
1 ZOOM LENS BARREL The  present  invention  is  directed  to  a  zoom  lens
barrel for use in a camera. The zoom lens barrel is a telescoping type zoom
lens barrel having a plurality of telescoping barrels. Recent zoom compact
cameras are usually provided with a telescoping type zoom lens which
includes one or more telescoping barrels which are concentrically arranged
and projected from and retracted into  a  camera body when the 



camera is in use and not in use, respectively, for the purpose of
minimizing the length of the retracted zoom lens. Generally,   it  is
quite  difficult  to  minimize  the length of the retracted zoom lens while
realizing at the same time a high variable magnification ratio for the zoom
lens.  For this  reason,  if  a  high variable magnification ratio for the
zoom lens is to be achieved, then it is difficult to keep the thickness of
the camera body compact and small. 



2 An object of the present invention is to provide a telescoping type zoom
lens barrel including a plurality of telescoping barrels which are
projected from and retracted into the camera body when the camera is in use
and not in use, respectively, and that is able to keep the length of the
retracted zoom lens compact and small whilst 



realizing a high variable magnification ratio of the zoom lens. According
to one aspect of the present invention, a  zoom  lens  barrel  is  provided
having a plurality of lens groups which are moved with respect to one
another in a predetermined path. The zoom lens barrel comprises a driving
barrel which rotates about an optical axis of the plurality of lens groups,
at least three telescoping barrels which are moved in a direction of the
optical axis by rotation of the driving barrel, wherein 



each of the telescoping barrels which is mounted on an inner periphery of a
previous telescoping barrel of the telescoping  barrels  travels  a
greater  distance  in  the optical   axis   direction   than  the  previous
telescoping barrel, and a lens group driving means for moving the plurality
of lens groups in the optical axis direction by movement of the at least
three telescoping barrels in the optical axis direction. With this
structure, a minimization of the length of a  



3 retracted zoom lens while realizing at the same time a high variable
magnification ratio for the zoom lens can be obtained by a telescoping
mechanism including three or more telescoping barrels. According to another
aspect of the present invention, a zoom lens barrel is provided having a
plurality of lens groups which are moved with respect to one another in a 



predetermined  path.  The  zoom  lens  barrel  comprises  a driving barrel
which rotates about an optical axis of the plurality of lens groups, at
least two rotating telescoping barrels which are moved in a direction of
the optical axis while rotating about the optical axis by rotation of the
driving  barrel,  at  least  two  linear  movable  telescoping barrels
which are moved in the optical axis direction while not rotating about the
optical axis by rotation of the driving barrel, wherein the at least two
linear movable telescoping barrels support the plurality of lens groups 



in a manner such that the at least two linear movable telescoping  barrels
are  movable  in  the  optical   axis direction with respect to the at
least two linear movable telescoping barrels, an inner-most telescoping
barrel that is  fitted  inside  one  of  the  at  least  two  rotating
telescoping barrels which is placed closest to the optical axis among the
at least two rotating telescoping barrels, wherein the inner-most
telescoping barrel is moved in the   



REPLACEMENT SHEET 4 optical axis direction by rotation of the one of the at
least  two  rotating  telescoping  barrels  with  respect thereto, and a
lens group driving means for moving the plurality of lens groups in the
optical axis direction by movement of the at least two rotating telescoping
barrels in the optical axis direction.  



According  to  yet  another  aspect  of  the  present invention, a zoom
lens barrel is provided which comprises at least two rotatable telescoping
barrels and two linear movable telescoping barrels which are concentrically
and alternately arranged, wherein the at least two rotatable telescoping
barrels are each moved along an optical axis while rotating about the
optical axis when rotation is given thereto, wherein the at least two
linear movable 



telescoping  barrels  are  each  movable  along  the  optical axis and not
rotatable about the optical axis, and further wherein each of the at least
two linear movable telescoping barrels is moved along the optical axis by
rotation of one of the at least two rotatable telescoping barrels which is
adjacent to the each of the at least two linear movable telescoping
barrels, a rotation transmitting means which transmits rotation of one of
the at least two rotatable telescoping barrels to another of the at least
two rotatable telescoping barrels, and a movable lens group 



including at least a front lens group and a rear lens group, wherein the
front and rear lens groups are supported by one of the at least two
rotatable telescoping barrels which  projects  most  among  the  at  least
two  rotatable telescoping  barrels  and  one  of  the at  least  two
linear movable telescoping barrels which projects most among said at least
two linear movable telescoping barrels.    



6 According to yet another aspect of the present invention, a zoom lens
barrel is provided which comprises an outermost rotatable telescoping
barrel which moves along an optical axis while rotating about said optical
axis when rotation is transmitted thereto; a second outermost linear
movable telescoping barrel which is moved along said optical axis without
rotating about said optical axis by a rotation of said outermost rotatable
telescoping barrel; 



a second innermost rotatable telescoping barrel which moves along said
optical axis while rotating about said optical axis when rotation is
applied thereto; an innermost linear movable telescoping barrel which is
moved along said optical axis without rotating about said optical axis by a
rotation of said second innermost rotatable telescoping barrel; and a
rotation transmitting means which transmits said rotation of said outermost
telescoping barrel to said second innermost rotatable telescoping barrel. 



