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the lens to which the lens group is retracted (be- yond the zooming range).
This permits the overall The present invention generally relates to a
thickness of the camera to be desirably reduced to drive mechanism for a
zoom lens adapted for use   a certain degree. in a camera. A drive
mechanism of this kind is   5     According to the present invention, the
zoom described in US-A-4681 406.                      lens comprises a lens
guide ring which moves Recently developed compact cameras have
together with the cam ring along the optical axis minimized their width and
height dimensions to    direction and which is rotated relative to the cam
limits which are essentially set by the film size and  ring in
accordance/association with axial and rota- the camera aperture size. To
the contrary, reduc-  10  tional movement of the cam ring. Cam grooves are
tion of the thickness of the camera is restricted or  provided on the cam
ring for each of at least two limited by the length of the camera lens when
movable front and rear lens groups. Lens guide retracted into the body of
the camera. When re-   grooves are formed on the lens guide ring in order
tracted, the required length of the lens (hereafter  to correspond to the
cam grooves of the cam ring, also referred to as the "accommodation
length")  15  and at least one guide pin can be provided which increases as
the displacement of the groups of    extends through an associated cam
groove and an lenses in the zoom lens increases, resulting in the
associated lens guide groove. The cam grooves need to use a longer cam ring
to move the lens    and the lens guide grooves are shaped such that groups.
Thus, if required displacement of the len-  the movable lens groups can be
moved along a ses in the lens group is not equal to the desired   20
predetermined track by the movement which re- length of the cam ring, it is
possible that even  suits from the axial movement of, and relative rota-
when the lens is retracted, the cam ring will still  tion between, the cam
ring and the lens guide ring. project outwardly from the camera body,
thereby      With such an arrangement, because the cam resulting in a
relatively large thickness camera.  ring is advanced while rotating, the
angle of inclina- Thus, the problem to be solved by the present  25  tion
of the cam grooves can be decreased from invention is to provide drive
mechanism for a zoom  what they would need to be if the cam ring only lens
by which the thickness of the camera in which  rotated in a single axial
position. This contributes to the lens is positioned, when the lens is
retracted or  providing for highly precise movement of the lens
accommodated, is decreased without decreasing     groups. Specifically,
when the zoom lens barrel has the accuracy or precision of movement of the
lens.   30  a zooming section and a macro transfer section, in The
invention solves this problem by the fea-  which the lens group is moved
from one extreme tures described in the main claim. Advantageous   zooming
position to the macro-photographing further developments are specified in
the sub-    range, the lead angles, i.e., the inclination angles of claims.
the cam grooves of the zooming section and the The present inventor has
recognized that one   35  macro-transferring section, can be oriented so
that present obstacle or bar to reducing the thickness of  they are
opposite to each other with respect to a the camera is the use of a cam
ring which rotates  direction which is parallel to the optical axis. at a
fixed axial position to move the lenses in a    In accordance with the
present invention, be- lens group between a photographing position and a
cause the cam ring and the lens guide ring sup- lens accommodating (or
retracted) position within a   40  porting the lens groups move the lens
groups conventional lens barrel. Accordingly, the present  along the
optical axis direction, and because the invention provides a drive
mechanism without using  lens groups can be moved along the optical axis a
cam ring which rotates at a fixed axial position.  direction by relative
movement of the cam ring and The present invention starts from a cam ring
the lens guide ring, the accommodation length of which is rotatably
supported by a stationary barrel  45  the movable lens groups can be
further shortened, so that the cam ring will move in the optical axis
thereby resulting in a camera which is compact, direction in
accordance/association with rotation of  small and thin. Further, in
accordance with the the cam ring. The cam ring can be provided with at
present invention, a relatively large axial displace- least two cam grooves
for front and rear lens     ment of the cam ring, resulting from both
angular groups in order to determine the displacement of  so  and axial
displacement of the cam ring, can be the lens groups.
ensured. Additionally, the axial displacement of the With this arrangement
of a zoom lens barrel,   movable lens groups relative to angular displace-
because the cam ring moves along the direction of  ment of the cam ring can
be decreased by using a the optical axis during rotation of the cam ring,
lead angle of the cam groove of the macro-transfer- displacement of the
lens groups, which is deter-  55  ring section which is opposite to the
direction of mined by the profiles of the respective cam       that in the
zoom section with respect to the optical grooves, can be increased. In this
manner, it is  axis, thereby resulting in more precise movement possible to
shorten the accommodation length of   of the movable lens groups. 2    



3                 EP 0 344 806 B1                   4 Specifically, because
the cam ring and the lens  using inclined surfaces) to facilitate threading
en- guide ring, which rotates relative to the cam guide  gagement and to
avoid blocking type engagement. ring, move along the direction of the
optical axis   The present invention will be discussed in while supporting
the lens groups, so that resultant  greater detail hereinafter with
specific reference to movement of the cam ring and the lens guide ring   5
the drawings which are attached hereto, in which will effect axial movement
of the lens groups, it is  like reference numerals are used to represent
simi- possible to increase displacement of the lens     lar parts
throughout the several views, and wherein: groups along the optical axis,
in the normal photog-  Fig. 1 is a longitudinal sectional view of the
raphing (i.e., zoom) range, even while using a cam  upper half of a zoom
lens barrel capable of ring and lens guide ring with decreased or reduced
10  macro-photography, shown in a position in optical axial lengths; thus,
a camera incorporating  which the lenses are retracted or accommo- the same
will have a relatively small thickness with  dated, according to one
embodiment of the an increased photographic (focal length) range.
present invention; Further, because the cam grooves have opposed       Fig.
2 is a view which is similar to Fig. 1, with lead angles which are inclined
in opposite direc-  15    the apparatus shown at a WIDE extremity posi-
tions with respect to a direction which is parallel to  tion; the optical
axis of the zooming section and a       Fig. 3 is a view similar to Fig. 1,
with the macro-transferring section, displacement of the     apparatus
shown at a TELE extreme position; lens groups can be decreased in
comparison to the   Fig. 4 is a view similar to Fig. 1, with the angular
displacement of the cam ring, thereby re-  20  apparatus shown at a MACRO
photographing sulting in highly precise movement of the lens      position;
groups, i.e., greater angular displacement can re-  Fig. 5 is a developed
or plan view of a cam ring, sult in increased precision of resultant axial
lens  a lens guide ring, and an inner helicold ring; movement.
Fig. 6 is an explanatory or schematic view illus- A further development of
the present invention   25    trating the relationship between displacement
of enables correct autofocus detection and measure-    the cam grooves and
the lenses; ment in a microphotography mode. This is            Fig. 7 is
an explanatory view illustrating the achieved by providing a selectively
movable optical  relationship between the cam grooves and the element which
is rotatably spring biased into a     lenses in a known camera, and is
labeled as position in front of a light receiving element of an   30  prior
art; autofocus system, by using the helicoidal threads   Fig. 8 is a
perspective view of a brush provided attached to the outer periphery of a
cam ring.      on an outer helicoidal element in order to detect A further
development of the present invention   the angular position of a cam ring;
resides in a system for guiding movement of a       Fig. 9 is a plan view
of a code plate which is flexible printed circuit board. The FPC board is
35  placed into sliding contact with the brush on the bent over Itself to
form several loops, and can be  helicoid illustrated in Fig. 8; adhesively
(or otherwise, e.g., by a mechanical     Fig. 10 is a longitudinal
sectional view of a zoom member) connected to camera components at
lens barrel illustrating a mechanism for detecting spaced locations. The
FPC board is positioned to     the angular position of a cam ring, similar
to the avoid interfering with camera components and op-  40    view shown
in Fig. 1, according to a second eration.
embodiment of the present invention; A still further development of the
present in-   Fig. 10A is a longitudinal sectional view of a vention is to
guide movement of a lens guide ring.  zoom lens barrel illustrating an
alternate (third) This can be achieved, e.g., without undue mechani-
embodiment of the mechanism of Fig. 1; cal tolerances, by securing a plate
with deformable  45  Fig. 11 is a developed or plan view of the portions to
the guide ring.                         angular position detecting
mechanism illustrated Another development of the present invention     in
Fig. 10, a cam ring, a lens guide ring, and an enables easy opening and
closing of a shutter       inner helicoid ring; barrier mechanism. This is
accomplished via the     Fig. 12 is an exploded perspective view of the
relative axial displacement, e.g., of a cylindrical  50    zoom lens barrel
which is shown in Figs. 1-4, lens cover with respect to a lens guide ring,
and   and of a close distance (i.e., macro) correcting should be designed
to overcome the adverse ef-      mechanism for an object distance measuring
fects of any errors which occurred during the man-  device; ufacture and/or
assembly of camera components.      Fig. 13 is a front elevational view of
the appara- Still an additional development of the present  55    tus
illustrated in Fig. 12; invention avoids undesirable engagement between
Figs. 14A and 14B are a front elevational view of threaded rotating
components of a camera, by de-    the close distance correcting optical
element signing tolerances into threaded areas (e.g., by    shown in Fig.
12, in inoperative and in operative 3    



5                 EP 0 344 806 B1                    6 positions,
respectively;                         the lens in a retracted position, a
WIDE extremity Fig. 15 is a partially cut away or broken pro-   position, a
TELE extremity position, and a MACRO spective view of a mechanism for
housing a       photographing position, respectively. It can thus be
flexible printed circuit board connected to the  easily understood from the
drawings of Figs. 1-4 shutter unit of a zoom lens barrel, as shown in   5
(and particularly Fig. 1) that the accommodation or Figs. 1-4;
retracted length of the lens barrel in accordance Fig. 16 is a
cross-sectional view of the mecha-  with the present invention is small.
nism of Fig. 15;                                    As illustrated in Fig.
1, a stationary barrel 12 is Fig. 17 is an exploded perspective view of the
secured to a camera body 11, preferably of a lens zoom lens barrel
illustrated in Figs. 1-4, in com-   10  shutter type of zoom lens camera
The camera bination with a light barrier mechanism;         body 11
includes an outer rail 13 and an inner rail Figs. 18A and 18B are
longitudinal sectional     14, respectively, which serve as a film guide.
Inner views of a zoom lens barrel having a barrier     and outer rails 13
and 14 further define a film mechanism as shown in Fig. 17, and is shown in
holding plane. In the illustrated embodiment, front a closed position in
which the barriers are  15  and rear lens groups 15 and 16, respectively,
can closed and an open position in which the bar-    be retracted to, and
accommodated within, a posi- riers are open, respectively;
tion which is very close to the film holding plane. Figs. 19A and 19B are
front elevational views of  Additionally, annular members such as cam ring
22 the barrier mechanism illustrated in Fig. 17, cor-  are relatively
small, and, accordingly, the accom- responding to the views of Figs. 18A
and 18B,  20   modation length of the camera can be decreased.
