provided
with an FPC board inserting groove with which the
elastically deformable legs of the brushes can come into
contact. The FPC board is provided with an insertion
portion which is inserted between the FPC board in-
serting groove and the elastically deformable legs.
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ZOOM LENS BARREL WITH FOCAL LENGTH
DETECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a zoom lens barrel,
and more precisely, relates to a zoom lens barrel in
which a change in focal length during zooming is de-
tected by a zoom code plate together with zoom
brushes which come into contact with the code plate, so
that focal length data thus detected can be transmitted
to a camera body through a flexible printed circuit
(FPC) board.

2. Description of Related Art

For example, in a known zoom lens barrel having a
cam ring which is rotated to effect the zooming, the
change in focal length caused by the zooming is de-
tected by a zoom code plate secured to a stationary ring
of a camera together with zoom brushes which come
into slide contact with the code plate during the rota-
tion of the cam ring. The zoom code plate is provided
with a predetermined pattern of contacts (contact pat-
tern). Upon zooming, the zoom brushes are rotated
together with the cam ring to come into slide contact
with the zoom code piate, so that the focal length data
corresponding to the focal length can be sent to a drive
control circuit of the camera. Consequently, data neces-
sary to control the camera is selected from each of a
plurality of data tables of variable information and input
to the drive control circuit of the camera body, in ac-
cordance with the focal length data.

In the known zoom lens barrel as mentioned above, in
which the focal length data detected by the detecting
means (zoom code plate together with zoom brushes) is
sent to the drive control circuit of the camera body
through the FPC board which is connected to the zoom
brushes, the zoom brushes are soldered to the FPC
board. The soldering is however, troublesome and
costly.

Furthermore, since the control data corresponding to
the detected focal length data is selected from each data
table of variable information and is input to the drive
control circuit of the camera body in accordance with
the focal length data detected, it is absolutely necessary
to accurately dispose the zoom brushes and the zoom
code plate in predetermined reference positions. Other-
wise, the angular position of the cam ring relative to the
stationary ring of the camera body would not be accu-
rately determined, thus resulting in a failure to detect a
correct focal length during zooming.

Moreover, in a conventional zoom lens barrel, the
zoom code plate is circumferentially secured to the
outer peripheral surface of the stationary ring, and the
zoom brushes secured to the cam ring are rotated on the
zoom code plate in the circumferential direction of the
stationary ring. Consequently, it is very difficult to
establish an accurate and optimal relative position of the
zoom code plate and the zoom brushes by a fine adjust-
ment, for example, upon assembling. To this end, it is
necessary to make the shape and position of the zoom
code plate and the zoom brushes extremely precise, thus
resulting in an increase of the manufacturing cost
thereof.
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In addition to the foregoing, since the operation of 65

the camera is controlled in accordance with the focal
length data detected by the zoom brushes which are
brought into slide contact with the zoom code plate, the
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zoom brushes must be pressed against the zoom code
plate at a constant predetermined pressure to accurately
read the signals. This, however, requires an expensive
and complex arrangement in the conventional zoom
lens barrel.

SUMMARY OF THE INVENTION

A primary object of the present invention is to pro-
vide a zoom lens barrel in which the connection of
zoom brushes to an FPC board can be simplified.

Another object of the present invention is to provide
a zoom lens barrel in which the position of zoom
brushes, provided between a code plate and an FPC
board to connect the code plate, relative to the FPC

board can be easily adjusted.

Still another object of the present invention is to
provide a zoom lens barrel in which the relative posi-
tion of a zoom code plate and zoom brushes can be
easily adjusted.

Still another object of the present invention is to
provide a simple zoom lens barre! in which zoom
brushes are pressed onto a code plate at a substantially
constant pressure to correctly read signals of focal
length data.

According to the present invention, there is provided
a zoom lens barrel comprising a code plate and a brush
assembly which selectively comes into contact with the
code plate to detect focal length variance during zoom-
ing, so that focal length data thus detected can be trans-
mitted to a camera body through a flexible printed cir-
cuit (FPC) board, one of the code plate and brush as-
sembly being secured to a mounting member and the
other brush assembly or code plate being secured to a
linearly movable member, which is movable with re-
spect to the mounting member, and wherein said brush
assembly is provided with one or more elastically de-
formable legs which can be connected to the FPC
board, and a connecting portion thereof connected to
the code plate; said mounting member or linearly mov-
able member to which the brush assembly is secured is
provided with an FPC board inserting groove with
which the one or more elastically deformable legs of the
brush assembly can come into contact; and said FPC
board is provided with an insertion portion which is
inserted between the FPC board inserting groove and
the one or more elastically deformable legs.