Reference is hereby made to GB9619149.9 which is divided from this
application and comprises zoom lens barrel comprising a rotatable barrel;
an outer telescoping barrel which is moved along an optical axis by a
rotation of said rotatable barrel without rotating about said optical axis;
an inner telescoping    6A barrel which is engaged through a screw thread
with said outer 



telescoping barrel and is moved along said optical axis when rotated about
said optical axis; at least two movable lens groups which are moved along
said optical axis by a rotation of said inner telescoping barrel; and,
rotation transmitting means for transmitting a rotation of said rotatable
barrel to said inner telescoping barrel, wherein said inner telescoping
barrel, said outer telescoping barrel and said rotatable barrel are
concentrically arranged in this order in a radial direction from said
optical axis. Examples of the present invention will be described below 



in detail with reference to the accompanying drawings, in which Figures 1A,
1B, 2 and 11 to 13 are in accordance with the present invention, the
remaining Figures being included to assist in the understanding of the
invention.    7 Fig. 1A and 1B are half cross-sectional views of a
telescoping type zoom lens barrel for a first embodiment of the 



present invention. Fig. 1A shows a retracted state and Fig. 13 shows a
maximum extended state thereof, respectively; Fig. 2 is an expanded portion
of the stationary barrel of the telescoping type zoom lens barrel shown in
Fig. 1, showing the relationship between the leading slot and the linear
guiding groove which are formed on the stationary barrel; Fig.   3   is
an   exploded   isometric   view   of   a telescoping type zoom lens barrel
for a first arrangement; Fig. 4 is an exploded isometric view of a rear
portion 



of the telescoping type zoom lens barrel shown in Fig. 3; Fig. 5 is an
exploded isometric view of a middle portion of the telescoping type zoom
lens barrel shown in Fig. 3; Fig. 6 is an exploded isometric view of a
front portion of the telescoping type zoom lens barrel shown in Fig. 3;
Fig. 7 is an isometric view of the primary part of a driving  mechanism
for  the  telescoping  type  zoom  lens barrel        of        the  first
arrangement; 



8 Fig. 8 is an isometric view of a shaft, gears and pinions of a driving
mechanism, showing the state of the engagement thereof; Fig. 9 is a half
cross sectional view of the telescoping- type zoom lens barrel of the first
arrangement showing the retracted state thereof; 



Fig. 10 is a half cross sectional view of the telescoping type zoom lens
barrel of the first arrangement showing the most extended state thereof;
Fig. 11 is a half cross sectional view of a telescoping type zoom lens
barrel for a second embodiment of the present invention showing the most
extended state thereof; Fig. 12 is a half cross sectional view of a
telescoping type zoom lens barrel of the second embodiment of the present
invention showing the retracted state thereof; and Fig. 13 is a half cross
sectional view of a telescoping 



type zoom lens barrel for a third embodiment of the present invention
showing the most extended state thereof.    9 Figs. 1 and 2 show a
telescoping type zoom lens barrel for a    first embodiment of the present
invention. A stationary barrel 111 is fixed to a stationary portion of a
camera body (not shown). The stationary barrel 111 is 



formed integrally to an aperture plate 112 at the rear end thereof. The
aperture plate 112 has four linear rails; inner guiding rails 112a and 112c
and outer guiding rails 112b  and  112d  at  the  upper  and  lower
portions  thereof, respectively, for guiding a photographing film (not
shown). A linear guiding   groove 111a which extends parallel to an optical
axis O is formed on the inner periphery of the stationary barrel 111. A
leading slot 111b is formed on the stationary barrel 111. The leading slot
111b is formed as a linear slot as shown in  Fig. 2 which inclines with
respect 



to both the optical axis direction O and a circumferential direction of the
stationary barrel 111. A driving barrel 115 is slidably attached to the
outside of the stationary barrel 111. The driving barrel 115 has a
circumferential groove 115a on its rear portion. A restriction ring 116
which is fixed to the aperture plate 112 is held  against  the
circumferential  groove  115a.  With this structure, the driving barrel 115
is able to rotate about the optical axis O but the movement of the driving



10 barrel  115  in  the optical axis direction is prevented  by the
restriction ring 116. A rotation  transmitting  groove 115b which extends
parallel to the optical axis O is formed on the inner periphery of the
driving barrel 115. A sector gear 117  is  formed on the outer periphery
of the driving barrel 115. A pinion  118 which is rotated by a motor 119 is
engaged with the sector gear 117. 



A third telescoping barrel 120 is slidably fitted inside the stationery
barrel 111.   A rotation transmitting pin 120a is fixed to the outer
periphery of the third telescoping barrel 120. The rotation transmitting
pin 120a passes  through the leading slot 111b  and  fits  into  the
rotation  transmitting  groove 115b.  With  this  structure,  when  the
driving  barrel  115 rotates,  this   rotation   is  transmitted   to   the
third telescoping  barrel  120  through  the  rotation  transmitting groove
115b  and  the  rotation  transmitting  pin  120a,  thus the third
telescoping barrel 120 moves in the optical axis 



direction while rotating in  accordance with  the profile of the leading
slot IIIb. A rotation transmitting groove 120b which extends parallel to
the optical axis O is  formed on the inner periphery of the third
telescoping barrel 120. A first linear moving member 122 is slidably fitted
inside  the  third  telescoping  barrel  120. An inner  flange 120c  is
formed  at  the  rear end of  the  third  telescoping barrel 120. The
inner flange 120c is held between  a rear   



11 portion of the first linear moving member 122 and a linear guiding
member    122c  fixed  to  the  first  linear  moving member 122. With this
structure, the first linear moving member 122 is relatively rotatable with
respect to the third telescoping barrel 120  and movable together with the
third telescoping barrel 120  in the optical axis direction 0. The linear
guiding member   122c runs along the linear guiding   groove  111a  of
the   stationary   barrel   111. 