respectively;                                       A female helicoid ring
18 having inner periph- Fig. 20 is a longitudinal sectional view of a lens
eral helicoid teeth or threads 18a is secured to, and barrel driving
mechanism as shown in Figs. 1-4;  inside of, stationary barrel 12 by set
screws 19. Fig. 21 is a developed or plan view of the lens  The female
helicoid ring 18 is screw/ threadably barrel driving mechanism shown in
Fig. 20, a   25  engaged by a male helicoid ring 20 having outer cam  ring,
a lens guide ring, and an inner       peripheral helicoid teeth or threads
20a. Cam ring helicoid;                                        22 is
secured to male helicoid ring 20 by set Fig. 22 is a perspective view of
the main portion  screws 21, as illustrated in Fig. 5. of a lens barrel
driving mechanism;                 A gear 20b is formed on the outer
periphery of Fig. 23 is an exploded perspective view of the   30   male
helicoid ring 20; the gear has threads or main elements which are
illustrated in Fig. 22;  teeth, each of which extends parallel to the
optical Fig. 24 is an enlarged perspective view of a     axis, as
illustrated in Fig. 5. Gear 20b extends at main portion of the structure of
Fig. 23;        the same angle of inclination as the lead angle of Fig. 25
is a developed or plan view of the       helicoid teeth 20a of male
helicoid ring 20, i.e., it is structure illustrated in Fig. 24;
35  parallel to the direction of each of the teeth or Fig. 26 is an
exploded perspective view of a     threads 20a, as shown in Figure 5. Cam
ring 22 is zoom lens barrel mechanism as shown in Figs.     rotated in both
forward and reverse directions by a 1-4, in combination with a flange back
adjusting  driving motor, described in detail hereinafter, mechanism;
through a pinion which meshes with gear 20b, so Fig. 27 is a front
elevational view of a part of the   40  that when the male helicoid ring 20
is rotated, cam mechanism of Fig. 26, illustrating adjustment of  ring 22
is moved in the optical axis direction in the flange back using an
adjusting tool;         accordance with the lead angle of helicoid teeth
Fig. 27A is a front elevational view of an al-   20a, all while the cam
ring is rotating. ternate embodiment of the mechanism illustrat-      Lens
guide ring 24 is fitted into the inner pe- ed in Fig. 27;
45  riphery of cam ring 22 so as to move together with Fig. 28 is a
perspective view of a camera having  cam ring 22 along the optical axis
direction, and so a flange back adjusting mechanism; and          that it
will rotate relative to cam ring 22. Lens guide Fig. 29 is a longitudinal
sectional view of a zoom  ring 24 includes a linear movement guide plate 26
lens barrel including the flange back adjusting  which is secured to the
rear end of the lens guide mechanism illustrated in Fig. 26.           so
ring 24 by set screws 25. Linear movement guide plate 26 includes at least
one outer projection A. Zoom lens barrel
which are each engaged in a respective lens guide ring guide groove 27
formed on the interior surface In the illustrated embodiment, the present
in-  of stationary barrel 12. As one example, four pro- vention is used in
a zoom lens barrel having a   55  jections and grooves are shown in Figure
16. Each macro photographic function; although many of the  guide groove 27
is provided in the form of a features can equally well be used in a camera
straight groove, which extends along (i.e., parallel without such a
function. Figs. 1, 2, 3 and 4 illustrate  to) the optical axis direction in
the embodiment 4    



7                EP 0 344 806 B1                    8 which is shown in the
figures.                    and the lens guide groove 43, and guide pin 36
An annular groove 28 is provided between the   extends through both the
rear lens group cam linear movement guide plate 26 and the rear end of
groove 42 and the lens guide groove 44. lens guide plate 24; an inner
flange 29 on the rear  The profiles of front lens group cam groove 41, end
of cam ring 22 is relatively rotatably fitted   5   lens guide groove 43,
and rear lens group cam within annular groove 28, so that lens guide ring
24  groove 42, as well as lens guide groove 44, are can move along the
optical axis direction together  determined such that movable lenses or
lens with movement of cam ring 22. Guide ring 24       groups 15 and 16 are
moved along a predeter- cannot, however, rotate, due to the presence of
mined axial track in accordance with the axial guide groove(s) 27, which
engages plate 26 to  10   movement of cam ring 22 and lens guide ring 24
prevent rotation. Cam ring 22 can, of course, rotate  effected by rotation
of the male helicoid ring 20, relative to (and about) lens guide ring 24.
and by relative rotation of cam ring 22 with respect Front and rear lens
groups 15 and 16 are      to lens guide ring 24. secured to front lens
group frame 30 and rear lens   As shown in Fig. 5, the section [err] 1 of
the front group frame 31, respectively, which are both lo-  15  lens group
cam groove 41 and the rear lens group cated inside the lens guide ring 24.
Front lens   cam groove 42 represents the normal photograph- group frame 30
is connected to helicoid ring 33,  ing range (i.e., the zooming section),
section [err] 2 which is itself secured to shutter block 32. The
represents the MACRO transferring section, which shutter block is secured
to a front lens group   is connected to the TELE extremity position of
moving frame 34, which is provided along its outer  20  zooming section
[err] 1, and section [err] 3 represents a periphery with at least three
guide pins 35. Rear  lens accommodating or retracted section connect- lens
group frame 31 is provided along its outer   ed to the WIDE extremity
position of zooming periphery with at least three guide pins 36. As
section [err] 1, respectively. MACRO transferring sec- illustrated in Figs.
1 and 3, the guide pins are  tion [err] 2 has a lead angle which is
opposite to the shown at the same axial positions, thereby making   25
angle of inclination of zooming section [err] 1, with it possible to show
only one such pin; Figures 2  respect to a direction which is parallel to
the optical and 4, however, illustrate the pins at axially spaced  axis.
Specifically, assuming that the lead angle of positions (as does, e.g.,
Fig. 17).              the zooming section [err] 1 is positive (+), then
the Shutter block 32 rotates driving pin 32a over an  lead angle of the
MACRO transferring section 1 2 angular displacement corresponding to an
object  30  will be negative (-). distance which is detected by an object
distance     The zoom lens as constructed operates as measuring device (not
illustrated) in order to rotate  detailed hereinafter. the front lens group
frame 30, which is associated   When male helicoid ring 20 is rotated in
for- with driving pin 32a, via pin 30a. In this fashion,  ward and reverse
directions, the male helicoid ring front lens group frame 30 is moved along
the   35  20 will move along the optical axis direction while optical axis
direction in accordance with movement  rotating, in accordance with the
lead angle of of the helicoid in order to effect focusing, in a well-
helicoid teeth 20a, since the female helicoid ring 18 * known fashion.
Shutter block 32 also operates shut-  which is engaged by the male helicoid
ring 20 is ter blades 32b in accordance with a signal repre-  secured to
stationary barrel 12. senting the brightness of an object which has been
40  Namely, cam ring 22, which is secured to male detected.
helicoid ring 20, is rotated together with the male A cylindrical lens
cover 38 is provided which is  helicoid ring 20 and will be moved along the
optical integral with front lens group moving frame 34, and  axis direction
in accordance with the lead angle of a decorative cylinder 39 is provided
which covers  the helicoid teeth 20a. the outer peripheries of lens guide
ring 24 and cam   45  Further, lens guide ring 24, which is mounted ring
22, which are adapted to respectively project  to cam ring 22 so that the
two rings will rotate with from the outer shell 1 la of the camera body.
respect to each other and move together along the Cam ring 22 is provided
with a front lens group  optical axis direction, is moved along the
direction cam groove 41 and a rear lens group cam groove    of the optical
axis, without rotating, in accor- 42 within which guide pins 35 and 36,
respectively,  50  dance/association with axial movement of cam ring are
fitted. Lens guide ring 24 is provided with lens  22. Relative rotation of
cam ring 22 and lens guide guide grooves 43 and 44 which, respectively,
cor-  ring 24 causes axial movement of moving lenses respond to the front
lens group cam groove 41 and  15 and 16 in accordance with the relationship
be- the rear lens group cam groove 42. As shown in   tween cam groove 41
and lens guide groove 43, as the embodiment of Figs. 1-4, lens guide
grooves  55  well as in accordance with the relationship between 43 and 44
are straight grooves which extend in the  cam groove 42 and lens guide
groove 44. Move- direction of the optical axis. Guide pin 35 extends  ment
of the two lens groups is best illustrated in through both the front lens
group cam groove 41   Figure 6. As shown, rings 22 and 24 move over 5    



9                 EP0344806B1                       10 substantially the
same distance along the optical  groove 44 can be reduced in order to
shorten the axis direction.                                   cam ring 22
and so as to increase the resulting Thus, lenses 15 and 16 can be moved
from the   accuracy of movement of moving lenses 15 and accommodation
position, as shown in Fig. 1, to the  16, as discussed hereinafter.
macro-photographing position, which is illustrated   5  The relationship
between the lead angles and in Fig. 4, as a result of the movement of cam
ring  the cam grooves 41 and 42 becomes clear when 22 and lens guide ring
24. Thus, it should be     looking at accommodation section [err] 3 of rear
lens appreciated that when in the accommodation posi-  group cam groove 42.
Section [err] 3 of groove 42, as tion, the accommodation length of the lens
is ex-  seen in Fig. 5, is oriented so that it is perpendicular tremely
small, since the cam ring 22 and lens  10  to the optical axis of cam ring
22. If cam ring 22 guide ring 24 do not protrude outwardly from the  could
only rotate, and could not also move in the outer shell 11a of the camera
body or from the    optical axis direction, as is the case with the known
cylindrical lens cover 38.                        cam ring of Figure 7,
moving lenses 15 and 16 Specifically, cam ring 22 rotates and moves
could not be retracted. However, in accordance along the optical axis
direction in accordance with  15  with the present invention, since cam
ring 22 can the lead angle of helicoid teeth 20a. Accordingly,  move along
the optical axis direction, it is possible the axial lengths of cam grooves
41 and 42 can be  to retract moving lenses 15 and 16 even when the shorter
than the largest axial displacement L1 of  groove (i.e., slot) is
perpendicular to the optical lenses 15 and 16, by an amount which corre-
axis, unlike the situation with the illustrated prior art sponds to the
axial displacement L2 of cam ring   20  structure. 22, as shown in Fig. 6.
In other words, the total    It is important to remember that the necessary
length of cam ring 22 can be shorter than the     displacement of lenses 15
and 16 from the TELE largest displacement L1 of the lenses by an
extremity position to the macro-photographing amount which corresponds to
the axial displace-   range is very small in a zoom lens barrel as used
ment L2 of cam ring 22.                      25  in accordance with the
present invention. In order On the other hand, as shown in the schematic
to decrease the displacement of lenses 15 and 16, representation of the
prior art structure of Fig. 7,  yet still achieve necessary displacement of
the known cam ring 50 does not move along the op-     lenses, excess
displacement is eliminated by the tical axis direction. Consequently, in
such a known  disclosed configuration of cam grooves 41 and 42. cam ring
50, the axial lengths of cam grooves 51   30  Specifically, the lead angles
of macro-transferring and 52 correspond to the axial displacement of the
section 2 of cam grooves 41 and 42 are negative (- moving lenses (i.e., to
the movement of cam pins  ) to provide a negative (-) lead angle. This
results 53 and 54), and, accordingly, the axial length of  in the shorter
displacement L4 of rear lens group cam ring 50 must be equal to or greater
than the  16 (i.e., of guide pin 36) with respect to the axial largest
displacement of the lenses.          35  displacement of cam ring 22 in the
macro-transfer- In the present structure, even if lens displace-  ring
section [err] 2, than occurs in the zooming sec- ment effected by cam
grooves 41 and 42 is de-     tion [err] 1. That is, the displacement of
moving creased by reducing the lead angles of cam        lenses 15 and 16
with respect to angular displace- grooves 41 and 42, axial displacement
effected by  ment of cam ring 22 can be reduced, as shown in the lead angle
of the helicoid teeth 20a will not  40  Fig. 6. With such an arrangement,
since the dis- change. Specifically, assuming that the lead angles
placement of lenses 15 and 16 relative to the of cam grooves 41 and 42 are
zero, the displace-  angular displacement of cam ring 22 is very small,
ment of lenses 15 and 16 with respect to cam ring  it is possible to
provide a sufficient angular dis- 22 will also become zero, but lenses 15
and 16 will  placement of cam ring 22 so as to result in highly be finally
moved by a displacement which cor-  45  precise movement of the lenses.
Further, since the responds to the lead angle of helicoid teeth 20a,  lead
angle of the macro-transferring section [err] 2 is insofar as cam ring 22
will axially move in accor-  minus (e.g., a negative), the total length of
cam ring dance with the lead angle of helicoid teeth 20a as  22 can be
reduced. shown in Fig. 6.                                     In the
illustrated embodiment referred to above, Thus, even if the rear lens group
cam groove  50  guide groove 27, as well as lens guide grooves 43 42 is
provided in a plane which is perpendicular to  and 44, are all straight
grooves. However, it should the optical axis, lens 16 can be retracted into
the  be appreciated that the present invention is not accommodation
position by rotating cam ring 22.   limited to the use of such straight
grooves. Specifi- This means that the lead or inclination angles of  cally,
the present invention does not exclude, pre- the rear lens group cam groove
42 and the lens  55  vent, nor eliminate the possibility of providing guide
guide groove 44 formed on cam ring 22 can be      groove 27 and lens guide
grooves 43 and 44 of significantly reduced, so that the axial lengths of
shapes which are other than straight, e.g., of an rear lens group cam
groove 42 and lens guide      angled configuration. To summarize, the
shapes of 6    



11                EP 0 344 806 B1                   12 guide groove 27, cam
grooves 41 and 42, and lens  illustrated embodiment, the light intercepting
plate guide grooves 43 and 44 are determined so that    45 is formed by a
radial extension of the linear the lens guide ring 24 will move along the
optical  movement guide plate 26, which extends in a di- axis direction,
together with the cam ring 22, in  rection away from the inner surface of
barrel 12, accordance with rotation of the cam ring, and so   5   and which
is normal to the optical axis. The inner that lenses 15 and 16 will move in
the optical axis  end of the light intercepting plate 45 is located in a
direction, along a predetermined track, in accor-  position which generally
corresponds to the cir- dance with relative rotation (and axial movement)
of  cumferential portion of lens 16, as shown in Figure cam ring 22 and
lens guide ring 24.               2. If harmful light enters the lens
barrel from the It should be noted that lens guide ring 24 could  10
circumferential portion of lens 16, through the inner be provided to rotate
if desired. This could be   wall of the lens barrel, light will be
reflected by the accomplished, e.g., by forming lens guide groove  inner
wall of the lens barrel and will reach the film 27 at a predetermined angle
of inclination with   plane through aperture 46. This will, in turn, cause
respect to the optical axis, rather than parallel  a number of undesirable
problems, e.g., a reduc- thereto, as is shown in Fig. 5. Even if ring 24 is
15  tion of image contrast or a decrease in the coloring rotatable,
however, rings 22 and 24 can still be  characteristics of color film. Such
a phenomenon rotatable with respect to each other, since they can  tends to
occur particularly when the lens is located be formed so as to rotate over
different angular  in the TELE extremity position. Namely, when in amounts
with respect to each other.              the TELE extremity position,
moving lenses 15 and At least three guide pins 35 and at least three   20
16 are fed forwardly (i.e., advanced) the farthest, guide pins 36 are
provided (in engageable associ-  and, accordingly, the internal space of
the lens ation with cam grooves 41, 42 and lens guide      barrel is
expanded. As a result, harmful light pass- grooves 43, 44) in order to
prevent rear lens group  ing the circumferential portion of lens 16 is
diffused frame 31 and front lens group moving frame 34     within the
expanded internal space of the lens from being inclined with respect to the
optical axis,  25  barrel. Consequently, harmful light is reflected in a
which might occur due to the otherwise insufficient  complicated fashion by
the inner wall of the lens length of engagement with respect to lens guide
barrel and reaches the film plane. Light intercepting ring 24. Thus, if a
sufficient engagement length can  plate 45 thus effectively intercepts
harmful light be provided, or if there is the possibility that the  which
would otherwise reach the film plane, as incline of rear lens group frame
31 and front lens  30  noted above, particularly when the lens is in the
group moving frame 34 can be eliminated by pro-   TELE extremity position.