According to another aspect of the present invention,
there is provided a zoom lens barrel comprising a code
plate and brushes which selectively come into contact
with the code plate to detect focal length variance dur-
ing zooming, so that focal length data thus detected can
be transmitted to a camera body through a flexible
printed circuit (FPC) board, one of the code plate and
brushes being secured to a mounting member and the
other of the brushes or code plate being secured to a
linearly movable member, wherein said brushes are
provided with elastically deformable legs and connect-
ing portions thereof connected to the code plate; and
said elastically deformable legs are elastically brought
into contact with the FPC board.

According to still another aspect of the present inven-
tion, there is provided a zoom lens barrel comprising a
code plate and brushes which selectively come into
contact with the code plate to detect focal length vari-
ance during zooming, so that focal length data thus
detected can be transmitted to a camera body through a
flexible printed circuit (FPC) board, one of the code
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plate and brushes being secured to a mounting member
and the other of the brushes or code plate being secured
to a linearly movable member which is linearly moved
in the optical axis direction during zooming. The zoom
lens barrel comprises a brush holder which holds the
brushes and which is held by the mounting member or
the linearly movable member, a spring means for bias-
ing the brush holder away from the mounting member
or the linearly movable member, and a set screw which
mounts the brush holder to the stationary member or
the linearly movable member against the spring means.

According to still another aspect of the present inven-
tion, a zoom lens barrel includes a code plate and
brushes having elastically deformable free ends which
selectively come into contact with the code plate to
detect focal length variance during zooming, one of the
code plate and brushes being secured to a mounting
member and the other of the brushes or code plate being
secured to a linearly movable member. The zoom lens
barrel comprises a brush holder which supports the
brushes at the bases thereof, and a restricting member
which is provided closer to the mounting member or
linearly movable member than to the brush holder to
thereby restrict the restoring force which tends to move
the free ends of the brushes toward the code plate.

The present disclosure relates to subject matter con-
tained in Japanese utility model application No. 4-24857
(filed on Apr. 17, 1992), No. 4-24858 (filed on Apr. 17,
1992), No. 4-24859 (filed on Apr. 17, 1992), No. 4-24860
(filed on Apr. 17, 1992), which are expressly incorpo-
rated herein by reference in their entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be discussed below in
detail with reference to the accompanying drawings, in
which;

FIG. 1is an exploded isometric view of a connecting
device between a code plate and an FPC board, accord-
ing to the present invention;

FIG. 2 is a side sectional view of a front lens barrel
and zoom brushes disconnected therefrom, according
to the present invention;

FIG. 3 is a side sectional view of a front lens barrel
and zoom brushes inserted therein, according to the
present invention;

FIG. 4 is a side sectional view of a front lens barrel
and zoom brushes with a removed restricting member,
according to the present invention;

FIG. 5 is a back view of a code plate and an FPC
board shown in FIG. 3;

FIG. 6 is a back view of a modified arrangement of a
code plate and an FPC board shown in FIG. §, wherein
a guide groove is slightly modified;

FIG. 7 is a back view of a modified arrangement of a
code plate and an FPC board shown in FIG. 6, wherein
a guide groove is slightly modified;

FIG. 8 is an isometric view of a zoom code plate
provided on an inner surface of a front lens barrel, ac-
cording to the present invention;

FIG. 9 is a plan view of the main parts of FIG. 8;

FIG. 10 is a sectional view of a zoom code plate,
according to the present invention;

FIG. 11 is an exploded isometric view of an assembly
of an adjusting mechanism, according to the present
invention;

FIG. 12 is a back view of FIG. 11; .

FIGS. 13 and 14 are explanatory views of a view
window in which a mark of an adjusting device appears,
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shown in different positions, according to the present
invention;

FIG. 15 is a sectional view of a zoom lens barrel
according to the present invention;

FIG. 16 is a sectional view of the main parts of the
zoom lens barrel shown in FIG. 15; and,

FIG. 17 is an exploded isometric view of the main
parts of the zoom lens barrel shown in FIG. 15.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A zoom lens barrel to which the present invention is
applied is generically discussed below with reference to
FIGS. 15 and 17.