Therefore, when the third telescoping barrel 120 moves in the optical  axis
direction 0 while  rotating,  the  first linear moving member    122 moves
together with  the  third telescoping barrel 120 in the optical axis
direction 0 without rotating but with a relative rotation with respect to
the third telescoping barrel 120. A linear guiding groove 122a which
extends parallel to the optical axis 0 is formed on the inner periphery of
the first linear moving member 122. A leading slot 122b is formed on the
first linear moving member 122. The leading slot 122b is formed 



as a linear slot which   inclines with respect to both the optical  axis
direction 0   and a circumferential  direction of the first linear moving
member 122. A second telescoping barrel (i.e., second inner-most
telescoping  barrel  or  cam  ring)  124  is  slidably  fitted inside   the
first linear moving member 122. The mechanical structure between the first
linear moving member 122 and    



12 the second telescoping barrel 124 is basically the same as that
between  the  stationary  barrel  111  and  the  third telescoping barrel
120. Namely, a rotation transmitting pin 124a, which passes through the
leading slot 122b of the first  linear    moving  member   122,       is
fitted  in  the rotation   transmitting groove 120b of the third
telescoping barrel 120, and is fixed to the second telescoping barrel 124.
With   this structure, when the third telescoping barrel 120 is   rotated,
this  rotation  is  transmitted  to  the  second 



telescoping  barrel    124 through  the rotation  transmitting groove 120b
and the rotation transmitting pin 124a, thus the second telescoping barrel
124 moves in the optical axis direction 0 while rotating in accordance with
the profile of the leading groove 122b. A second linear moving member 126
is slidably fitted inside the second telescoping barrel 124. The mechanical
structure between the second linear moving member 126 and the second
telescoping barrel 124 is basically the same as that between   the first
linear moving member 122 and the 



third telescoping   barrel 120. Namely, an inner flange 124b is formed at
the  rear end of the second telescoping barrel 124 and is firmly held
between the rear portion of the second linear moving member 126 and the
linear guiding member 126a fixed to the second linear moving member 126.
With this structure, the second linear moving member 126 is    13 



relatively rotatable with respect to the second telescoping barrel 124 and
movable together with the second telescoping barrel 124 in the optical axis
direction O. The linear guiding member 126a runs along the linear guiding
groove 122a of the first linear moving member 122. Therefore, when the
second telescoping barrel 124 moves in the optical axis direction O while
rotating,  the second linear moving member 126 moves together with the
second telescoping barrel 124 in   the optical axis direction O without
rotating but with a relative rotation with respect to the second
telescoping 



barrel 124. Cam grooves 128 and 129 for moving front and rear lens groups
L1 and L2  in the optical  axis direction O in a predetermined
relationship, respectively, are formed on the inner periphery of the second
telescoping barrel 124. A cam pin 132 is fitted in the cam groove 128. The
cam pin 132 is fixed   to  a  supporting   frame  131  which  supports   an
annular-shaped shutter block 130 immovable with respect to the supporting
frame 131. A cam pin 134 is fitted in the cam groove  129.  The cam pin 134
is fixed to a supporting 



frame 133 which supports the rear lens group L2. The second linear moving
member 126 supports the supporting frames 131 and 133 in a manner such that
the supporting frames 131 and 133 are not rotatable but movable only in the
optical axis direction O. The cam grooves 128 and 129 together with the
14 composite movement of the rotational movement of the second 



telescoping barrel 124 and the linear movement of the first linear moving
member 122 and the second linear moving member 126 give the front and rear
lens groups L1 and L2 a predetermined    path    whereby    the   focal
length   is continuously varied. The inner periphery of the shutter block
130 meshes with the outer periphery of a lens supporting frame 135 through
helicoids 136. A lever 135a which is fixed to the lens supporting frame
135, is engaged with a lens driving pin 130a of the shutter block 130. The
lens driving pin 



130a is driven to rotate by a predetermined amount in accordance    with
an object  distance whereby    the  lens supporting  frame   135,  i.e.,
the front lens group L1,  is moved     in  the  optical  axis  direction  0
through  the helicoids 136 for focusing. The shutter block 130 includes
shutter  blades   130b  which  are  opened  and  closed  in accordance
with   the  brightness   of   the  object   being photographed. A    first
telescoping   barrel    (i.e.,    inner-most telescoping barrel) 140 in
which the front lens group L1 is 



mounted, is fixed to the supporting frame 131. The first telescoping barrel
140 is provided at the front end with a lens     protection  mechanism
141.  The  lens  protection mechanism 141 has a plurality of blades which
are opened so    15 as to expose  a  photographing aperture 140a and closed
to cover the same. 



Numerals    144,    145,   and   146   designate   light intercepting
members  which  are  provided  between  the stationary barrel 111 and the
third telescoping barrel 120, between the third telescoping barrel 120 and
the second telescoping barrel 124,   and between the second telescoping
barrel   124  and   the  first       telescoping  barrel   140,
respectively, for preventing stray light from entering the interior of the
lens barrel.  Numeral 150 designates a cover which is integral with a
camera body (not shown). The telescoping type zoom lens barrel   of    the 



first embodiment of the present invention is actuated as follows. When the
zoom lens barrel is retracted, as shown in the half cross sectional view of
Fig. 1A, the rotation of the pinion 118 by the motor 119 in the forward
direction causes the driving barrel  115 to rotate.  This rotation of the
driving  barrel   115  causes  the  third  and  second telescoping barrels
120 and 124 to move forward in the optical axis direction O while rotating
by the same rotational angle as that of the driving barrel 115, through the
engagement of the rotation transmitting groove 115b and 



the rotation   transmitting pin 120a and the engagement of the  rotation
transmitting  groove  120b  and  the  rotation transmitting pin   124a.
Since the rotation transmitting pin    16 120a which is fixed to the third
telescoping barrel 120 is fitted  in  the  leading  slot  111b,  the  third
telescoping barrel 120 moves in the optical axis direction 0 while 



rotating in accordance with the profile of the leading slot 111b. This
movement of the third telescoping barrel 120 in the optical  axis
direction 0 is transmitted  to the  first linear  moving  member  122
whose  rotational  movement  is prevented. When the rotation of the third
telescoping barrel 120 is transmitted to the second telescoping barrel 124,
the second telescoping barrel 124 moves in the optical axis direction 0
while rotating in accordance with the profile of the leading slot 122b.
This movement of the second 



telescoping barrel 124 in the optical axis direction 0 is transmitted to
the second linear moving member 126 whose rotational movement is prevented.
The second linear moving member 126 guides the supporting frames 131 and
133, that is, the front and rear lens groups L1 and L2 movable only in
the optical axis direction 0, and the positions of the supporting frames
131 and 133 in the optical axis direction O are determined by the cam
grooves 128 and 129, which are formed  on  the  inner  periphery  of  the
second  telescoping barrel 124. Consequently, the front and rear lens
groups L1 



and L2 are moved in the optical axis direction 0 in a predetermined
relationship   to  effect   zooming   by   the    17 composite movement of
the linear movement of the first and second linear moving members 122 and
126 and the rotational movement of the second telescoping barrel 124
including the cam grooves 128 and 129. 