While shown as integrally viding additional guide poles or similar
structure,  attached to plate 26, it is alternately possible to the number
of guide pins can be reduced to either  provide a light intercepting plate
45 which is sepa- one or two.                                       rate
from guide plate 26, and/or which is attached Although the male helicoid
ring 20 and the cam   35  to other camera structure. ring 22 are formed of
separate members which are interconnected by set screws 21, in the
illustrated  C. Detecting Mechanism of Focal Length Informa- embodiment,
they could alternatively be molded as  tion - First Embodiment a single
integral piece of synthetic resin or similar material.
40      A first mechanism which is provided for detect- The above
discussion was directed to the basic  ing focal length information is
adapted to detect the overall construction and operation of a zoom lens
angular position of the cam ring 22 in order to barrel in accordance with
the present invention.  detect zoom  lens focal length information. The The
following descriptions will address additional  mechanism is attached to
the periphery of one ring lens mechanisms or components and combinations
45  (or an attachment thereto) which is relatively rotat- thereof, in
accordance with other aspects of the  able with respect to a second ring,
so that relative present invention.                                rotation
can be detected. As shown in Figures 1-5, a code plate 48 is B. Light
Intercepting Mechanism                   attached to cam ring 22
indirectly, i.e., it is at- so  tached to the outer periphery of male
helicoid 20 A light intercepting plate 45 is positioned at the  which is
attached to the cam ring. Plate 48 is rear end of lens guide ring 24. This
intercepting  secured to helicoidal ring 20 by set screws 49 and plate is
adapted to intercept harmful light which  is inclined at an angle which is
identical to the would otherwise enter the lens barrel, along the  angle of
inclination (with respect to the optical inner peripheral wall of the lens
barrel, from the   55  axis) of helicoid teeth or threads 20a. Outer
circumferential portion of moving lens 16, and    helicoid 18 is provided,
along its inner periphery, which would have an adverse influence on the
with a brush securing recess 50 (see Fig. 8) which formation of an image on
the film plane. In the   corresponds to code plate 48. Recess 50 can be 7
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at the same angle as the angle   Code plate 48A is secured to the outer
periph- of inclination of each of the helicoid grooves 18a (it  ery of the
rear end of cam ring 22 by set screws is not so inclined, e.g., in the
embodiments of Figs.  49A (see Fig. 11). Brush 51A, which includes a 10,
10A, and 11). Brush 51, having a base portion  base portion 52A connected
to a brush securing 52, is secured to recess 50 so that it will always   5
member 55 positioned above the code plate 48A, come into sliding contact
with code plate 48. Brush  is in continuous sliding contact with code plate
51 is positioned so that it is substantially parallel to  48A. Brush
securing member 55 is formed by the length of code plate 48. Code plate 48
and    bending a portion of the guide plate 26, which is brush 51 together
comprise a detecting mechanism  secured to the rear end of lens guide ring
24, so for detecting the angular position of cam ring 22,  10  that the
securing member is parallel with the op- i.e., for detecting information
relating to the focal  tical axis. Code plate 48A and brush 51A together
length of the zoom lens, the accommodated posi-   comprise a detecting
mechanism for detecting the tion of the lenses, and the WIDE and TELE
extrem-  angular position of cam ring 22, i.e., for detecting ity positions
of the zoom lens. Code plate 48     zoom lens focal length information, the
accom- includes conductive lands 48a and nonconductive   15  modated
position of the lens, and the WIDE and lands 48b, as best illustrated in
Fig. 9. Brush 51  TELE extremity positions of the zoom lens. The includes
one common terminal 51a and three ter-   construction of both code plate
48A and brush 51A minals 51b, so that when terminals 51a and 51b    are
essentially the same as those of the above- come into contact with the
conductive lands 48a of  noted focal length detecting mechanism (1), as
code plate 48, a signal "0" will be output, and,  20  illustrated in Fig.
9. Base portion 52A of brush 51A when the terminals do not come into
contact with  is connected to control board 54A through a flexi- conductive
lands 48a, a signal "1" will be output.  ble printed circuit board 53A. As
can readily be The relative angular position of cam ring 22 and  understood
from the above discussion, the focal lens guide ring 24 can be detected by
a combina-  length information detecting mechanism  is thus tion of signals
"1" and "0". Base portion 52 of  25  functionally (although not physically)
positioned be- brush 51 is connected to control board 54 through  tween cam
ring 22 and lens guide ring 24. If flexible printed circuit (FPC) board 53.
desired, the mechanism could be physically posi- Code plate 48, which
comprises part of the     tioned between rings 22 and 24, if adequate
clear- angular position detecting mechanism, can be in-  ance is provided.
clined with respect to rings 20 and 22, at an angle  30  The third
embodiment of the angular position which is identical to the angle of
inclination of  detecting mechanism (i.e., focal length detector) is
helicoid teeth 20a, so that the code plate 48 will  illustrated in Figure
10A. In this Figure, the mecha- move in the same direction as the helicoid
teeth,  nism is physically positioned between relatively as noted above,
and, accordingly, so that the code  rotatable rings 22 and 24. As shown,
code plate plate 48 will not be a bar or obstacle to reduction   35  48B is
positioned on the inner peripheral surface of of the combined length of the
lenses.             cam ring 22, with conductive brush 51B (having a base
52B and suitable bristles) positioned on the D. Detecting Mechanism of
Focal Length Informa-   exterior surface of ring 24 (although the plate and
tion - Second and Third Embodiments               brush could alternatively
be oppositely disposed). 40  Thus, relative rotation of the rings, as in
the above Figs. 10 and 11 illustrate a second embodi-    embodiments,
effects continuous sliding contact of ment of a focal length information
detecting mecha-  brush 51B and plate 48B, and together define a nism; in
this embodiment, the mechanism is also   detecting mechanism for detecting
the angular po- attached to a ring which is relatively rotatable with
sition of cam ring 22. respect to a second ring. The first focal length  45
information detecting mechanism  (1) referred to  E. Operation Mechanism
for the Close Distance above is positioned between helicoidal ring 18 and
Correcting Optical Element cam ring 22, and is directly attached to the
outer periphery of ring 20. Alternatively, the second focal  As illustrated
in Figs. 12-14, the stationary bar- length information detecting mechanism
(2), as de-  50  rel 12 has, at its front end, a lens barrel support
scribed in this section, is provided between lens  plate 12a which lies in
a plane which is normal to guide ring 24 and a bent portion of plate 26,
which  the optical axis. A zoom motor 12c, having a pinion is attached to a
rear surface of cam ring 22. In this  12b at one axial end, is secured to
the upper embodiment code plate 48A is not inclined with    portion of
supporting plate 12a via a securing respect to the optical axis, but is
directly positioned   55  member which is not illustrated. Pinion 12b is
ex- on the outer periphery of cam ring 22 so that it is  posed within
stationary barrel 12, i.e., it extends concentric with ring 22 about the
optical axis.   outwardly of the barrel, via a gear window 12d formed in
barrel 12. Lens barrel support plate 12a 8    



15                EP 0 344 806 B1                   16 is provided, along
an upper portion of the plate in  tion, since the subject of the present
invention is the vicinity of gear window 12d, with a supporting  not
directly directed to the details of construction of recess 12e within which
a close distance correcting  the correcting optical element 61. optical
device 60 is also supported.                 The correcting optical element
61 includes an An object distance measuring device 70 is   5   opening 62
on the object side and an opening (not secured to stationary barrel 12.
This object dis-  illustrated) on the side of the light receiving portion
tance measuring device detects the object distance  72. The correcting
optical element 61 also includes in accordance with a photo-induced
current, which  a mask 63 which intercepts light outside of the depends
upon the object distance. The device in-  necessary light path. Opening 62,
which is offset cludes a light emitting portion 71 and a light receiv-  10
from the optical axis of light receiving portion 72, Is ing portion 72,
which is connected to the light   provided in the form of a slit. The
correcting optical emitting portion 71 by a connecting portion or
element 61 has an arm 66, which is connected to a bridge 73. The light
emitting portion 71 and light  rotatable shaft 65, which is in turn pivoted
about a receiving portion 72 (which includes, e.g., a PSD  pivot shaft 64
secured within supporting recess [i.e., position sensing device] as a light
receiving  15  12e. The correcting optical element 61 is rotatably element)
are located on opposite sides of the zoom  biased by a tensile spring 67,
so that element 61 motor 12c. Object distance measuring device 70,   will
tend to move in front of the light receiving which is known per se, detects
the object distance  portion 72. Tensile spring 67 is connected at one
based on the known triangulation measuring princi-  end to arm 66 and at an
opposed, second end, to ple.                                         20
outer helicoid 18 or to an element on the outer Light emitting portion 71
includes, e.g., a light  helicoid side. Rotatable shaft 65 is provided on
its source such as an LED, and a projecting lens, and  rear lower end
portion with an associated projection light receiving portion 72 includes,
e.g., a PSD  68, integral therewith, which includes a front end which is
spaced from the light source by a pre-   projecting into the stationary
barrel 12 through win- determined base length, and a light receiving lens,
25  dow 12f of supporting recess 12e. Associated pro- as noted above. It
should be noted that the light  jection 68 is briefly illustrated, in Figs.
1 and 2, by source, the projecting lens, and the light receiving  an
imaginary line. lens (all of which are not shown) are preferably
Projection 68 is disengagably engaged by one provided in a single unit or
assembly. Light emitted  helicoid tooth or thread 69 of inner helicoid 20
in from the light source is reflected by the object and   30  order to move
correcting optical element 61. is incident upon the PSD of the light
receiving   Helicoid tooth 69 is formed by an extension of one portion 72,
on which the incident position (i.e., the  of the helicoid teeth 20a along
gear 20b. The light point) of light on the light receiving surface  length
of helicoid tooth 69 substantially corre- depends upon the object distance.
The object dis-  sponds to the section of angular displacement of tance can
be detected by the photo-induced cur-  35  cam ring 22 in which the zoom
lens is located rent, which depends upon the light point. An opera-
between the TELE extremity and the WIDE extrem- tion signal, which is sent
in response to the de-  ity positions, so that the helicoid tooth 69 will
have tected object distance data, is supplied to shutter  a cutaway portion
69a (see Figure 14A) which is block 32 in order to effect automatic
focusing. The  not engaged by the associated projection 68 in the close
distance correcting optical device 60 is sup-  40  macro mode of the
camera. ported within supporting recess 12e of lens barrel   Specifically,
the correcting optical element 61 support plate 12a so that it will move
away from  is located in an inoperative or retracted position in and
approach the light receiving portion 72 of ob-  which the associated
projection 68 is engaged by ject distance measuring device 70. The close
dis-  the helicoid tooth 69, so that the correcting optical tance
correcting optical device 60 moves correct-  45  element 61 is retracted
from the optical axis of light ing optical element 61 (e.g., a prism) to
bring it in  receiving portion 72 in the normal photographing front of
light receiving portion 72 only in the macro-  position of the zoom lens,
i.e., between the TELE photographing mode, so that light reflected from
extremity and the WIDE extremity, as is well illus- the object is refracted
in order to change the in-  trated in Fig. 14A. On the other hand, in the
macro cident position of reflected light onto the light re-  50  position
of the zoom lens, the associated projection ceiving portion 72 in the macro
mode, thereby     68 is positioned in the cutaway portion 69a, so that
improving object distance measurement accuracy    the associated projection
68 will be disengaged in the macro mode. The correcting optical element
from helicoid tooth 69, and such that the correcting 61 is not limited to
the illustrated embodiment,  optical element 61 will be brought in front of
the which is described in detail, e.g., in Japanese Pat-  55  light
receiving portion 72 as shown in Fig. 14B. ent Application No. 62-42,198
(corresponding to      With such an arrangement for a close distance United
States Application Serial No. 159,765), filed  correcting mechanism,
movement of correcting op- in the name of the assignee of the present
inven-  tical element 61 towards the front end of the light 9    
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the object distance measuring  chanical connector. Of course, the board can
be device can be ensured by the noted configuration  connected to any
adjacent camera components, as of the helicoid tooth 69 which is provided
on cam  long as the board retains its flexibility, yet remains ring 22.