A stationary lens barrel 11 integral with a camera
body is provided with a helicoid ring 12 secured
thereto, which is provided with a multiple female
thread 12q in which a multiple male thread 10a formed
on an outer periphery of a cam ring 10 is screw-
engaged. The cam ring 10 is provided on an inner pe-
ripheral surface thereof with a multiple female thread
105 and an inner cam groove 10c. A multiple male
thread 13a of a front lens barrel 13 is screw-engaged in
the multiple female thread 10b. Light intercepting
plates 25 and 26 having openings 254 and 264 respec-
tively corresponding to an aperture of the camera body
are provided behind the rear end of the cam ring 10.
The light intercepting plates 25 and 26 are provided on
the upper ends thereof with positioning recesses 252 and
264, so that a guide portion 23b of a linear movement
guide 23 secured to the camera body can be fitted in the
positioning recesses 254 and 26a of the light intercept-
ing plates 25 and 26 and in a positioning recess 15b
provided on a linear movement guide ring 15. The light
intercepting plates 25 and 26 are secured to the linear
movement guide ring 15, so that the positioning recesses
25a and 26a of the light intercepting plates 25 are
aligned with the positioning recess 15b of the linear
movement guide ring 15. The cam ring 10 is rotatably
fitted on the linear movement guide ring 15. The linear
movement guide 23 is secured to securing members 24
and to the camera body by set screws 22, so that the
guide portion 23b of the linear movement guide 23
extends in an optical axis direction.

A shutter holding frame 13c to which a rear end of an
annular shutter unit 16 is secured is secured to the front
lens barrel 13. The shutter unit 16 is provided on an
inner peripheral surface thereof with a helicoid ring 17
integral therewith, which is screw-engaged by a front
lens frame 18 which holds a front lens group L1. The
shutter unit 16 has a drive pin 16a which is engaged by
a driven pin 18z provided on the front lens frame 18
integral therewith.

As is well known, the drive pin 162 is rotated in ac-
cordance with an object distance signal sent from an
object distance meter (not shown), so that the rotation
of the drive pin 16a is transmitted to the front lens frame
18 through the driven pin 18a. As a result, the front lens
frame 18 and accordingly (the front lens group L1) are
moved in the optical axis direction while being rotated
to effect the focusing. The shutter unit 16 opens and
closes shutter blades 165 in accordance with a bright-
ness signal of an object to be taken. Numeral 13/ desig-
nates a lens aperture 13fin FIG. 17.

A rear lens frame 19 which holds a rear lens group L2
has a cam pin 192 which projects in the radial direction
and which is fitted in the inner cam groove 10c¢ of the
cam ring 10. The rear lens frame 19 and the shutter
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holding frame 13c are guided by linear movement guide
surface plates 154 provided on the linear movement
guide ring 15 so as to linearly move. The linear move-
ment guide surface plates 15z of the linear movement
guide ring 15 can be engaged by corresponding linear
movement guide surface plates 195 of the rear lens
frame 19, as shown in FIG. 17.

The cam pin 192 of the rear lens frame 19 is fitted in
a recess 13b formed on a rear end surface of the front
lens barrel 13 in an assembly. Consequently, when a
multiple male thread 132 of the front lens barrel 13 is
screw-engaged in the multiple female thread 10b of the
cam ring 10, the cam pin 19« is fitted in the inner cam
groove 10c. Upon completion of assemblifig, the front
lens barrel 13 and the rear lens frame 19 are indepen-
dently moved in the optical axis direction in accordance
with the multiple threads 106 and 13a and the cam
groove 10¢, respectively, when the rotation of the cam
ring 10 takes place.

Namely, in the zoom lens barrel as constructed
above, when the cam ring 10 is rotated, the cam ring 10
is moved together with the linear guide movement
guide ring 15 in the optical axis direction in accordance
with the engagement of the multiple threads 10z and
12a. At the same time, the front lens barrel 13, and
accordingly, the front lens group L1 are linearly moved
in the same direction as the linear movement guide ring
15 moves along with the optical axis, and the barrel 13
is also linearly moved with respect to the cam ring 10
and the linear movement guide ring 15. The linear
movement of the barrel 13 is attained by the screw-
engagement of the multiple threads 105 and 13z and the
linear movement guide mechanism of the shutter hold-
ing frame 13¢ and the linear movement guide ring 15.
Furthermore, when the cam ring 10 is rotated, the rear
lens frame 19, and accordingly the rear lens group L2
are moved in the same direction as the linear movement
guide ring 15 moves along with the optical axis, and the
rear lens frame 19 is also linearly moved with respect to
the cam ring 10 and the linear movement guide ring 15.
The linear movement of the rear lens frame 19 is at-
tained by the engagement of the inner cam groove 10c
of the cam ring and the cam pin 192 of the rear lens
frame 19 and the linear movement guide mechanism of
the rear lens frame 19 and the linear movement guide
ring 15 to effect the zooming.