The half cross sectional view of Fig. 1B shows the position of the zoom
lens barrel of the first embodiment in which the front and rear lens groups
L1 and L2 are fully extended, by the above-explained actions. As can be
seen in Fig. 1B, the zoom extension is significantly larger in the fully
extended  position  when  compared  with  the  fully retracted position.
The shortest focal length at which a picture can be taken exists in a state
of the zoom lens barrel between  the state shown in Fig. 1A and the
position shown in Fig. 1B. A picture can be taken, namely, a 



focusing and exposing operation can be effected at any focal length between
the above-noted shortest focal length and the longest focal length which
the zoom lens barrel of Fig. 1B has. When the zoom lens barrel is in the
state shown in the half cross sectional view of Fig. 1B, the rotation of
the pinion 118 by the motor 119 in the reverse direction causes  the zoom
lens barrel  to be brought  into the state shown in the half cross
sectional view of Fig. 1A, that is, the retracted state, by following the
steps of actions mentioned above in an opposite way. 



Although the telescoping type zoom lens barrel of the    18 first
embodiment is a type of zoom lens barrel having three telescoping  barrel,
i.e.,  the  first,  second,  and  third telescoping  barrel  140,  124,
and  120,  the  number  of telescoping barrels may be more than three by
adopting the same mechanical structure that this zoom lens barrel has. 



The easiest way to increase the number of telescoping barrels is to
increase the number of 120 type and 122 type elements used together.
Moreover,   although  the  telescoping  type  zoom  lens barrel of the
first embodiment is a type of zoom lens barrel which has a zooming optical
system consisting of front and rear lens groups, the present invention may
be applied to a telescoping type zoom lens barrel which has a zooming
optical system consisting of more than two lens groups. 



Furthermore,  although  the  supporting  frame  131,  to which the first
telescoping barrel 140 is fixed, is moved with respect to the second
telescoping barrel 124 in the optical axis direction 0. by a cam mechanism
including the    REPLACEMENT SHEET 19 cam groove  128 and the cam pin  132,
instead of the cam 



mechanism, the supporting frame 131 may be moved with respect to the second
telescoping barrel 124 by using a helicoid mechanism therebetween. Figs. 3
through 10 show a telescoping type zoom lens barrel having three
telescoping barrels, of a first arrangement.
A  zoom  lens optical  system  of  this  first arrangement   consists  of
a first lens group L1 and a second lens group L2. The first lens group L1
is a lens group for focusing. Namely, the first lens group L1 moves in the
optical axis direction O 



with respect to the second lens group L2 to bring the zoom lens optical
system into an in-focus state. A stationary barrel 11 which is fixed to a
camera body (not shown) includes an inner barrel 11a, an outer barrel 11b,
and a connecting wall 11c which connects the rear end of the inner barrel
11a with the rear end of the outer barrel 11b. A rotatable barrel (i.e.,
driving barrel) 12 is rotatably placed between the inner and outer barrels
11a and 11b. A linear guiding slot 11e which extends parallel to the
optical axis O is formed on the inner barrel 11a. 



A gear portion 12a which extends in a circumferential direction of the
rotatable barrel 12 is formed on the outer periphery of the rotatable
barrel 12. A minute-pitch male screw portion 12b is formed on the outer
periphery of the    20 rotatable  barrel  12  at  the  front end  thereof.
A  leading groove 12c which  inclines with respect to a circumferential 



direction of the rotatable barrel 12 and an inner gear 12d which  extends
parallel  to the leading  groove  12c  are formed on the inner periphery of
the rotatable barrel 12. A supporting ring 13 is fixed to the front ends of
the inner and outer barrels 11a and  11b. The supporting  ring 13 includes
an engaging portion  13a which comes in contact with  the inner periphery
of the outer barrel 11b, a female screw  portion 13b which  is  engaged
with  the  male  screw portion  12b, and a contacting portion  13c which
comes in contact with  the outer periphery  of the inner barrel 11a. 



The  supporting  ring  13  is  biased  toward  the  stationary barrel  11
by  a  biasing member  (not shown),  so  that  the position  of  the
supporting  ring  13  with  respect  to  the stationary barrel 11 is
maintained. A gear portion  13d is formed  on  a  part  of  the  outer
peripheral  edge  of  the supporting  ring  13. The strength  of the
stationary barrel 11,  specifically   that  of  the   front  end   thereof,
is increased by the supporting ring 13. A slot 11d is formed in the outer
barrel 11b through which a pinion 11f is engaged with the gear portion 12a.
A slot (not 



shown) is formed in the inner barrel 11a through which a pin 14b passes to
fit in the leading groove 12c and through which a pinion 30 is engaged with
the inner gear 12d.    21 A  third  telescoping  barrel  14  which  moves
in  the optical axis direction O is fitted inside the inner barrel 11a. A
guiding projection 14a, which is inserted into the 



linear   guiding slot 11e, is formed on the outer periphery of the   third
telescoping barrel  14.  The pin 14b which is inserted    into  the leading
groove  12c  is  formed  on  the guiding projection 14a. A female helicoid
14c and a linear guiding groove 14d, which extends parallel to the optical
axis O, are  formed on   the inner periphery  of  the  third telescoping
barrel  14.  With    this  structure,  when  the rotatable  barrel  12  is
rotated,    the  third  telescoping barrel 14 is moved in the optical axis
direction O while not  rotating  in accordance with the   linear guiding
slot 