Accordingly, no special element needs to  secured to the camera; similarly,
a greater or less- be additionally provided, thereby providing a rela-   5
er number of sections can be so adhered. tively simple operating mechanism
for selectively    Flexible board 81 is deformable, in accordance
positioning the optical element 61 in front of the  with zooming operation
of the zoom lens, as de- light receiving element 72 during macro photog-
tailed hereinafter. raphy.
When the zoom lens is moved from its accom- 10  modation position, as shown
in Fig. 1, to the WIDE F. Guide Mechanism for the Flexible Printed Circuit
extremity position shown in Fig. 2, and thereafter to Board
the TELE extremity position as shown in Fig. 3, by the zooming motor, cam
ring 22 moves along the The following discussion is directed to a guide
optical axis direction while rotating, so that lens mechanism for the
flexible printed circuit board 81,  15  guide ring 24 will move, without
rotating, together which supplies an operating signal to shutter block
with cam ring 22. As a result, the space behind 32.
guide plate 26 is expanded, and the loop formed As illustrated in Fig. 3,
the flexible printed  by the bent or deformed portion 81a of board 81
circuit board 81 is connected to control circuit  becomes relatively large.
However, the extent of board 54, and is positioned or introduced within a
20  the expansion of the loop of bent portion 81 a is space defined by
stationary barrel 12 and cam ring  relatively small, since the expansion of
the loop 22 through a window formed in stationary barrel 12.  occurs while
the flexible board 81 moves in the The flexible PC board 81 is then
extended rearwar-  direction of movement of lens guide ring 24. dly within
the space located substantially along the  Further, because moving lens 15
and, accord- inner surface of stationary barrel 12, so that it is  25
ingly, shutter block unit 32, are moved forward introduced rearwardly
through the gap which exists  relative to lens guide ring 24 by the
relative rotation between projections 26a of the linear movement    of cam
ring 22 and lens guide ring 24, which guide plate 26. The flexible PC board
81 is then  occurs at the same time as axial movement of cam bent
forwardly, at a first bent portion 81a, and  ring 22, lens guide ring 24
and shutter block unit extends along the outer surface of guide plate 26
30  32, the space between the front lens group frame and along the inner
circumference thereof, in a   30 and the guide plate 26 is expanded during
such generally forward direction.                      forward movement of
the cam ring. Simultaneously, Lens guide ring 24 is provided, along its
inner  the loop diameter of flexible PC board 81 expands periphery, with a
substantially linear (flexible PC  while the third bent portion 81c moves
forwardly, board) guide groove 82 having a bottom or base  35  with the
extent of expansion being small. Accord- extending along (i.e., parallel
to) the optical axis  ingly, movement and deformation of bent portions
direction, as shown in Fig. 15. The flexible PC   81a and 81c caused by
axial movement of shutter board 81, which extends along the inner side face
unit 32 causes the flexible PC board 81 to extend of guide plate 26,
extends forwardly through guide  without having an adverse influence on the
opera- groove 82. Board 81 is bent backwardly or rearwar-  40  tion of
other components and the optical system, dly at a second bent portion 81b,
in the vicinity of  i.e., the relatively small loop expansion does not the
front end of guide groove 82 of lens guide ring  interfere with the
operation of other camera ele- 24, so that it will be superimposed onto the
remain-  ments. Since the second bent portion 81b is bon- ing portion of
flexible PC board 81. The flexible PC  ded, at its periphery, to guide
groove 82, no rela- board 81 extends beyond the rear ends of shutter  45
tive displacement of the second bent portion 81b unit 32, the lens guide
cylinder 38, and the front  with respect to the lens guide ring 24 will
occur. lens groove frame 30, and is then bent forwardly at  Even when in
the MACRO or TELE extremity a third bent portion 81c so that it will be
connected  positions, in which the loop of bent portions 81a to shutter
block 32.                              and 81c is the largest, because the
upper portions The flexible PC board 81 includes contact sec-  50  of these
bent portions are adhered to plate 26 (or, tions a1, a2, and a3. Portion a1
comes into contact  alternatively, to stationary barrel 12) and to flexible
with the rear side face of guide plate 26 and     PC board guide groove 82,
respectively, neither portion a2 comes into contact with the bottom of
inclination of the bent portions 81a and 81b with guide groove 82. Portion
a3 is located in the vi-  respect to the optical axis, nor the entrance of
bent cinity of the second bent portion 81b. Flexible  55  portions 81a and
81b into the light path, will occur, board 81 is connected along at least
the above-   thereby resulting in a lack of interference with other
mentioned portions a1, a2, and a3, to respective  camera components.
contacting members by a suitable adhesive or me- 10    
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when the zoom lens is re-     another at equiangular positions which are 90
de- turned from the TELE extremity to the WIDE ex-    grees apart from each
other. It should be noted tremity or the accommodation position, the space
that the number of guide projections 26a (and between shutter unit 32 and
guide plate 26, and the  guide grooves 27) is not limited to four, and
there- space behind guide plate 26, are both reduced.   5   fore can either
be less than or more than four. Two Simultaneously, the length of the
portions of the  (theoretically, at least one) guide projections 26a
flexible board 81 that are superimposed on each   are divided by radial
slits 26b into two halves which other increases, so that the bent portions
81a and  are adapted to be located on opposite sides of the 81c are moved
rearwardly to decrease their loop   optical axis and which together form a
pair of diameters. Specifically, the length of superimposi-  io
elastically deformable guide pieces 26c which are tion of the flexible PC
board 81 increases and the  adapted to be elastically deformed so that they
will loop diameter of the bent portions 81a and 81c    approach each other.
Guide pieces 26c absorb or decreases in accordance with rearward movement
compensate for possible positional or dimensional of shutter block unit 32.
Accordingly, there is no  deviations between guide projections 26a and
possibility that the flexible PC board will interfere  15  guide grooves
27. In other words, the use of such with other moving members, or will
enter into the  flexible split members minimizes problems which light path.
would otherwise result from an improper fit be- A flexible PC board guide
groove 82 is formed  tween grooves 27 and projections 26. Specifically, in
the lens guide ring 24 in the illustrated embodi-  guide projections 26a
are fitted into associated ment, as noted above; if, however, there is a
suffi-  20  guide grooves 27 such that, when fitted, guide cient gap
between the lens guide ring 24 and the  pieces 26c are slightly elastically
deformed so as cylindrical lens cover 38 through which the flexible  to
approach each other and reduce the width of PC board 81 can pass, guide
groove 82 could be   radial slits 26b. These radial slits are connected to
eliminated if desired.                            circumferential slits 26e
which are formed in plate 25  portion 26d of guide plate 26A, as seen in
Figure G. Mechanism  for Guiding Movement of Lens        16.
Circumferential slits 26e are located about the Guide Ring 24
same (imaginary) circle, and contribute to relatively easy elastic
deformation of the elastically defor- Guide plate 26 is secured to the rear
end of   mable guide pieces 26c. lens ring 24 by set screws 25, as
mentioned above.  so  As should be understood from the above, be- Guide
plate 26 includes guide projections 26a, as  cause guide projections 26a of
guide plate 26A, shown in Figure 17, which are fitted within guide  which
are fitted into corresponding guide grooves grooves 27 formed on the inner
surface of station-  27 of stationary barrel 12, are elastically defor- ary
barrel 12, in order to restrict the direction of  mable along the
width-wise direction of guide movement of lens guide ring 24. Accordingly,
it is  35  grooves 27, any possible positional deviation which necessary to
make the positions and dimensions of  may occur between guide projections
26a and the guide projections 26a and guide grooves 27    guide grooves 27
can be effectively compensated exactly identical to each other in order to
precisely  for, i.e., absorbed. Further, the use of such flexible restrict
the direction of movement of the lens guide  guide pieces 26c makes it
easier to insert guide ring 24. This, however, is practically difficult to
40  projections 26a into associated guide grooves 27. achieve. The
solution, as illustrated in Fig. 16, e.g., is to utilize guide projections
26 which are elas-  H. Barrier Opening and Closing Mechanism tically
deformable. In this way, possible deviations in the shape and positions of
the guide grooves 27   Figs. 17-19 illustrate a barrier mechanism and guide
projections 26a can be absorbed, or  45  which can be advantageously
incorporated into the compensated for, by elastic deformation of guide
zoom lens barrel referred to above, e.g. projections 26a.
The barrier mechanism is notable in that its Guide plate 26A, as shown in
Fig. 16, com-     barriers are closed and opened by relative axial prises a
substantially circular disk-shaped plate and  displacement of a cylindrical
lens cover, including has an outer periphery with a plurality of the linear
50  the barriers, and the lens guide ring 24. movement guide projections
26a extending out-        A pair of lens barriers 140 are provided on the
wardly from the periphery of the plate. These pro-  front end of
cylindrical lens cover 38. Lens barriers jections are fitted into
corresponding straight guide  140 are opened and closed in the lens accom-
grooves 27 formed on the inner surface of station-  modation section 1 3 in
such a way that they will ary barrel 12. The guide grooves 27 for the lens
55  be closed in the accommodation position of the guide ring extend along
(i.e., are parallel to) the  lens and such that they will be maintained in
an optical axis direction. In the illustrated embodiment,  open position
whenever the lens is located be- four guide projections 26a are spaced from
one    tween the accommodation position and the macro 11    
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two barriers 140 are shown, one   In a barrier mechanism constructed as
detailed (or more than two) could also be used.            above, pin 146
rides on an inclined portion (i.e., a Barriers 140 are pivoted to a surface
of a     barrier opening and closing drive portion) 24d of flange portion
38a provided on the inner periphery  the barrier opening and closing cam
groove 24c, of the front end of lens cover barrel 38, via respec-   5
when the zoom lens is positioned in the accom- tive pivot pins 141.
Barriers 140, which are sym-  modation position illustrated in Fig. 18A. In
this metrically opposed to each other, have barrier plate  fashion, driving
ring 145 is rotated against the force portions 140a which can be moved into
the light   of opening spring 147 so as to close barriers 140. path, and
driving arm portions 140b which extend  Consequently, intermediate ring 143
rotates in the in opposite directions from barrier plate portions  10
closing direction, together with driving ring 145, so 140a, with respect to
pins 141. Driving arm portions  as to rotate barriers 140 so that barrier
plate por- 140b are provided at their ends with pins 142     tions 140a
will close the light path (see Figs. 18A which extend rearwardly, along the
optical axis   and 19A). direction, through the inner space, i.e., opening,
in  When motor 270 rotates, cam ring 22 also flange portion 38a.