The cam ring 10 is provided on the rear portion
thereof with a multiple male thread 10a and a plurality
of parallel gears 104, each consisting of a spur gear
whose teeth are in parallel with the axis of the cam ring
10. The gears 104 are inclined in the same direction as
the threads of the male thread 10a. Threads 104’ are
provided between the adjacent gears 10d, respectively.
Namely, one thread 102’ of the multiple thread 10z is
provided between the two adjacent gears 10d. In other
words, the multiple thread 10a is partly cut away in the
circumferential direction so as to provide the threads
104, so that the gears 104 are formed in the cut-away
portions. In the illustrated embodiment, the multiple
thread 10z consists of three threads, so that the gears
10d are provided in the cut-away portions of two of the
three threads. The multiple thread 10a, threads 104,
and the gears 104 have the same axial length s.

The helicoid ring 12 is provided on the inner periph-
eral surface thereof with a multiple female thread 124
and relief grooves, etc., corresponding to the multiple
male thread 10g, threads 102" and three gears 104 of the
cam ring 10, respectively. Namely, when the cam ring
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6
10 is rotated in accordance with the screw-engagement
of the multiple thread 10a (threads 102) and the multi-
ple thread 124, the gears 104 are moved in the relief
grooves without making contact.

The helicoid ring 12 is provided on the peripheral
surface thereof with a recess 12d, so that a pinion (not
shown) provided in the recess 124 can be engaged by
the gears 10d. The pinion has an axial length (width)
large enough to engage with at least one of the three
gears 104 during the full travel of cam ring 10. Never-
theless, the pinion engages only with the rearmost gear
104 and the frontmost gear 104 at a front extremity
position and a rear extremity position of the cam ring 10
in the axial direction, respectively. The pinion is driven
by a drive motor (not shown).

The following discussion will be directed to an ad-
justing device in the present invention.

The adjusting device is comprised of a zoom mecha-
nism which is driven by the rotation of the cam ring 10
to carry out the zooming, a zoom code plate 36 pro-
vided on the inner peripheral surface of the front lens
barrel 13 (linearly moving member) which is linearly
moved in the optical axis direction by the zoom mecha-
nism, a brush holder 40 which holds zoom brushes 41
which are brought into contact with the code plate 36
to detect the current focal length, and a brush adjusting
mechanism which adjusts the position of the brush
holder 40 in the optical axis direction. Consequently, a
reference angular position of the cam ring 10 is varied in
accordance with the adjustment of the position of the
brush holder by the brush adjusting mechanism. Provi-
sion is also made for a cam ring detecting means for
detecting that the cam ring 10 is located in a predeter-
mined reference angular position.

As can be seen in FIG. 10, the code plate 36 is pro-
vided with a predetermined pattern of contacts. During
the zooming, when the zoom code plate 36 is moved
together with the front lens barrel 13 in the optical axis
direction, the brushes 41 selectively come into contact
with the contact pattern, so that the digital signals (focal
length data) corresponding to the current focal length
are output to a drive control circuit (not shown) of the
camera. In accordance with the focal length data, con-
trol data is selected from the associated data tables of
variable information.

The front lens barrel 13 is provided on the inner
peripheral surface thereof with an insertion groove 13e
extending in parallel with the optical axis O. The inser-
tion groove 13¢ (FIG. 8) is provided, on the end thereof
adjacent to the photographing aperture 13 with an
engaging projection 13d which is engaged in a position-
ing hole 36a formed in one end of the zoom code plate
36. The zoom code plate 36 is restricted in a direction
parallel with the optical axis when the engaging projec-
tion 134 is fitted in the positioning hole 36a. The zoom
code plate 36 is firmly adhered at the back surface
thereof to the bottom of the insertion groove 13e.

The brush holder 40 is made of a generally L-shaped
plate (side view) of synthetic resin, as shown in FIG. 2,
and has an abutting portion 4056 which comes into
contact with a supporting portion 15¢ of the linear
movement guide ring (mounting member) 15, and a
positioning portion 40c which is adapted to support and
position the four brushes 41 corresponding to the
contact pattern of the zoom code plate 36. The support-
ing portion 15¢ has an insertion hole 33 in which a set
screw (adjusting screw) 31 is inserted. The abutting
portion 40b has a threaded hole 40a corresponding to
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the insertion hole 33. The brushes 41 are provided on
one end thereof with elastically deformable output ter-
minals (FPC board contacting legs) 41 which come
into elastic contact with an associated terminal portion
37a of an FPC (flexible printed circuit board) 37 when
the brush holder 40 is attached to the supporting por-
tion (brush holding member) 15¢ by the set screw 31. At
the other ends of the brushes 41 are provided input
terminals (contact portions) 415 which are brought into
slide contact with the zoom code plate 36.