11e and the leading groove 12c. A second telescoping barrel (i.e., second
inner-most telescoping barrel or cam ring) 15 is engaged through a screw
thread with the third telescoping barrel 14. The second   telescoping
barrel 15 is moved in the optical axis direction O by the rotation with
respect to the third telescoping barrel 14. A male helicoid 15a which
meshes with the female helicoid 14c of the third telescoping barrel 14 is
formed on the second telescoping barrel 15 on the outer periphery at a rear
portion thereof. A linear guiding member 



16 is placed in the second telescoping barrel 15. A gear    22 supporting
linear guiding plate 17 is fixed to the rear end of the linear guiding
member 16 by screws  19.  The second telescoping barrel  15 is provided
with an inner flange 15b which is held between the linear guiding member 16
and the linear guiding plate   17 in a rotatable manner with respect 



to the linear guiding member 16 and the linear guiding plate 17. A linear
moving key 17a, formed on the linear guiding plate 17, is fitted into the
linear guiding groove 14d  of   the   third   telescoping  barrel   14.
With   this structure,  the  second  telescoping  barrel  15  is  rotatable
with respect to the third telescoping barrel 14 and the rotation of the
linear   guiding member 16 and the linear guiding plate 17 with respect to
the third telescoping barrel 14 is prevented. Accordingly, when rotated,
the second telescoping barrel 15 is moved in the optical axis 



direction O while rotating by the function of the male and female
helicoids  15a  and  14c  while  the  linear  guiding member 16 and the
linear guiding plate 17 move together with the second telescoping barrel 15
in the optical axis direction O without rotating. Linear moving  keys  16b
which extend  parallel  to  the optical axis O are formed on the linear
guiding member 16. Linear moving keys 18a which extend parallel to the
optical axis O are formed on a front lens group guiding member 18. The
linear moving keys 18a are slidably engaged with the 



23 linear moving keys 16b in the optical axis direction 0. A shutter block
20 is fixed to the front lens group guiding member 18 by screws 21. The
shutter block 20 is fixed to a first   telescoping   barrel   (i.e.,
inner-most   telescoping barrel or front lens group supporting barrel) 22.
Hence, the shutter block 20 and the first telescoping barrel 22 



are not rotatable but movable in the optical axis direction 0. The  shutter
block  20  is  provided  on  the  inner periphery thereof with a female
helicoid 20a which meshes with a male helicoid 23a formed on the outer
periphery of a front lens group supporting frame 23 supporting the first
lens group L1. As is well-known, in accordance with an object   distance
information   obtained   from   an   object distance measuring device (not
shown), the shutter block 20 drives the front lens group supporting frame
23 to rotate 



through a driving pin 20b of the shutter block 20 and an engaging
projection 23b fixed to the front lens group supporting frame 23 so as to
move the front lens group L1 through the male and female helicoids 23a and
20a for focusing. A male helicoid 22a, which is engaged with a female
helicoid 15c of the second telescoping barrel 15, is formed on the outer
periphery at the rear end of the first telescoping  barrel  22. The shutter
block  20  is  provided with shutter blades 20c which are opened and closed
in  



24 accordance  with   the   brightness   of   an  object   being
photographed,   this   information  being  obtained  from  a photometering
device (not shown). Driving signals are given to the shutter block 20
through a flexible printed circuit board 20d. Rear lens group guiding slots
18b are formed on the front lens group guiding member 18. The rear lens
group L2 



is fixed to a rear lens group supporting frame 24. The rear lens group
supporting frame 24 is provided with linear keys 24a which are fitted into
their respective rear lens group guiding slots 18b. A cam pin 24b is formed
on each of the linear keys 24a. The female helicoid 15c,which is engaged
with the male helicoid 22a and cam grooves 15d in which the respective cam
pins 24b are fitted, are formed on the inner periphery of the second
telescoping barrel 15 in a manner such that the cam grooves 15d are formed
on the female helicoid 15c. 



When   the  telescoping   barrel   of   this arrangement   is assembled,
the cam pins 24b are first fitted in grooves 22b which are formed on the
rear end of the first telescoping barrel 22. Thereafter, the cam pins 24b
are fitted in the respective cam grooves 15d and the male helicoid 22a is
engaged with the female helicoid 15c. In this state of engagement, when the
second telescoping barrel 15 rotates, the first telescoping barrel 22
together with the front   



25 lens group L1 is moved in the optical axis direction O by the functions
of the male and female helicoids 22a and 15c and of the linear moving keys
16b and 18a while the rear lens group supporting frame 24 together with
rear lens group L2 is moved in the optical axis direction O with respect to
the front lens group L1 by the functions of the cam  grooves  15d  and  the
cam pins  24b and of  the  linear moving keys 24a and the rear lens group
guiding slots 18b, 



thereby to effect zooming. A driving mechanism which gives rotation to the
second telescoping barrel 15 will be explained below. Basically, this
driving mechanism transmits rotation of the rotatable barrel  12  to  the
second  telescoping  barrel  15.  Gear supporting plates 26 and 27 are
fixed to a rear portion of the third telescoping barrel 14 by screws 29.
The gear supporting plate  26 supports a pinion (i.e., first pinion) 30
which is engaged with the inner gear (i.e., first inner gear) 12d of the
rotatable barrel 12 in a rotatable manner. 