15  rotates and moves along the optical axis direction, A circular
disk-like intermediate ring 143 and a  as noted above, so that the front
lens group mov- circular disk-like driving ring 145 for operating bar-  ing
frame 34 will move forward (with lens cover 38) riers 140 are rotatably
mounted on the back of    relative to lens guide ring 24. Since lens cover
38, flange portion 38a. Intermediate ring 143 is pro-  the driven or
intermediate ring 143, and driving ring vided along its inner periphery
with grooves or  20  145 move forward together with front lens group
notches 143a, within which pins 142 are engaged;  moving frame 34, pin 146
will move towards the and, along its outer periphery, with a projection
portion of the barrier opening and closing cam 143b and intermediate
engaging piece 143c, both   groove 24c that extends, parallel to the
optical axis, of which extend rearwardly along the optical axis  from the
inclined portion 24d of the groove 24c. As direction. A closing spring 144,
which continuously  25  a result, driving ring 145 is rotated in the
barrier biases lens barriers 140 to close the barriers, is  opening
direction under the rotational biasing force provided between projection
143b and pin 145c,    of opening spring 147 so as to rotate the intermedi-
which itself is provided on driving ring 145.     ate ring 143 in the same
direction, thereby rotating Driving ring 145 has an outer periphery with a
barriers 140 so as to open them (see Figs. 18B driving arm 145a attached
thereto which extends  30  and 19B). Thereafter, even if cam ring 22 is
rotated rearwardly along the optical axis direction. Driving  from the
zooming range into the macro position, arm 145a extends through the gap
which exists     pin 146 will come into slidable contact with the between
cam ring 22 and lens guide ring 24, and   portion of the barrier opening
and closing cam includes a pin 146 provided on the front end of   groove
24c that extends parallel to the optical axis driving arm  145a. Pin 146 is
fitted into barrier  35  and will thus maintain its rotational or angular
posi- opening and closing cam groove 24c which is      tion; accordingly,
barriers 140 will thus be main- formed in lens guide ring 24. Recess 145b
is      tained in their open position. formed on the outer periphery of
driving ring 145    In the embodiment which is illustrated, inter- so that
the intermediate engaging piece 143c of   mediate ring 143 is positioned
between barriers intermediate ring 143 will be fitted into recess  40  140
and driving ring 145, and closing spring 144 is 145b.
positioned between intermediate ring 143 and driv- Driving ring 145 is
continuously biased by an  ing ring 145 to bias the driven intermediate
ring opening spring 147 which is provided between      143 towards the
barrier closing direction with re- driving arm 145a and cylindrical lens
cover 38 in  spect to the driving ring, so that some play (i.e., order to
open barriers 140. As a result, pin 146 of  45  space) will be provided
between the intermediate driving ring 145 is brought into abutment with
bar-  engaging piece 143c, which functionally connects rier opening and
closing cam groove 24c by the   intermediate ring 143 and driving ring 145,
and rotational spring force of opening spring 147. Inter-  recess 145b.
mediate engaging piece 143c of intermediate ring     Thus, when driving
ring 145 is rotated in the 143 is brought into contact with the inner wall
of  50  closing direction, intermediate ring 143 is rotated in recess 145b
of driving ring 145 under the rotational  the same direction, maintaining
abutment of the biasing force of closing spring 144; in this fashion,
intermediate engaging piece 143c with one of the intermediate ring 143
rotates together with driving  inner walls of recess 145b, all under the
biasing ring 145.                                         spring force of
closing spring 144. In this fashion, A barrier cover 148, which covers lens
barriers  55  barriers 140 can be rotated into the closed position. 140 and
which includes a photographing opening    When opposed edges of the barrier
plate portions 148a, is attached to the front end of lens cover  140a of
barriers 140 come into contact with each barrel 38.
other to stop rotation of barriers 140, intermediate 12    
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rotating.                      255 are constant, even when ring 20 is
rotated. However, driving ring 145 continues rotating   Accordingly, when
pinion 255 rotates, gear 20b (i.e. further in the closing direction, thus
tensing open-  male helicoid ring 20) will rotate and move along ing spring
144, since the aforementioned play does  the optical axis direction in
accordance with the exist between recess 145b and intermediate en-   5
lead angle of male helicoid teeth 20a. Specifically, gaging piece 143c (due
to their relative sizes). The  male helicoid ring 20 is not only rotated in
forward further or excess rotation of driving ring 145, as  and reverse
directions by pinion 255, which en- referred to above, absorbs (i.e.,
compensates for)  gages gear 20b, and motor 254 which drives the possible
dimensional or tolerance type errors which  pinion and gear, but is also
moved in the optical arise during manufacturing and assembly of com-   10
axis direction during rotation thereof in accordance ponents, in order to
completely close barriers 140.  with the lead angle of male helicoid teeth
20a. It should be appreciated that, as an alternative  Thus, cam ring 22 is
also moved along the optical structure, it will be possible to provide
spring mem-  axis direction while rotating together with the male bers
which bias the respective barriers 140 to open  helicoid ring 20. It should
be noted that because the barriers in order to provide play between the
15  gear 20b is formed along the male helicoid teeth pin and the recess
which functionally connect bar-  20a, gear 20b is always moved so that it
will riers 140 and driving ring 145, instead of using  engaged by pinion
255 in accordance with move- intermediate ring 143.
ment of cam ring 22. As should be noted from the above discussion, I.
Driving Mechanism for Cam Ring 22         20  because gear 20b is spirally
formed along male helicoid teeth 20a, it is not necessary that pinion Male
helicoid ring 20 is provided with an outer  255 have teeth which are long
enough to cover periphery having a gear 20b with teeth which ex-  axial
displacement of cam ring 22. As a result, tend in a direction which is
parallel to the optical  there is no need to provide a large space for
axis, as illustrated in Figs. 21 and 23. The teeth of  25  accommodating
the pinion. Further, because it is gear 20b are formed by grooves defined
between    necessary to provide the band-like gear 20b only adjacent male
helicoid teeth or threads 20a, which  with a width which can be engaged by
pinion 255, are spaced at a predetermined distance from each  gear 20b can
be formed so that it will be partially other, as shown in the illustrated
embodiment, and  superimposed on male helicoid teeth 20a. This are thus
positioned along the threads.       30  makes it possible to provide a code
plate, for Gear 20b preferably extends over a greater     detecting focal
length, on a portion of cam ring 22 distance, as viewed in the direction of
the optical  that is not covered by gear 20b. axis, than do any of male
helicoid teeth or threads  In the illustrated embodiment, when motor 254
20a. At least one of threads 20a, however, can be  is driven, male helicoid
ring 20 and cam ring 22 made longer than others (see, e.g., thread 69 of
35  are not only rotated through pinion 255 and gear Fig. 12), is located
adjacent to gear 20b, and is  20b, but are also moved along the optical
axis used to selectively position optical element 61.  direction in
accordance with the lead male helicoid This thread has been previously
discussed.        teeth 20a. Accordingly, the tooth surfaces of pinion
Motor 254 drives pinion or driving gear 255,   255 and gear 20b also come
into sliding contact which meshes with gear 20b. Motor 254 is attached   40
with each other along the optical axis direction. In to a securing plate
256, which is provided with a  order to ensure smooth contact and
separation of reduction gear train 257 which transmits rotational  the gear
and pinion tooth surfaces, front and rear force of the output shaft of
motor 254 to pinion  end edges of pinion 255 can be formed as round- 255.
Securing plate 256 is secured to stationary  ed, as illustrated in Fig. 20.
barrel 12. Barrel 12 and female helicoid ring 18  45  Although the tooth
traces of gear 20b and have respective cutaway portions 258 and 259 for
pinion 255 extend along the optical axis direction in receivably engaging
pinion 255 and gear 20b, so  the illustrated embodiment, it is also
(alternatively) that the gear 20b can be engaged by pinion 255    possible
to provide gear 20b and pinion 255 which through the cutaway portions.
have tooth traces which extend in other directions, Since gear 20b is
formed among male helicoid  50  e.g., in a direction which is perpendicular
to the teeth 20a, as noted above, even if the male       lead angle of male
helicoid tooth 20a. helicoid ring 20 moves in the optical axis direction
while ring 20 is rotated, in accordance with the lead  J. Helicoid Engaging
Mechanism angle of male helicoid teeth 20a, gear 20b will move along the
same angled direction as the adja-  55  Female helicoid ring 18 has a
partially cutaway cent teeth, so that engagement of gear 20b with   portion
90 in which a drive mechanism for rotating pinion 255 can be continuously
maintained. In other  cam ring 22 is arranged within the zoom lens words,
the relative positions of gear 20b and pinion  barrel, as discussed above.
Thus, when the end 13    
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helicoid ring 20 enters the cutaway  teeth 20a of the male helicoid ring 20
will be portion 90 during rotation of cam ring 22, part of
directed/conducted into the helicoid grooves 18b the male helicoid ring 20
will become disengaged  through inclined surfaces 91a. Accordingly, the
from one end face 90a of the cutaway portion 90.  male helicoid ring 20
will mesh with the female Since there is a clearance "c" (which is shown in
5   helicoid ring 18 in a normal fashion in order to an exaggerated fashion
in Fig. 25) which exists   smoothly move the cam ring 22 along the optical
between the female helicoid ring 18 and male      axis direction. As a
result, there will be no failure of helicoid ring 20 (both of which are
comprised, e.g.,  engagement due to the existence of the cut-away of
resinous material), there is a possibility that male  portion 90. helicoid
20b will interfere with the end face 18a of  10 female helicoid 18, which
is positioned into the  K. Flange Back Adjusting Mechanism cutaway portion
90 whenever cam ring 22 is re- versed, so as to engage the two helicoids.
In the    Flange back adjustment is effected by moving worst case
situation, rotation of the helicoids may  all of the lens groups so as to
form a focused be stopped by the engagement/interference re-  is  image on
a film plane. Flange back adjustment is ferred to above.
effected after zooming adjustment is completed One solution to this
problem, which forms part  (with no movement of focus being effected during
of the present invention, is illustrated in Figs. 23-  zooming). In a
conventional camera, flange back 25, in which the improvement is directed
to the   adjustment has been effected, e.g., by inserting a shape of the
helicoid tooth surfaces.        20  washer having an appropriate thickness
between a End faces 91 of cutaway portion, 90 have in-   member which
supports the cam  ring and the clined surfaces 91a, which serve to define
helicoid  camera body. The present invention is designed to groove 18b
between adjacent helicoid teeth 18a.   provide an easier flange back
adjustment, as is The groove has a width which gradually increases
illustrated in Figs. 26-29. in a direction towards the cutaway portion or
notch   25  In the illustrated embodiments, female helicoid 90. Inclined
surfaces 91a prevent possible collision  ring 18A is rotatably adjustably
supported by sta- of the end faces of the helicoids which might    tionary
barrel 12, so that rotation of the female otherwise occur due to the
presence of the clear-  helicoid ring 18A can change the relative angular
ance "c" which is provided between female         position of the male
helicoid ring 20 (and, accord- helicoid ring 18 and male helicoid ring 20
when-  30  ingly, the cam ring 22), the rotation of which is ever the end
face of the male ring 20, which is   restricted, and the female helicoid
ring 18A, in disengaged from  female helicoid ring 18 and      order to
move both lens group so as to effect cutaway portion 90, comes into
engagement with    flange back adjustment. female helicoid ring 18, such
that the end face of   Stationary barrel 12 has, at its front end, a
helicoid teeth 20a of male helicoid ring 20 can be   35  stationary flange
12a which lies in a plane per- brought into engagement with helicoid groove
18b  pendicular to the optical axis. Female helicoid ring of the female
helicoid ring 18. The end faces of  18A is provided along its outer
periphery with a helicoid teeth 18a have inclined surfaces 91b which
peripheral flange 18d which lies in a plane which is are similar to the
inclined surfaces 91a, and are  normal to the optical axis and which comes
into provided to prevent the above-noted possible colli-  40  contact with
flange 12a of stationary barrel 12 in sions between the radial end faces of
the female  order to restrict the axial position of female helicoid
helicoid ring 18 and male helicoid ring 20. Inclined  ring 18A and to
prevent the ring from becoming surfaces 91b can be formed by gradually
decreas-  inclined with respect to the optical axis. A male ing the height
of helicoid teeth 20 towards cutaway  helicoid ring 20 rotatably engages
the inner portion 90. It is also possible to provide similar  45
helicoidal threads or teeth 18a of ring 18A, as in inclined surfaces 20c on
the end faces of male   the above-noted and described embodiments. helicoid
ring 20. As a result of tapered surfaces    Female helicoid ring 18A is
immovably held by 91a and 91b, the grooves 186 widen, and threads   a
C-shaped leaf spring 318 which is secured to 18a narrow and shorten, in a
direction towards the  stationary flange 12a by screens 317, in order to
recess or notch 90.                          50  prevent it from moving in
the optical axis direction. With this arrangement, once the cam ring 22
Leaf spring 318 has a plurality of elastically defor- comes to a specific
rotational position in which the  mable tongues 318a which are elastically
brought male helicoid ring 20 is disengaged from female  into contact with
flange 18d. As a result, due to the helicoid ring 18 and cutaway portion
90, when the  friction which exists between flange 18d, flange 12a rotation
of cam ring 22 has been reversed, the end  55  and leaf spring 318,
rotation of female helicoid 18A face of the male helicoid ring 20 will face
the end  is restricted. However, the female helicoid ring 18A face 91 of
the female ring 18 through the cutaway  can be rotated against the
frictional force when an portion 90. At this time, the end faces of
helicoid  external force which overcomes the friction is ap- 14    
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and L2 move together along the optical axis direc- Flange 18d includes a
partial sector gear 18e  tion without changing the distance between them in
which is provided on the outer periphery of the    order to adjust the
focal point, i.e., the flange back. flange.
After flange back adjustment is completed, lock Stationary flange 12a
includes a shaft bearing   5   screw 319 is again fastened so as to lock
female hole 12g in which shaft 352 of a flange back       helicoid ring
18A. Thereafter, the flange back ad- adjusting jig (i.e. tool) 350 is
inserted, in the vicinity  justing tool 350 is removed and insertion hole
41 la of sector gear 18e. Flange back adjusting tool 350  is covered by cap
415. has a pinion (i.e., an adjusting gear) 351 which is    As can be
easily understood from the above, adapted to be engaged by sector gear 18e.