The supporting portion 15c¢ is also provided with a
spring insertion hole 32 (FIGS. 1 and 17) adjacent to the
screw insertion hole 33. The insertion hole 32 extends
through the supporting portion 15¢ towards the abut-
ting portion 405, similarly to the screw insertion hole
33. A spacing spring (spring means) 30 is provided in
the spring insertion hole 32 in a compressed state and
contacts at one end with the brush holder 40 and at the
other end with the light intercepting plate 26, respec-
tively, so that the brush holder 40 supported by the
supporting portion 15c¢ is biased by the spacing spring in
the direction away from the supporting portion 15c¢,

The screw insertion hole 33 is exposed through the
insertion hole 26¢ (FIGS. 1, 11 and 12) formed in the
light intercepting plate 26 to correspond to the screw
insertion hole 33 of the linear movement guide ring 15
in an assembled state. The insertion hole 26¢ and the
screw insertion hole 33 are located within the aperture
A (FIG. 12). Consequently, the insertion hole 26¢ and
the screw insertion hole 33 are exposed outside when a
back cover (not shown) is opened.

In an assembled state in which the brush holder 40 is
supported on the supporting portion 15¢, when the set
screw 31 is rotated to tighten or loosen the same, a slide
movement of the brush holder 40 takes place in accor-
dance with the angular displacement of the set screw
(adjusting screw) 31, so that a relative position of the
input terminals 415 of the brushes 41 to the zoom code
plate 36 can be adjusted. Namely, the spacing spring 30
which biases the brush holder 40 away from the sup-
porting portion 15¢ and the set screw (adjusting screw)
31 which mounts the brush holder 40 to the supporting
portion 15¢ against the spacing spring 30 constitute a
brush adjusting mechanism.

As can be understood from the above discussion,
when the adjusting screw 31 is appropriately rotated
after the back cover is opened, the relative position
between the zoom code plate 36 and the zoom brushes
41 can be easily adjusted, and accordingly, the shape
and position of the zoom code plate and the zoom
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brushes can be less precise than in the prior art. This -

results in a reduced manufacturing cost of the zoom lens
barrel in comparison with the prior art.

As can be seen in FIG. 1, the one of the three linear
movement guide surface plates 15z that is provided
with the supporting portion 15¢ is provided with a re-
ceiving groove 38 in which the brush holder 40 and the
zoom brushes 41 are accommodated. The receiving
groove 38 has a width substantially identical to the
width of the brush holder 40. The one linear movement
guide surface plate 154 is provided on the center portion
thereof with a restriction wall (restricting member) 39
extending in the lateral direction of the receiving
groove 38 to bridge the latter.

The restricting wall 39 restricts the input terminals
415 of the zoom brushes from assuming an extreme
outward position in the direction of the zoom code plate
36, i.e. restricts the outward restoring force of the input
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terminals 41b. Thus, the input terminals 415 of the zoom
brushes 41 can be stopped by a simple restraining wall
39 in the form of a cross member bridging the receiving
groove 38.

The restricting wall 39 prevents the input terminals
41b of the zoom brushes 41 from contacting the zoom
code plate with excessive pressure by restricting the
restoring force of the input terminals 415. Furthermore,
the presence of the restricting wall 39 prevents the input
terminals 415 from hitting the rear end of the front lens
barrel 13 during assembly; thus, preventing damage to
the input terminals 415.

According to the present invention, the restricting
wall 39 prevents the outward movement, due to restor-
ing force, of the free ends of the brushes as shown in

* FIG. 4, which contributes to an essentially constant

contact pressure between the brushes 41 and the code
plate 36, so that the detection signals representing the
focal length data can be correctly read.

The supporting portion 15c¢ is provided with an outer
flat surface portion 15¢ (FIGS. 2 and 5) on which the
terminal portion 37a of the FPC board 37 is placed. The
output terminals 41a of the brushes 41 elastically come
into contact with the terminal portion 37a. The terminal
portion 37a of the FPC board 37 constitutes an insertion
portion to be inserted in a space defined between the flat
surface portion 15¢ and the output terminals 41a. The
terminal portion 37¢ is provided with conductive land
portions 376 which extend in the direction of insertion
and which are electrically connected to the output ter-
minals 41a.

To mount the zoom brushes 41 to the receiving
groove 38, the output terminals 41 are placed onto the
flat surface portion 15¢, and thereafter, the brush holder
40 is fitted in the receiving groove 38, so that the por-
tions of the brushes 41 close to the input terminals 414
thereof bear against the rear surface of the restriction
wall 39. The terminal portion 37q is inserted and held
between the output terminals 41a and the flat surface
portion 15e. Thus, the zoom brushes 41 can be easily
and certainly connected to the FPC board 37 which is
connected to the drive control circuit of the camera
body.