The pinion 30 is placed in a recess 14e which is formed on the rear end of
the third telescoping barrel 14. A part of the tooth portion of the pinion
30 projects out of the outer periphery of the third telescoping barrel 14.
Since the inner gear 12d of the rotatable barrel 12 is formed in a manner
such that the inner gear 12d is parallel to the leading groove 12c, the
engagement of the pinion 30 with    



26 the  inner  gear  12d  is  maintained  even  when  the  third
telescoping  barrel   14  is  moved  in  the  optical  axis direction O by
the rotation of  the rotatable barrel 12. A gear train 31 that receives
rotation from the pinion 30 is supported between the gear supporting plates
26 and 27. A final gear 31a of the gear train 31 is fixed on a rear portion
of  a  rotation  transmitting  shaft  32  extending parallel to the optical
axis O. The rotation transmitting shaft 32 has an uniform non
-circular-shaped cross section 



throughout its length. A pinion (i.e., second pinion) 33 which is slidable
on the rotation transmitting shaft 32 and rotatable together with   the
rotation  transmitting shaft 32 is supported by the linear guiding plate 17
with the pinion 33 immovable in the optical axis direction with respect to
the linear guiding plate 17. Thus, the pinion 33 moves together with the
linear guiding plate 17 and the second telescoping barrel 15 in the optical
axis direction O. The pinion 33 is engaged with an inner gear (i.e., second
inner gear) 15e 



formed   on the  inner periphery of the second telescoping barrel  15.
Accordingly,   the  rotation  of  the  rotatable barrel 12 is transmitted
to the second telescoping barrel 15  through  a    rotation  transmitting
mechanism  48  which includes  the   inner gear 12d,  pinion 30, gear train
31, rotation   transmitting shaft 32, pinion 33, and inner gear
REPLACEMENT SHEET 



27 15e, no matter where the third telescoping barrel 14 is located in the
optical axis direction 0. In the telescoping type zoom lens barrel of this
second embodiment, it can be seen from the foregoing that the rotation of
the rotatable barrel 12 causes the third telescoping barrel 14 to move in
the optical axis direction O and the second telescoping barrel 15 to
rotate. This rotation of the second telescoping barrel 15 causes the front
and rear lens groups L1 and L2 to move in the optical 



axis direction O while varying the distance therebetween in a predetermined
relationship thereby to effect zooming. Figs. 11 and 12 show a telescoping
type zoom lens barrel having four telescoping barrels for a second
embodiment of the present invention. In this second embodiment, the parts
or members which are the same as those in the first arrangement are
designated by the same reference numerals. In addition, the first, second,
and third telescoping barrels 22, 15, and 14 including the associated
members thereof are the same as those in the first 



arrangement, A stationary barrel 52 is fixed to a camera body 10. A female
helicoid 52a and a linear guiding groove 52b which is parallel to the
optical axis O are formed on the inner periphery of the stationary barrel
52. A driving gear 50 including a plurality of pinions 50a and a shaft 51
is    28 



placed parallel to the optical axis 0 and is supported on the stationary
barrel 52. The plurality of pinions 50a each have the same shape and are
fixed on the shaft 51 at equal intervals. The shaft 51 is rotatably
supported by the stationary   barrel   52.   Predetermined   portions   of
the plurality of pinions 50a are placed inside the stationary barrel 52
through a slot (not shown) which is formed in the stationary barrel 52 and
extends parallel to the optical axis 0. A fourth telescoping barrel (i.e.,
second rotatable 



telescoping barrel) 73 is placed in the stationary barrel 52. When rotated,
the fourth telescoping barrel 73 moves in the optical axis direction 0. The
fourth telescoping barrel 73 is provided at a rear circumferential portion
thereof with a male helicoid 73f and an outer gear 73e. The male helicoid
73f and the outer gear 73e mesh with the female helicoid 52a and the
driving gear 50, respectively. Each tooth of the male helicoid 73f inclines
with respect to a circumferential direction of the stationary barrel 52.
The outer gear 73e is formed in a manner such that the outer 



gear  73e   inclines  with  respect  to  a  circumferential direction of
the stationary barrel 52 and extends parallel to  the  teeth  of  the male
helicoid  73f,  in order  to  be engaged with the plurality of pinions 50a
in a proper manner when the fourth telescoping barrel 73 moves in the    29
optical axis direction 0. The fourth telescoping barrel 73 



is further provided on the inner periphery thereof with a leading groove
73c and an inner gear 73d, which are similar to the leading groove 12c and
the inner gear 12d of the first arrangement .  The  leading  groove  73c
inclines  with respect  to  a  circumferential  direction  of  the  fourth
telescoping  barrel  73.  The  inner  gear  73d  is  formed parallel to the
leading groove 73c. The fourth telescoping barrel 73 is provided on the
inner periphery thereof with a linear guiding member 44 having a linear
guiding slot (not shown). A linear guiding 



plate 53 is fixed to the rear end of the linear guiding member 44 by screws
(not shown) with a flange 73g held between the rear end of the linear
guiding member 44 and the linear guiding plate 53. The linear guiding plate
53 has a key portion 53a extending parallel to the optical axis 0. The key
portion 53a is fitted into the linear guiding groove 52b. With this
construction, the fourth telescoping barrel 73 is rotatable with respect to
the stationary barrel 52, and the rotation of the linear guiding members 44
and 53 with respect to stationary barrel 



52 is prevented. Thus, when rotated, the fourth telescoping barrel 73 is
moved in the optical axis direction O by the rotation of the male and
female helicoids 73f and 52a while the linear guiding member 44 and the
linear guiding plate    30 53 move together with the fourth telescoping
barrel 73 in the optical axis direction O but do not rotate. 