Lock  10  flange back adjustment can be easily effected even screw 319 is
provided on stationary flange 12a in  after the camera is assembled. the
area of shaft bearing hole 12g. Lock screw 319     Although the flange back
adjusting tool 350 has includes a head surface 319a which is adapted to   a
pinion gear 351 as in the embodiment which is be brought into contact with
flange 18d at the     illustrated and referred to above, it is possible (as
underside or surface of head 319a. In this fashion,  15  shown in Fig. 27A)
to provide a gear 351A (instead whenever lock screw 319 is fastened, flange
18d    of tool pinion 351) which can be engaged by sector can be firmly
held between and by head 319a of     gear 18e, on stationary flange 12a
instead of on the lock screw 319, and stationary flange 12a, in order  tool
350. Gear 351A can be, e.g., frictionally fit on a to prevent rotation of
the female helicoid ring 18a.  shaft which is attached to the flange 12a.
By pro- Further, when lock screw 319 is loosened, head   20  viding a
secure frictional fit, such that the gear 319a will become separated from
flange 18d to      351A can only be rotated upon the application of a
permit the female helicoid ring 18a to rotate.     suitable force by a
screwdriver, e.g., it should be Decorative plate 411 of camera body 410 has
noted that lock screw 319 can be eliminated. In an insertion hole 411a into
which the flange back  such a case, the gear which is provided on station-
adjusting tool 350 can be inserted so that it will be   25  ary flange 12a
would have, e.g., a cross-shaped positioned oppositely with respect to
shaft bearing  groove or a (+) into which a screwdriver can be hole 12g of
stationary flange 12a. Insertion hole  fitted. The screwdriver would then
be used in lieu 411a is covered by a removable cap 415, as shown  of the
tool described above, e.g., and would be in Figs. 28 and 29.
used to rotate gear 351A, and, therefore, sector The other construction of
the embodiment illus-  30 gear 18e. This alternative construction
essentially trated in Figs. 26-29 is essentially the same as that
corresponds to an arrangement in which pinion 351 disclosed above with
respect to the zoom  lens     is rotatably supported within shaft bearing
hole 12g barrel, i.e., wherein female helicoid ring 18A is  of stationary
flange 12a, and in which the shaft connected to male helicoid ring (the
inner ring) 20  portion of pinion 351 would have an insertion hole to which
cam ring 22 is secured.              35  for receiving the flange back
adjusting tool as After flange back adjustment by the flange      shown in
Fig. 27. back adjusting mechanism noted above, cam ring         Section
gear 18e and shaft bearing hole 12g 22 is rotated into a photographing
position in which  can be located at optional positions, e.g., on the a
picture can be taken, such as the WIDE extremity  left side portion or the
lower side portion of camera position, so that the lock screw 319 can be
loos-  40  body 410. ened after cap 415 is removed. Thereafter, the
Although the present invention has been spe- flange back adjusting tool is
inserted into the inser-  cifically described with respect to specific
embodi- tion hole 411a of decorative plate 411 in order to  ments thereof,
the embodiments are to be consid- engage gear or pinion 351 of shaft 352 of
tool 350  ered illustrative only and not restrictive, and various with
sector gear 18e, as shown in Fig. 27. There-  45   modifications and
changes may be made without after, flange back adjusting tool 350 is
rotated so  departing from the scope of the claims appended that the actual
focal point will approach the theo-  hereto. retical focal point on the
film plane, while viewing the actual focal point at the WIDE extremity. As
a  Claims result, since the male helicoid ring 20 is restricted   50 or
prevented from rotating by the pinion which is  1. A drive mechanism for a
zoom lens adapted to engaged by gear 20b and the motor, only the
be attached to a camera having an optical axis, female helicoid ring 18A
will rotate, with the result  the drive mechanism comprising: a stationary
that relative rotation of the female helicoid ring 18A  barrel (12), a
rotatable cam ring (22) supported with respect to the male helicoid ring 20
will cause  55  by said stationary barrel (12) and including the male
helicoid ring 20 to move in the optical       camming means (41, 42) which
are adapted to axis direction, in accordance with the lead angle of
receive at least one movable lens group (15, the helicoid teeth 20a. Thus,
both lens groups L1      16) and to determine the axial positions of said
15    
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and L2 move together along the optical axis direc- Flange 18d includes a
partial sector gear 18e  tion without changing the distance between them in
which is provided on the outer periphery of the    order to adjust the
focal point, i.e., the flange back. flange.
After flange back adjustment is completed, lock Stationary flange 12a
includes a shaft bearing   5   screw 319 is again fastened so as to lock
female hole 12g in which shaft 352 of a flange back       helicoid ring
18A. Thereafter, the flange back ad- adjusting jig (i.e. tool) 350 is
inserted, in the vicinity  justing tool 350 is removed and insertion hole
41 la of sector gear 18e. Flange back adjusting tool 350  is covered by cap
415. has a pinion (i.e., an adjusting gear) 351 which is   As can be easily
understood from the above, adapted to be engaged by sector gear 18e. Lock
10  flange back adjustment can be easily effected even screw 319 is
provided on stationary flange 12a in  after the camera is assembled. the
area of shaft bearing hole 12g. Lock screw 319    Although the flange back
adjusting tool 350 has includes a head surface 319a which is adapted to   a
pinion gear 351 as in the embodiment which is be brought into contact with
flange 18d at the    illustrated and referred to above, it is possible (as
underside or surface of head 319a. In this fashion,  15  shown in Fig. 27A)
to provide a gear 351A (instead whenever lock screw 319 is fastened, flange
18d    of tool pinion 351) which can be engaged by sector can be firmly
held between and by head 319a of     gear 18e, on stationary flange 12a
instead of on the lock screw 319, and stationary flange 12a, in order  tool
350. Gear 351 A can be, e.g., frictionally fit on a to prevent rotation of
the female helicoid ring 18a.  shaft which is attached to the flange 12a.
By pro- Further, when lock screw 319 is loosened, head   20  viding a
secure frictional fit, such that the gear 319a will become separated from
flange 18d to      351A can only be rotated upon the application of a
permit the female helicoid ring 18a to rotate.     suitable force by a
screwdriver, e.g., it should be Decorative plate 411 of camera body 410 has
noted that lock screw 319 can be eliminated. In an insertion hole 411a into
which the flange back  such a case, the gear which is provided on station-
adjusting tool 350 can be inserted so that it will be   25  ary flange 12a
would have, e.g., a cross-shaped positioned oppositely with respect to
shaft bearing  groove or a (+) into which a screwdriver can be hole 12g of
stationary flange 12a. Insertion hole  fitted. The screwdriver would then
be used in lieu 411 a is covered by a removable cap 415, as shown  of the
tool described above, e.g., and would be in Figs. 28 and 29.
used to rotate gear 351A, and, therefore, sector The other construction of
the embodiment illus-  30  gear 18e. This alternative construction
essentially trated in Figs. 26-29 is essentially the same as that
corresponds to an arrangement in which pinion 351 disclosed above with
respect to the zoom lens     is rotatably supported within shaft bearing
hole 12g barrel, i.e., wherein female helicoid ring 18A is  of stationary
flange 12a, and in which the shaft connected to male helicoid ring (the
inner ring) 20  portion of pinion 351 would have an insertion hole to which
cam ring 22 is secured.              35  for receiving the flange back
adjusting tool as After flange back adjustment by the flange     shown in
Fig. 27. back adjusting mechanism noted above, cam ring        Section gear
18e and shaft bearing hole 12g 22 is rotated into a photographing position
in which  can be located at optional positions, e.g., on the a picture can
be taken, such as the WIDE extremity  left side portion or the lower side
portion of camera position, so that the lock screw 319 can be loos-  40
body 410. ened after cap 415 is removed. Thereafter, the        Although
the present invention has been spe- flange back adjusting tool is inserted
into the inser-  cifically described with respect to specific embodi- tion
hole 411 a of decorative plate 411 in order to  ments thereof, the
embodiments are to be consid- engage gear or pinion 351 of shaft 352 of
tool 350  ered illustrative only and not restrictive, and various with
sector gear 18e, as shown in Fig. 27. There-  45  modifications and changes
may be made without after, flange back adjusting tool 350 Is rotated so
departing from the scope of the claims appended that the actual focal point
will approach the theo-  hereto. retical focal point on the film plane,
while viewing the actual focal point at the WIDE extremity. As a  Claims
result, since the male helicoid ring 20 is restricted   50 or prevented
from rotating by the pinion which is  1. A drive mechanism for a zoom lens
adapted to engaged by gear 20b and the motor, only the            be
attached to a camera having an optical axis, female helicoid ring 18A will
rotate, with the result  the drive mechanism comprising: a stationary that
relative rotation of the female helicoid ring 18A  barrel (12), a rotatable
cam ring (22) supported with respect to the male helicoid ring 20 will
cause   55  by said stationary barrel (12) and including the male helicoid
ring 20 to move in the optical       camming means (41, 42) which are
adapted to axis direction, in accordance with the lead angle of   receive
at least one movable lens group (15, the helicoid teeth 20a. Thus, both
lens groups L1      16) and to determine the axial positions of said 15    
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(15, 16), wherein said cam      lens group (15,16) parallel to said optical
axis, ring (22) is movable parallel to said optical axis  a control circuit
(54) comprising means for in association with its rotation, and a non
rotat-  driving and controlling said shutter block (32), able lens guide
ring (24) which has at least       said flexible printed circuit board (81)
compris- one lens guide groove (43, 44), characterized    5  ing means for
electrically connecting said shut- in that said non rotatable lens guide
ring (24) is  ter block (32) and said control circuit (54), said adapted to
be moved together with said cam         flexible printed circuit board (81)
having at ring (22) by the same distance, parallel to said   least one
portion extending rearwardly, within optical axis, the camming means (41,
42) and       said barrel (12), from said control circuit (54) to the at
least one lens guide groove (43, 44)  10    a rear end of said lens guide
ring (24), said being shaped such that said at least one lens      circuit
board (81) having a second portion ex- group (15, 16) can be moved along a
predeter-      tending forwardly along an inner surface of mined track by
the movement resulting from         said lens guide ring (24), said second
portion axial movement of and relative rotation be-        being connected
to said at least one portion, tween the cam ring (22) and the lens guide
is    wherein a third portion of said flexible printed ring (24).
circuit board (81) extends rearwardly from said second portion to
superimpose said second 2. The drive mechanism of claim 1, characterized
and third circuit board portions, and a fourth by
portion of said flexible printed board (81) ex- at least two cam grooves
(41,42) adapted   20  tends forwardly to connect said circuit board to
receive movable front and rear lens groups      (81) to said shutter block
(32), wherein said (15,16),at least one of said cam  grooves          third
and fourth flexible printed circuit board (41,42) being located on said cam
ring (22);       portions are connected to each other. and at least one
guide pin (35,36) for each lens   25  5. The drive mechanism of anyone of
the fore- group (15,16) which is adapted to extend           going claims,
characterized by through one cam groove (41) and an asso-               a
cylindrical lens cover (38) which is ciated lens guide groove (43), wherein
said        adapted to move, in association with said lens cam  grooves
(41,42) and said lens guide           groups (15,16), along said optical
axis direc- grooves (43,44) comprise means for guiding   30    tion;
movement of said movable lens groups (15,16)           barriers (140) in
said lens cover (38) which along a predetermined path in association with
are adapted to open and close a photographic axial movement and relative
rotation of said       opening located forwardly of said movable lens cam
ring (22) and said lens guide ring (24).       groups (15,16); and 35
a barrier opening and closing mechanism 3.  The drive mechanism of claim 1
or 2, char-          positioned in said lens cover (38) and compris-
acterized by said cam ring (22) moving said        ing means (143,145) for
opening and closing zoom lens between a normal photographing           said
barriers (140) in association with relative range and a macro-photographing
range and          movement of said lens guide ring (24) and said being
connected to said stationary barrel (12)  40  lens cover (38). via a
helicoid (20) positioned on said cam ring (22), an optical element (61) for
close distance  6.  The drive mechanism of anyone of claims 1 to correction
being associated with said cam ring     5, characterized by said stationary
barrel (12) helicoid (20) such that said mechanism com-       having an
inner surface with a plurality of prises means for moving said close
distance   45   guide grooves (27) for receiving said lens correcting
optical element (61) away from the      guide ring (24), said lens guide
ring (24) in- optical axis of a light receiver (72) when said    cluding a
guide plate (26) attached to said lens zoom lens is located in said normal
photog-        guide ring (24) having guide projections which raphing
range, and for bringing said close dis-    are adapted to be fitted into
said guide tance correcting optical element (61) into the   50  grooves
(27), wherein at least one of said optical axis of said light receiver (72)
when      guide projections is elastically deformable in said zoom lens is
located in a macro photo-        the direction of the width of said barrel
guide graphic range.                                     grooves (27). 4. A
drive mechanism according to claim 1, 2 or  55  7. The drive mechanism of
anyone of claims 1 to 3, characterized by a flexible printed circuit     6,
characterized by board (81) a shutter block (32) adapted to            said
stationary barrel (12) including a fe- move together with said at least one
movable       male helicoid (18);    31                EP 0 344 806 B1
32 said cam ring (22) having a male helicoid  13 The drive mechanism of
anyone of claims 4 to 



(20) which is adapted to be engaged by said       12, characterized by,
said annular guide ring female helicoid (18);
(24) having at least one elongated groove (82) a cam ring gear (20b) which
extends along     for retaining said flexible printed circuit board teeth
of said cam ring male helicoid (20); and  5  (81). a cam ring driving
mechanism (254,255) having a driving gear (255) which is adapted to  14.