Even after the connection is established between the
zoom brushes 41 and the FPC board 37, the output
terminals 41a of the zoom brushes 41 can slide on the
terminal portion 37a of the FPC board 37. Conse-
quently, in the present invention, it is not necessary to
provide a bent or loosened portion on the FPC board in
advance to enable the latter to be extended or con-
tracted; nor is it necessary to provide a space to absorb
the loosened portion, unlike the prior art in which the
zoom brushes are soldered to the FPC board.

The slidability of the brushes 41 relative to the FPC
board 37 will be discussed below with reference to
FIGS. 5 through 7.

In FIG. 5, the receiving groove 38 is in the form of a
long, generally U-shaped groove having an open upper

.end. The terminal portion 37a of the FPC board 37 is

held only by the flat surface portion 15¢ and the output
terminals 41a. .

As shown in FIG. 6, it is possible to provide the
receiving groove 38 with engaging recesses 38a at op-
posite sides of the bottom edge thereof to prevent more
certainly the output terminals 41a of the zoom brushes
41 from being elastically and upwardly deformed.

Alternatively, it is also possible to provide a receiving
groove 38 in the form of a dove-tail 385 as shown in
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FIG. 7 to prevent more certainly the output terminals
41a of the zoom brushes 41 from being elastically and
upwardly deformed, instead of the receiving groove 38
having the recesses 38z shown in FIG. 6.

The supporting portion 15¢ shown in FIG. §, 6 or 7 is
provided with right and left guide holes 154 in which
right and left guide projections 40d provided on the
brush holder 40 are slidably inserted. Consequently, the
input terminals 415 can slide smoothly on the zoom
code plate 36 without changing the relative position
therebetween in the direction perpendicular to the di-
rection of the slide movement. .

As can be seen in FIG. 17, the linear movement guide
ring 15 is provided with a pair of guide holes 154 on
opposite sides of the supporting portion 15¢, so that
when the guide projections 40d of the brush holder 40
are slidably inserted in the corresponding guide holes
15d, the input terminals 415 can slide smoothly relative
to the zoom code plate 36 without changing the relative
position therebetween in the direction perpendicular to
the direction of the slide movement.

For a specific focal length, the position of the zoom
code plate 36 relative to the zoom brushes 41 coming
into slide contact with the code plate should always be
the same according to design. If the relative position
between the zoom brushes 41 and the linear movement
guide ring 15 in the optical axis direction is different, for
example due to a manufacturing error, etc., the relative
position between the linear movement guide ring 15 and
the zoom code plate 36 changes, thus resulting in an
error of the angular position of the cam ring 10.

To prevent this, it is necessary to adjust and confirm
the relative position of the zoom brushes 41 and the
zoom code plate 36 in the optical axis direction in accor-
dance with an appropriate position of the front lens
barrel, for example, in the most contracted position of
the lens barrel at which the cam ring 10 is at a predeter-
mined angle position. To this end, in the present inven-
tion, provision is made for a cam ring detecting means
for detecting or confirming the position of the cam ring
10, which will be described below with reference to
FIGS. 11 and 12.

The light intercepting plates 25 and 26 are secured to
the linear movement guide ring 15 by set screws 44
(FIG. 17) which are inserted in corresponding insertion
holes 255 and 265 formed in the light intercepting plates
25 and 26, respectively, and are screwed in threaded
holes 43 of the linear movement guide ring 15. The first
light intercepting plate 25 has a view window 25e pro-
vided on the left side of the positioning recess 25a, and
the second light intercepting plate 26 has a view win-
dow 26¢ corresponding to the view window 25e of the
light intercepting plate 25.

The light intercepting plates 25 and 26 are shaped so
that they are larger than the rear surface of the linear
movement guide ring 15 and smaller than the contour of
the cam ring 10. The view windows 25e and 26e corre-
spond to the rear end surface 10e of the cam ring 10 and
are in the form of an elongated opening extending in the
circumferential direction of the rear end surface 10e.

The cam ring 10 is provided on the rear end surface
10¢ thereof with a mark 45 represented by two points
(small circles) which appear in the view windows 25¢
and 26¢ only when the cam ring 10 is positioned in a
predetermined correct angle position.

When the linear movement guide ring 15 is correctly
arranged in the camera body, the positioning recess 155
of the linear movement guide ring 15 is located at the
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upper and center portion thereof, as shown in FIGS. 11
and 12. In this state, for example upon assembling, the
brush adjusting device can be manually actuated by
rotating the set screw 31 in the screw insertion hole 33
in the clockwise or counterclockwise direction, using a
screw-driver (not shown) which is inserted through the
insertion hole 26¢ of the light intercepting plate 26.