The third telescoping barrel (i.e., second linear movable telescoping
barrel) 14 is fitted inside the fourth telescoping barrel 73. The third
telescoping barrel 14 is moved in the optical axis direction O by the
rotation of the fourth telescoping barrel 73. The pin 14b passes through
the above-noted linear guiding slot (not shown) formed on the linear
guiding member 44 and is fitted in the leading groove 73c. In the
telescoping type zoom lens barrel of this second embodiment, when the
driving gear 50 is rotated by a 



motor  (not  shown),  the  fourth  telescoping  barrel  73  is moved in the
optical axis direction O while rotating. Then, the third telescoping barrel
14 is moved in the optical axis direction O while not rotating by means of
the pin 14b guided by the leading groove 73c and the above-noted linear
guiding slot (not shown) of the linear guiding member 44. At this time, the
second telescoping barrel (i.e., first rotatable telescoping barrel)  15 is
rotated by the rotation of the fourth telescoping barrel 73 and is moved in
the optical axis direction O by the rotation of the male and 



female helicoids 15a and 14c. At the same time, the first telescoping
barrel (i.e., first linear movable telescoping barrel) 22 is moved in the
optical axis direction O while    31 not  rotating  by  the  function  of
the  male  and  female helicoids 22a and 15c and the function of the linear
moving keys 16b and 18a. The first lens group L1 is moved together 



with the   first telescoping barrel 22 in the optical axis direction O
while the second lens group L2 is moved in the optical  axis  direction  O
while  not  rotating  by  the function of the linear moving keys 24a and
the linear moving keys 16b and the function of the cam pins 24b and the cam
grooves 15d. Accordingly, the front and rear lens groups L1 and L2 can move
in the optical axis direction O while varying the distance therebetween in
a predetermined relationship to effect zooming. Fig. 13 shows a telescoping
type zoom lens barrel 



having five telescoping barrels, for the third embodiment of the present
invention.   In this third embodiment, the parts or members which are the
same as those in the first arrangement and second embodiment are designated
by the same reference numerals. In addition, the first, second, and third
telescoping barrels 22, 15, and 14 including the associated members thereof
are the same as those in the first arrangement or second embodiment. A
fourth telescoping barrel 73' in this third embodiment is the same as the
fourth telescoping barrel 73 of the second embodiment except that 



an inner gear 73g is formed on the inner periphery at the rear end of the
fourth telescoping barrel 73' in place of    32 the outer gear 73e of the
fourth telescoping barrel 73. In the third embodiment, a stationary barrel
67 fixed to  the  camera  body  10  is  provided  in  place  of  the
stationary barrel 52 of the second embodiment.  Moreover,  a 



rotatable  barrel  (i.e.,  driving  barrel)  69  is  provided inside the
stationary barrel 67 in a manner such that the movement of the rotatable
barrel 69 in the optical axis direction 0 is prevented. Furthermore, a
fifth telescoping barrel   (i.e.,  third linear moving barrel)  60 is
provided which is supported by the rotatable barrel 69. The fourth
telescoping barrel 73' is engaged through a screw thread with the fifth
telescoping barrel 60. The structure of the stationary  barrel  67,
rotatable  barrel  69,  and  fifth telescoping barrel 60 is similar to that
of the stationary 



barrel 11, rotatable barrel 12, and third telescoping barrel 14 of the
first arrangement. The male helicoid 73f of the fourth telescoping barrel
73' meshes with a female helicoid 60a which is formed on the inner
periphery of the fifth telescoping barrel 60. The key portion 53a of the
linear guiding plate 53 is fitted in a linear guiding groove (not shown)
formed on the inner periphery of the fifth telescoping barrel 60. Thus, the
fourth telescoping barrel 73' is rotatable with respect to the fifth
telescoping barrel 60 and the rotation of the 



linear guiding member 44 and the linear guiding plate 53    33 with
respect   to  the  fifth  telescoping  barrel  60  is prevented.
Accordingly,   when   rotated,   the   fourth telescoping  barrel  73'  is
moved  in  the  optical  axis direction 0 while rotating by the function of
the male and female helicoids 73f and 60a while the linear guiding 



member 44 and the linear guiding plate 53 move together with the fourth
telescoping barrel 73' in the optical axis direction  0  while  not
rotating.  A  pin 60b, which  passes through  a  linear  guiding  slot  67e
and  is  fitted  in  a leading groove 69c, is fixed to the outer periphery
of the fifth telescoping barrel 60. The stationary barrel 67 includes an
inner barrel 67a, an  outer  barrel  67b,  and  a  connecting  wall  67c
which connects the rear end of the inner barrel 67a with the rear end of
the outer barrel 67b. The rotatable barrel 69 is 



rotatably placed between the outer and inner barrels 67a and 67b. The
above-noted linear guiding slot 67e which extends parallel to the optical
axis 0 is formed in the inner barrel 67a. A gear portion 69a which extends
in a circumferential direction of the rotatable barrel 69 is formed on the
outer periphery of the rotatable barrel 69. A minute-pitch male screw
portion 69b is formed on the outer periphery of the rotatable barrel 69 at
the front end thereof. The above-noted leading groove 69c which inclines
with   respect   to  a  circumferential   direction  of   the 



34 rotatable barrel 69 and an inner gear 69d which extends parallel  to the
leading groove 69c are formed on the inner periphery of the rotatable
barrel 69. A supporting ring 70 is fixed to the front ends of the inner and
outer barrels 67a and 67b. The supporting ring 70 is  similar  to  the
supporting  ring  13  of  the  second 



embodiment.  The  supporting  ring  70  includes  an  engaging portion 70a
which comes in contact with the inner periphery of the outer barrel 67b,  a
female screw portion 70b which is  engaged  with   the  male  screw
portion  69b,  and  a contacting    portion  70c which comes  in  contact
with  the outer periphery of the inner barrel 67a. The supporting ring 70
is biased toward the stationary barrel 67 by a biasing member (not shown),
so that the position of the supporting ring 70 with respect to the
stationary barrel 67 is maintained. A slot (not shown) through which a
pinion 



(not shown) is engaged with the gear portion 69a is formed in the outer
barrel 67b. A slot (not shown), through which the pin 60b passes to fit in
the leading groove 69c and through which   a  pinion 66 is engaged with the
inner gear 69d,is formed on the inner barrel 67a. A driving mechanism which
gives rotation to the fourth telescoping barrel 73' will be explained
below. This  driving mechanism basically transmits  rotation of the
rotatable barrel 69 to the fourth telescoping barrel 73'.  