The drive mechanism of claim 7, wherein one be engaged by said cam ring
gear (20b).           of said stationary barrel and said cam ring (12,22)
has a cutaway portion (90) for separat- 8. The drive mechanism of claim 7,
characterized  10  ing engagement of said male (20) and female by, said
female helicoid (18) having a cutaway    helicoid (18) at a predetermined
angular posi- portion (90) for separating engagement of said   tion of said
members (12,22), wherein said one male (20) and female helicoid (18) at a
pre-      member (18) has teeth (1 8a) which are adja- determined angular
position of said cam ring      cent to said cutaway portion (90), said
adjacent (22), wherein at least one of said female and   15  teeth (18a)
having end faces (91b) with tapered male helicoids (18,20) have teeth (18a)
which     surfaces which gradually decrease the width of are adjacent to
said cutaway portion (90), said  the adjacent teeth (18a) and increase the
width adjacent teeth (1 8a) having end faces (91 b)     of a groove (18b)
defined between said adja- with tapered surfaces which gradually increase
cent teeth (18a), in a direction towards said the width of at least one
helicoid groove (18b)  20  cutaway portion (90). defined by said adjacent
teeth (18a). Patentansprlche 9. The drive mechanism of anyone of claims 1
to 8, characterized by                           1. Antriebsmechanismus fUr
ein an einer Kamera a flange back adjusting mechanism com-  25    mit einer
optischen Achse zu befestigendes prising an outer ring (18A) adapted to be
at-     Zoomobjektiv, umfassend einen stationdren tached to said stationary
barrel (12), between    Tubus (12), einen drehbaren Nockenring (22), said
barrel (12) and said cam ring (22), said     der an dem stationlren Tubus
(12) gehalten ist outer ring (18A) being rotatably adjustable,      und
Nockenmittel (41,42) zur Aufnahme von said mechanism  further comprising
means   30     zumindest einer beweglichen Unsengruppe (18a) for threadably
engaging said outer ring     (15,16) und zur Bestimmung der axialen Posi-
(18A) with said cam ring (22).                   tionen der beweglichen
Linsengruppe (15,16) enthAlt, wobei der Nockenring (22) in Verbin- 10. The
drive mechanism of claim 7, 8 or 9, char-    dung mit seiner Drehung
parallel zu der opti- acterized by, said cam ring gear (20b) being   36
schen Achse bewegbar ist, und einen drehfe- inclined with respect to its
cross-section.       sten UnsenfOhrungsring (24), der zumindest eine
Unsenfahrungsnut (43,44) hat, dadurch 11. The drive mechanism of anyone of
claims 1 to     gekennzeichnet, daI der drehfeste Unsenfflh- 10,
characterized by a female helicoid ring (18)  rungsring (24) zusammen mit
dem Nockenring comprising:                               40     (22)
parallel zu der optischen Achse um die a generally cylindrical body;
gleiche Distanz bewegbar ist, wobei die Nok- a plurality of generally
helical, parallel    kenmittel (41,42) und die wenigstens eine Un- threads
(18a) on an interior peripheral surface   senf~hrungsnut (43,44) derart
geformt sind, of said body;                                     daS die
wenigstens eine Unsengruppe (15,16) a recess (50) on said interior surface;
and    45  durch die aus der axialen Bewegung des Nok- an electrically
conductive brush (51) hav-     kenrings (22) und des LinsenfUhrungsrings
(24) ing a base (52) and a plurality of flexible bris-  und der relativen
Drehung zwischen diesen ties, said base (52) being attached to said
resultierende Bewegung lungs einem vorgege- recess (50).
benen Weg bewegt werden kann. 50 12. The drive mechanism of anyone of
claims 3 to  2. Antriebsmechanismus nach Anspruch 1, ge- 11, characterized
by, said cam ring (22) having   kennzeichnet durch wenigstens zwei Nocken-
a plurality of threads (69) on an exterior cam    bahnen (41,42) zur
Aufnahme von beweglichen ring surface, said threads (69) comprising
vorderen und hinteren Linsengruppen (15,16), means for selectively engaging
said optical  85   wobei sich zumindest eine der Nockenbahnen element (61)
during rotation of said cam ring     (41,42) an dem Nockenring (22)
befindet, und (22).                                             durch
zumindest einen F~hrungsstift (35,36) far jede Linsengruppe (15,16), der
sich durch 17    C              ~~~33               EP 0344 806 B1
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eine (41) der Nockenbahnen und eine zugeho-         erstreckt, um die
gedruckte Schaltung (81) mit rige UnsenfUhrungsnut (43) hindurch erstreckt,
der VerschiuBeinheit (32) zu verbinden, und wobei die Nockenbahnen (41,42)
und die Un-          wobei der dritte und der vierte flexible Ab-
senfUhrungsnuten (43,44) Mittel zur FUhrung         schnitt der gedruckten
Schaltung miteinander der Bewegung der beweglichen Linsengruppen   5
verbunden sind. (15,16) entlang einer vorgegebenen Bahn in Verbindung mit
einer axialen Bewegung und       5. Antriebsmechanismus nach elnem der
vorher- relativen Drehung des Nockenrings (22) und          gehenden
Anspr~che, gekennzeichnet durch des LinsenfUhrungsrings (24) besitzen.
eine zylindrische Objektivabdeckung (38), die 10     in Verbindung mit den
Unsengruppen (15,16) 3. Antriebsmechanismus nach Anspruch 1 oder 2,
langs der optischen Achsrichtung bewegbar dadurch gekennzeichnet, daB der
Nockenring         ist, Sperren (140) in der Objektivabdeckung (22) das
Zoomobjektiv zwischen einem norma-         (38), die eine sich vor den
beweglichen Unsen- len Aufnahmebereich und einem  Makro-Auf-
gruppen (15,16) befindende photographische nahmebereich bewegt und Ober ein
an dem   15        Aufnahmeoffnung dffnen und schliellen, und Nockenring
(22) vorgesehenes Mehrfachgewin-         einen Mechanismus zum Offnen und
SchlieGen de (20) mit dem stationaren Tubus (12) ver-         der Sperren,
welcher in der Objektivabdeckung bunden let, wobel ein optisches Element
(61)        (38) angeordnet ist und Mittel (143,145) zum far eine
Nahbereichskorrektur mit der Schrau-        ffnen und SchlieBen der Sperren
(140) in benflache (20) des Nockenrings so verbunden   20    Verbindung mit
einer relativen Bewegung des ist, daB der Mechanismus Mittel enthalt, die
LinsenfUhrungsrings (24) und der Objektivab- das optische Element (61) far
die Nahbereichs-      deckung (38) enthalt. korrektur von der optischen
Achse eines Ucht- empfangers (72) wegbewegen, wenn sich das       6.
Antriebsmechanismus nach einem der AnsprBl- Zoomobjektiv im
Normalaufnahmebereich bef-  25      che 1 bis 5, dadurch gekennzeichnet,
daB der indet, und die das optische Element (61) far        stationdre
Tubus (12) eine Innenflache mit die Nahbereichskorrektur in die optische
Achse      mehreren Flhrungsnuten (27) far die Aufnah- des Lichtempflngers
(72) bringen, wenn sich         me des Linsenf~hrungsrings (24) hat, an dem
das Zoomobjektiv in elnem Makro-Aufnahme-           eine FUhrungsplatte
(26) mit Fahrungsvor- bereich befindet.                          30
sprUngen ffr die passende FKhrung in den FUhrungsnuten (27) befestigt ist,
wobel zumin- 4. Antriebsmechanismus nach Anspruch 1, 2 oder         dest
einer der F~hrungsvorsprtnge in Breiten- 3, gekennzeichnet durch eine
flexible gedruck-      richtung der FUhrungsnuten (27) des Tubus te
Schaltung (81), elne VerschluBeinheit (32),      elastisch verformbar ist.
die zusammen mit der zumindest elnen be-  3s weglichen Unsengruppe (15,16)
parallel zu der   7. Antriebsmechanismus nach einem der Ansprl3- optischen
Achse bewegbar ist, und eine Steu-        che 1 bis 6, dadurch
gakennzeichnet, daB der erschaltung (54) mit Mitteln flr den Antrieb
stationdre Tubus (12) ein inneres Mehrfachge- und far die Steuerung der
VerschluBeinheit          winde (18) hat, daB der Nockenring (22) mit (32),
wobel die flexible gedruckte Schaltung   40   einem mit dem inneren
Mehrfachgewinde (18) (81) Mittel zur elektcischen Verbindung der
ineinandergreifenden AuBeren Mehrfachgewin- VerschluBeinheit (32) und der
Steuerschaltung       de (20) versehen ist, daB eine Nockenring- (54) hat,
wobel die flexible gedruckte Schal-       Zahnung (20b) vorgesehen ist, die
sich entlang tung (81) zumindest einen sich in dem Tubus
Gewindegangen des auBeren Mehrfachgewin- (12) von der Steuerschaltung (54)
nach hinten   4s  des (20) des Nockenrings erstreckt, und daB zu einem
hinteren Ende des Linsenflhrungs-          ein
Nockenring-Antriebsmechanismus rings (24) erstreckenden Abschnitt hat,
wobel       (254,255) vorgesehen ist, der ein Antriebszahn- die gedruckte
Schaltung (81) einen zweiten          ra~d.(255) fUr den kammenden Eingriff
mit der Abschnitt hat, der sich entlang- einer Innenfla-    Zabnung (20b)
des Nockenrings hat. che des Unsenflhrungsrings (24) nach vorne   5o
erstreckt und mit dem zumindest einen Ab-       S. Antriebsmechanismus nach
Anspruch 7, da- schnint verbunden Ist, wobel sich ein dritter       durch
gekennzeichnet, daB das innere Mehr- Abschnitt der flexiblen gedruckten
Schaltung       fachgewinde (18) einen ausgeschnittenen Be- (81) von dem
zweiten Abschnitt derart nach         reich (90) zum L8sen des Eingriffs
zwischen hinten erstreckt, daB er den zweiten und den   56   dem auBeren
Mehrfachgewinde (20) und dem dritten Abschnitt der gedruckten Schaltung
inneren Mehrfachgewinde (18) in einer vorge- Uberlagert, wobel sich ein
vierter Abschnitt der    benen Winkelposition des Nockenrings (22)
flexiblen gedruckten Schaltung (81) nach vome       hat, wobel zumindest
das innere oder das au-    Bere Mehrfachgewinde (18,20) Flanken (1 8a)
(12,22) hat, wobei das eine Element (18) dem hat, die dem ausgeschnittenen
Bereich (90)       ausgeschnittenen Bereich (90) benachbarte 



benachbart sind und Endseiten (91 b) mit abge-   Flanken (i&a) besitzt und
wobei diese benach- schragten Flachen haben, die die Breite zu-      barten
Flanken Enden (91b) mit verjlngten mindest einer Gewindenut (18b) zwischen
be-   5  Flachen haben, die die Breite der benachbar- nachbarten Flanken
(18a) allmahlich vergro-      ten Flanken (18a) graduell verringern und die
Bern.                                            Breite einer zwischen den
benachbarten Flan- ken (18a) liegenden Gewindenut (18b) in Rich- 9
Antriebsmechanismus nach einem der AnsprU-       tung auf den
ausgeschnittenen Bereich (90) che 1 bis 8, gekennzeichnet durch oenen RUck-
70  vergroBern. flansch-Justiermechanismus mit elnem auBe- ren Ring (18BA)
zur Anbringung an dem statio-  Revendlcatlons naren Tubus (12) zwischen
diesem und dem Nockenring (22), wobei der AuBere Ring (18A)  1. Mecanisme
d'entraTnement pour un objectif durch Drehung verstellbar ist und der
Mocha-  is  zoom congu pour Otre monte sur un appareil nismus ferner Mittel
(18a) far einen Gewinde-    photo ayant un axe optique, le mecanisme
eingriff des AuBeren Rings (18A) mit dem Nok-    d'entraihement comprenant:
un barillot fixe kenring (22) besitzt.                            (12); une
bague de came mobile en rotation (22) supportee par ledit barillet fixe
(12) et 10. Antriebsmechanismus nach Anspruch 7, 8 oder  20  incluant un
moyen formant came (41, 42) qui 9, dadurch gekennzeichnet, daB die Zahnung
est congu pour recevoir au moins un groupe (20b) des Nockenrings schrag zu
seinem           de lentilles mobiles (15, 16) et pour determiner
Querschnitt verlduft.                            les positions axiales
dudit groupe de lentilles mobiles (15, 16), ladite bague de came (22) 11.