When testing the relationship between the position of
the zoom ring 10 and the relative position of tlie zoom
brushes 41 and the zoom code plate 36, the camera body
sub-assembly is placed in a test machine with a drive
motor. The drive motor is driven in accordance with
the manual movement as described above of the zoom
brushes 41 relative to the zoom code plate 36. The
motor in turn drives the cam ring 10 through the gears
104.

Consequently, the cam ring 10 is moved in the optical
axis direction while being rotated, in accordance with
the engagement of the multiple threads 10z (104") and
124, etc., to vary the relative position of the front lens
group L1 and the rear lens group L2 to thereby carry
out the zooming. Since the mark 45 provided on the
rear end surface 10¢ of the cam ring 10 is exposed
through the view window 26e when the input terminals
415 of the zoom brushes 41 are correctly positioned
with respect to the code plate 36, the set screw 31 can
be rotated in the clockwise or counterclockwise direc-
tion using a screw-driver while view window 26e is
observed until the two points of the mark 45 appear in
the view window 26e, as shown in FIG. 12. Namely,
when the two points of the mark 45 appear in the view
window 26¢, as shown in FIG. 12, the fact that the cam
ring 10 is correctly positioned can be confirmed.

It should be appreciated that it is not always neces-
sary for the entirety of the two points of the mark 45 to
appear in the view window to confirm that the cam ring
10 is correctly positioned, as shown in FIG. 12. Namely,
when more than one-half the surface area of one of the

" two points (small circles) of the mark 45 appear in the
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view window 26¢ and the other point entirely appear in
the view window 26¢, as shown in FIGS. 13 and 14, the
cam ring 10 can be judged to be correctly positioned.

Note that the shapes of the mark 45 and the view
window 26e (25¢) are not limited to those in the illus-
trated embodiment. Namely, any confirming means for
visually confirming or detecting the position of the cam
ring 10 relative to the light intercepting plates 25 and 26
can be used.

As can be understood from the above discussion,
according to the present invention, since the communi-
cation link between the code plate and the FPC board
can be easily and certainly secured without a trouble-
some operation such as soldering, the connecting opera-
tion can be simplified and the manufacturing cost can be
reduced.

Furthermore, according to the present invention,
since the brushes are provided with elastically deform-
able legs which can be elastically brought into contact
with the FPC board and the code plate, the communica-
tion link between the code plate and the FPC board can
be easily and certainly secured without a troublesome
operation such as soldering, thus resulting in a simple
connecting operation and a reduced manufacturing
cost.

Moreover, since the elastically deformable legs of the
brushes are slidable on the FPC board, it is not neces-
sary to provide the FPC board with a bent or loosened
portion which enables the FPC board to be extended or
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contracted, unlike the prior art in which such a bent or
loosened portion is required. Consequently, a space for
accommodating the loosened portion is not necessary in
the present invention.

Furthermore, according to the present invention, the
relative position of the code plate and the brushes can
be easily adjusted by rotating the set screw (adjusting
screw) in the clockwise or counterclockwise direction.
Thanks to the adjustability of the relative position of the
code plate and the brushes, it is not necessary to manu-
facture the shapes of the code plate and the brushes
with extreme precision, or to accurately position the
code plate and the brushes. This also leads to a reduc-
tion of the manufacturing cost of the zoom lens barrel,
according to the present invention.

In addition to the foregoing, according to the present
invention, since the brushes are secured at the bases
thereof to the brush holder, and the restricting member
is provided on the stationary member of the camera
body to restrict the movement of the free ends of the
brushes toward the code plate, which contributes to an
essentially constant contact pressure, the control signals
can be correctly read.

Although the invention has been described with ref-
erence to particular means, materials and embodiments,
it is to be understood that the invention is not limited to
the particulars disclosed and extends to all equivalents
within the scope of the claims.

We claim:

1. A zoom lens barrel comprising a code plate and a
brush assembly which selectively comes into contact
with the code plate to detect focal length variance dur-
ing zooming, so that focal length data thus detected can
be transmitted to a camera body through a flexible
printed circuit (FPC) board, one of the code plate and
brush assembly being secured to a mounting member
and the other of the brush assembly or code plate being
secured to a linearly movable member, said linearly
movable member being movable with respect to said
mounting member, wherein

said brush assembly is provided with at least one

elastically deformable leg which can be connected
to the FPC board, and a connecting portion thereof
connected to the code plate;

said mounting member or linearly movable member

to which the brush assembly is secured is provided
with an FPC board inserting groove with which
the at least one elastically deformable leg of the
brush assembly can come into contact; and

said FPC board is provided with an insertion portion

which is inserted between the FPC board inserting
groove and the at least one elastically deformable
leg.