Antriebsmechanismus nach einem der AnsprU-  25   6tant mobile parallelement
audit axe optique che 1 bis 10, dadurch gekennzeichnot, daB ein    en
association avec sa rotation ; et une bague Ring (18) mit einem inneren
Mehrfachgewinde      de guidage de lentilles non mobile en rotation einen
im allgemeinen zylindrischen K6rper,       (24) qui a au moins une rainure
de guidage de mehrere im  aligemeinen schraubenformige,        lentilles
(43, 44) ; caracterise en ce que ladite parallele Gewinde (188) an einer
inneren Um-  3o  bague de guldage de lentilles non mobile en fangsflache
des Korpers, eine Aussparung (50)    rotation (24) est congue pour se
deplacer en an dieser Innenflache und eine elektrisch lei-   meme temps que
ladite bague de came (22), tende B~rste (51) mit einer Basis (52) und mit
de la mdme distance, parallelement audit axe mehreren flexiblen Borsten
umfaBt, wobei die     optique ; le moyen formant came (41, 42) et Basis
(52) an der Aussparung (50) angebracht  3s  ladite au moins une rainure de
guldage de ist.                                             lentilles (43,
44) etant conformes de telle fagon quo ledit au moins un groupe de
lentilles (15, 12. Antriebsmechanismus nach einem der AnsprU-       16)
puisse se deplacer suivant une trajectoire che 3 bis 11, dadurch
gekennzeichnet, daB der    preddtermin~e par le deplacement r6sultant du
Nockenring (22) an einer AuBeren Nockenring-  40  d6placement axial et de
la rotation relative fl~che mehrere Gewinde (69) hat, die Mittel      entre
la bague de came (22) et la bague de zum selektiven Einrasten des optischen
Ele-      guidage de lentilles (24). ments (61) wihrend der Drehung des
Nocken- rings (22) besitzen.                          2. Mecanisme
d'entrainement salon la revendica- 45     tion 1, caract~ris6 par: 13
Antriebsmechanismus nach einem der AnsprU-           au moins deux rainures
de came (41, 42) che 4 bis 12, dadurch gekennzeichnet, daB der    congues
pour recevoir des groupes de lentilles F~hrungsring (24) zumindest oine
lngliche       mobiles avant et arribre (15, 16), au moins Nut (82) zum
Halten der gedruckten Schaltung     l'une desdites rainures de came (41,
42) 6tant (81) hat.                                s0      situee sur
ladite bague de came (22) ; et, au moins un ergot de guidage (35, 36) 14.
Antriebsmechanismus nach Anspruch 7, bei         pour chaque groupe de
lentilles (15, 16) qui welchem entweder der stationare Tubus (12)       est
congu pour s'dtendre a travers une rainure odor der Nockenring (22) eonen
ausgeschnitte-    de came (41) et une rainure de guidage de nen Bereich
(90) zum Losen des Eingriffs zwi-  55  leontilles associee (43). lesdites
rainures de schen dem auBeren Mehrfachgewinde (20) und       came (41, 42)
et lesdites rainures de guidage dem Inneren Mehrfachgewinde (18) in einer
de lentiules (43, 44) comprenant un moyen vorgegebenen Wlnkelposition
dieser Elemente      pour guider le deplacement desdits groupes 19    37
EP 0 344 806 B1                   38  1 IiCII   llllI IIIJI 14  SlI de
lentilles mobiles (15, 16) le long d'une        circuit imprime souple
etant reliees l'une a trajectoire pr6d~termin6e  en association avec
l'autre. 



Ie deplacement axial et de la rotation relative de ladite bague de came
(22) et ladite bague    S. Mecanisme d'entraTnement selon l'une quel- >
de guidage de lentilles (24).              5       conque des
revendications pr~cedentes, carac- tdris6 par: 3. M6canisme d'entralhement
selon la revendica-           un capot d'objectif cylindrique (38) qui est
tion 1 ou 2, caracterise en ce quo ladite bague    congu pour se deplacor,
en association avec de came (22) deplace ledit objectif zoom entre
lesdits groupes de lentilles (15, 16), dans la une plage de photographie
normale et une   io      direction dudit axe optique; plage de
macrophotographie, et en ce qu'en             des protecteurs (140) dans
ledit capot dtant connectee audit barillet fixe (12) par l'in-  d'objectif
(38) qui sont congus pour ouvrir et term6diaire d'un helico'de (20) situe
sur ladite   former une ouverture de photographie situ6e bague de came
(22), un element optique (61)        vers I'avant desdits groupes de
lentilles mobi- pour correction de faible distance est associe  is  les
(15, 16); et audit helicoTde de bague de came (20) de               un
mdcanisme d'ouverture et de fermeture sorte quo ledit mecanisme comprend un
de protecteurs situe dans ledit capot d'objectif moyen pour 6carter ledit
6lement optique de        (38) et comprenant un moyen (143, 145) pour
correction de faible distance (61) de l'axe opti-  ouvrir et former lesdits
protecteurs (140) en quo d'un recepteur de lumibre (72), lorsque   2o
association avec le deplacement relatif de ladi- ledit objectif zoom est
situe dans ladite plage    to bague de guidage de lentilles (24) et dudit
de photographie normale, et pour amener ledit      capot d'objectif (38).
element optique de correction de faible distan- ce (61) sur I'axe optique
dudit recepteur de    6. Mecanisme d'entratnement selon lune quel- lumiere
(72) lorsque ledit objectif zoom est  25   conque des revendications 1 & 5,
caracterise place dans la plage de macrophotographie.          en ce quo
ledit barillet fixe (12) comporte une surface interieure avec une pluralit6
de rainu- 4. Mecanisme d'entrainement selon la revendica-        res de
guidage (27) pour recevoir ladite bague tion 1, 2, ou 3, caracteris6 par
une carte de      de guidage de lentilles (24), ladite bague de circuit
imprime souple (81); un bloc obturateur  9o  guldage de lentilles (24)
incluant une plaque (32) conqu pour se d6placer en meme temps          de
guidage (26) fixee a ladite bague de guida- quo ledit au moins un groupe de
lentilles (15,     go de- lentilles (24) comportant des saillies de 16)
parallblement audit axe optique ; un circuit   guidage qui sont congues
pour 8tre introduites de commando (54) comprenant un moyen
dans lesdites rainures de guidage (27) ; au pour entrainer et commander
ledit bloc d'obtu-  35  moins l'une desdites saillies de guidage 6tant
rateur (32) ; ladite carte de circuit imprime      deformable de maniere
elastique dans la direc- souple  (81) comprenant un moyen  pour
tion de la largeur desdites rainures de guidage connecter electriquement
ledit bloc obturateur     de barillet (27). (32) et ledit circuit de
commando (54) ; ladite carte de circuit imprimd souple (81) possddant  40
7. Mdcanisme d'entraihement selon l'une quel- au moins une partie
s'6tendant vers l'arriere, a   conque des revendications 1 a 6, caractdris6
l'interieur dudit barillet (12), par rapport audit  en ce quo: circuit de
commande (54) vers une extremite           ledit barillet fixe (12)
comprend un helicoTL arribre de ladite bague de guidage de lentilles    de
femelle (18); (24) ; ladite carte de circuit (81) poss~dant une   4s
ladite bague de came (22) comporte un deuxibme partie s'dtendant vers
I'avant le long    hdlicoTde mAle (20) qui ost congu pour coope- d'une
surface int6rieure de ladite bague de        rer avec ledit helicoTde
femelle (18); guidage de lentilles (24), ladite deuxieme par-        un
engrenage de bague de came (20b) tie etant reliee A ladite au moins une
partie ;    s'etend le long des dents dudit h6licoTde male une troisieme
partie de ladite carte de circuit  so  de bague de came (20) ; et imprime
souple (81) s'etendant vers l'arriere a        un mecanisme d'entralhement
de bague partir de ladite deuxibme partie pour se super-    de came (254,
255) comporte un engrenage poser auxdites deuxibme et troisieme parties
d'entralhement (255) qui est conqu pour venir de carte de circuit; at une
quatribme partie de    en prise avec ledit engrenage de bague de ladite
carte de circuit imprim6 souple (81)  S5    came (20b). s'etendant vers
l'avant pour roller ladite carte de circuit (81) audit bloc obturateur
(32), lesdi-  8. Mecanisrae d'entrainement selon la revendica- tes
troisieme et quatrieme parties de carte de     tion 7, caracterise  on ce
quo ledit h6licoade 20    39                 EP 0 344 808 B1
4         c   L   '9  s femelle (18) comporte une partie decoupee       13.
Mecanisme d'entrainement selon l'une quel- (90) pour venir en prise
separement avec les-      conque des revendications 4 a 12, caract6ris6 



dits helico~des mAle (20) et femelle (18) au       en ce que ladite bague
de guldage annulaire droit d'une position angulaire predeterminee
(24) comporte au moins une rainure allong~e de ladite bague de came (22),
au moins l'un   5    (82) pour maintenir ladite carte de circuit impri-
desdits helicoTdes femelle et mAle (18, 20)        me souple (81). ayant
des dents (1as) qui sont adjacentes A ladite partie d6coupee (90), lesdites
dents     14. Mecanisme d'entralhement selon la revendica- (1&) adjacentes
ayant des faces d'extremite        tion 7, dans lequel I'un dudit barillet
fixe et de (91b) avec des surfaces obliques qui augmen-  1o   ladite bague
de came (12, 22) comporte une tent graduellement la largeur d'au moins une
partie ddcoupde (90) pour separer ftengrbne- rainure d'helicoTde (18b)
d6finie par lesdites     ment desdits helicoTdes male (20) et femelle dents
adjacentes (las).                            (18) au droit d'une position
angulaire predeter- min6e desdits elements (12, 22), ledit un e16- 9.
M6canisme d'entralhement selon l'une quel-  15      ment (18) ayant des
dents (1&) qui sont adja- conque des revendications 1 A 8, caracterise
centes a ladite partie decoupde (90), lesdites par un mecanisme de r6glage
du tirage arribre      dents (18a) adjacentes ayant des faces d'ex-
comprenant une  bague  extnrieure  (18A)           tremite (91b) avec des
surfaces obliques qui conpue pour 8tre montee sur ledit barillet fixe
diminuent graduellement la largeur des dents (12), entre ledit barillet
(12) et ladite bague de   20  (18a) adjacentes et qui augmentent la largeur
came (22), ladite bague exterieure (18A) etant     d'une rainure
d'hdlicorde (18b) definie entre r6glable de fagon mobile en rotation, ledit
me-    lesdites dents (1&a) adjacentes, en direction de canisme comprenant
en outre un moyen (18a)         ladite partie decoup~e (90). pour faire
cooperer par filetage ladite bague extdrieure (18A) avec ladite bague de
came   25 (22). 10. M6canisme d'entratnement solon la revendica- tion 7, 8
ou 9, caract6ris6 en ce quo ledit engrenage de bague de came (20b) est
incline   30 par rapport a sa section transversale. 11. M6canisme
d'entratnement solon l'une quel- conque des revendications 1 A 10,
caracterise par une bague helicoTdale femelle (18) com-  35 prenant: un
corps globalement cylindrique; une pluralite de filets parallbles globale-
ment en helice (la) sur une surface peripheri- que int6rieure dudit corps;
40 un evidement (50) sur ladite surface inte- rieure ; et, un balsi (51)
conducteur de l'electricite possedant une base (52) at une pluralit6 de
brins souples, ladite base (52) etant fixee dans   46 ledit evidement (50).
12. M4canisme d'entratnement solon l'une quel- I~j i .. conque des
revendications 3 a 11, caractbris6 lteM i" ' en ce quo ladite bague de came
(22) comporte  do une pluralite de filets (69) sur une surface exterieure
de bague de came, lesdits filets (69) comprenant un moyen pour venir en
prise de manibre s~lective avec ledit 6l6ment optique (61) pendant la
rotation do ladite bague de   55 came (22). 21    