2. A zoom lens barrel according to claim 1, wherein
said insertion portion of the FPC board comprises by a
terminal portion provided on the FPC board and hav-
ing a conductive land portion extending in the direction
of insertion of the FPC board.

3. A zoom lens barrel according to claim 1, wherein
said linearly movable member is a front lens barrel
which is moved in an optical axis direction during
Zzooming.

4. A zoom lens barrel according to claim 3, wherein
said front lens barrel is provided, on an inner peripheral
surface thereof, with an insertion groove in which the
code plate can be inserted and which extends in a direc-
tion parallel with the optical axis.
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5. A zoom lens barrel according to claim 4, wherein
said code plate is provided on one end thereof with a
positioning hole, and wherein said insertion groove is
provided, on one end thereof adjacent to a photograph-
ing aperture of the front lens barrel, with an engaging
projection which can be fitted in the positioning hole.

6. A zoom lens barrel comprising a code plate and
brushes which selectively come into contact with the
code plate to detect focal length variance during zoom-
ing, so that focal length data thus detected can be trans-
mitted to a camera body through a flexible printed cir-
cuit (FPC) board, one of the code plate and brushes
being secured to a mounting member and the other of
the brushes or code plate being secured to a linearly
movable member which is linearly moved in an optical
axis direction with respect to said mounting member
during zooming, comprising:

a brush holder which holds the brushes and which is
held by one of the mounting member or the linearly
movable member;

a spring means for biasing the brush holder away
from said one of the mounting member or the lin-
early movable member; and

a set screw which mounts the brush holder to one of
the mounting member or the linearly movable
member against the spring means.

7. A zoom lens barrel according to claim 6, wherein
said mounting member is a linear movement guide ring
which guides linear movement of the front lens barrel in
the optical axis direction.

8. A zoom lens barrel according to claim 7, further
comprising a brush holder which supports the brushes,
and wherein said linear movement guide ring is pro-
vided with a supporting portion.

9. A zoom lens barrel according to claim 8, wherein
said brush holder is provided with an abutting portion
which comes into contact with the supporting portion
of the linear movement guide ring.

10. A zoom lens barrel according to claim 9, wherein
said brush holder is supported on said supporting por-
tion, and wherein said supporting portion of the linear
movement guide ring is provided with a screw insertion
hole in which the adjusting screw is inserted.

11. A zoom lens barrel according to claim 10,
wherein said abutting portion is provided with a
threaded hole corresponding to the screw insertion hole
of the supporting portion.

12. A zoom lens barrel according to claim 11,
wherein said supporting portion is provided with a
spring insertion hole located adjacent to the screw in-
sertion hole and extending through the supporting por-
tion to open into the abutting portion.

13. A zoom lens barrel according to claim 12, further
comprising a compression spring which is provided in
the spring insertion hole in a compressed state to space
the brush holder from the supporting portion.

14. A zoom lens barrel according to claim 13,
wherein rotation of the adjusting screw causes the brush
holder and the brushes held thereby to slide relative to
the code plate in accordance with the angular displace-
ment of the adjusting screw.

15. A zoom lens barrel according to claim 14, further
comprising a light intercepting plate which is provided
optically behind the linear movement guide ring and
which does not rotate relative to the linear movement
guide ring. '

16. A zoom lens barrel according to claim 15,
wherein said light intercepting plate is provided with an
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exposure opening corresponding to the screw insertion
hole of the linear movement guide ring so that the
screw insertion hole can be exposed to the outside
through the exposure opening.

17. A zoom lens barrel comprising a code plate and
brushes having elastically deformable free ends which
selectively come into contact with the code plate to
detect focal length variance during zooming, one of the
code plate and brushes being secured to a mounting
member and the other of the brushes or code plate being
secured to a linearly movable member, said linearly
movable member being movable with respect to said
mounting member, comprising:

a brush holder which supports the brushes at bases

thereof; and

a restricting member which is provided closer to one

10
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14
restoring force which tends to move the free ends
of the brushes toward the code plate.

18. A zoom lens barrel according to claim 17,
wherein said mounting member is a linear movement
guide ring extending in the optical axis direction.

19. A zoom leans barrel according to claim 18,
wherein said linear movement guide ring is provided
with a plurality of linear movement guide surfaces, at
least one of which is provided with a receiving groove
in which the brush holder and the brushes are received,
wherein said receiving groove has a width substantially
identical to the width of the brush holder.

20. A zoom lens barrel according to claim 19,
wherein said restricting member is defined by a wall

_which bridges the receiving groove substantially at the

of the mounting member or linearly movable mem-

ber than to the brush holder to thereby restrict the
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center of the associated linear movement guide surface.
*x % *x & %
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