35 Gear  supporting  plates  64  and  63  are  fixed  to  a  rear portion
of  the  fifth telescoping barrel  60 by screws  (not shown). The gear
supporting plate 64 supports the pinion 66 which is engaged with the inner
gear 69d of the rotatable barrel 69 in a rotatable manner. The pinion 66 is
placed in a recess (not shown) which is formed on the rear end of the fifth
telescoping barrel 60. A part of the tooth 



portion  of  the  pinion  66  projects  out  of  the  outer periphery of
the fifth telescoping barrel 60. Since the inner gear 69d of the rotatable
barrel 69 is formed in a manner such that the inner gear 69d is parallel to
the leading groove 69c, the engagement of the pinion 66 with the inner gear
69d is maintained even when the fifth telescoping   barrel   60  is  moved
in  the  optical   axis direction O by the rotation of the rotatable barrel
69. A gear train 65 that receives rotation from the pinion 66 is supported
between the gear supporting plates 64 and 63. 



A final gear 65a of the gear train 65 is fixed on a rear portion  of  a
rotation  transmitting  shaft  61  extending parallel  to  the optical
axis 0.  The  rotation  transmitting shaft  61 has  an uniform non
-circular-shaped cross  section throughout its length. A  pinion   62
which   is  slidable  on   the   rotation transmitting  shaft  61  and
rotatable  together  with  the rotation transmitting shaft 61 is supported
by the linear   



36 guiding plate 53, with the pinion 62 being immovable in the optical axis
direction with respect to the linear guiding plate 53. Thus, the pinion 62
moves together with the linear guiding plate 53 and the fourth telescoping
barrel 73'  in  the  optical  axis  direction  O.  The  pinion  62  is
engaged with the inner gear 73g of the fourth telescoping barrel  73'.
Accordingly,  the  rotation  of  the  rotatable barrel  69 is transmitted
to the fourth telescoping barrel 



73'  through  a  rotation  transmitting  mechanism  68  which includes  the
inner  gear  69d,  pinion  66,  gear  train  65, rotation transmitting
shaft 61, pinion 62, and inner gear 73g, no matter where the fifth
telescoping barrel 60 is located in the optical axis direction 0. In the
telescoping type zoom lens barrel of this third embodiment, when the
rotatable barrel 69 is rotated by a motor (not shown), the fifth
telescoping barrel 60 is moved in the optical axis direction O while not
rotating by means of the pin 60b guided by the leading groove 69c and 



the  linear  guiding  slot  67e.  At  this  time,  the  fourth telescoping
barrel 73' is rotated by the rotation of the rotatable barrel 69 and is
moved in the optical axis direction O while rotating by the function of the
male and female helicoids 73f and 60a. At the same time, the third
telescoping  barrel  14  is  moved  in  the  optical   axis direction O
while not rotating. At this time, the second    



37 telescoping  barrel  15  is  moved  in  the  optical  axis direction 0
while rotating by the rotation of the fourth telescoping  barrel  73'.  At
the  same  time,  the  first telescoping  barrel  22  is  moved  in  the
optical  axis direction 0 while not rotating. The first lens group L1 is
moved together with the first telescoping barrel 22 in the optical axis
direction 0 while the second lens group L2 is moved in the optical axis
direction 0 while not rotating by the function of the linear moving keys
24a and 16b and the 



function of the cam pins 24b and the cam grooves 15d. Accordingly, the
front and rear lens groups L1 and L2 can move  in  the  optical  axis
direction  0  while  varying  the distance therebetween in a predetermined
relationship to effect zooming. As can be seen from the foregoing, in the
third embodiment  of   the  present   invention,   the   number  of
telescoping barrels was five.  However, the number of barrels may be more
than five by providingrepeatedlysimilar mechanical structures including the
second and fourth telescoping barrels 



15 and 73, and the rotatable barrel 69, which are all rotated by being
given rotation, and the first, third, and fifth telescoping barrels 22, 14,
60, which are not rotatable but movable only in the optical axis direction
0.    38 CLAIMS: 1. A zoom lens barrel having a plurality of lens groups 



which are moved with respect to one another in a predetermined path, the
barrel comprising:- a driving barrel for rotation about an optical axis of
said plurality of lens groups; at least three telescoping barrels which are
moved in a direction of said optical axis by rotation of said driving
barrel, wherein each of said telescoping barrels which is mounted on an
inner periphery of a previous telescoping barrel of said telescoping
barrels travels a greater distance in said optical axis direction than said
previous telescoping barrel; 



and, a lens group driving means for moving said plurality of lens groups in
said optical axis direction by movement of said at least three telescoping
barrels in said optical axis direction. 2.  A zoom lens barrel according to
claim 1 wherein said plurality of lens groups includes a front most lens
group and a rear most lens group; wherein an inner-most telescoping barrel
of said at least three telescoping barrels, which is placed closest to said
optical axis, supports said front most lens 



group therein; and wherein a second inner-most telescoping    39 barrel
placed adjacent to said inner-most telescoping barrel supports said rear
most lens group therein. 3.  A zoom lens barrel according to claim 2
wherein said second inner-most telescoping barrel comprises a cam ring for
moving said front-most and rear most lens groups in said optical 



axis direction in a predetermined path while varying a distance there
between. 4. A zoom lens barrel having a plurality of lens groups which are
moved with respect to one another in a predetermined path, the zoom lens
barrel comprising:- a driving barrel for rotation about an optical axis of
said plurality of lens groups; at least two rotating telescoping barrels
which are moved in a direction of said optical axis while rotating about
said optical axis by rotation of said driving barrel; 



at least two linear movable telescoping barrels which are moved in said
optical axis direction while not rotating about said optical axis by
rotation of said driving barrel, wherein said at least two linear movable
telescoping barrels support said plurality of lens groups in a manner such
that said at least two linear movable telescoping barrels are movable in
said optical axis direction with respect to said at least two linear
movable telescoping barrels;   



4 0 an inner-most telescoping barrel that is fitted inside one of said at
least two rotating telescoping barrels which is placed closest to said
optical axis among said at least two rotating  telescoping  barrels,
wherein  said   inner-most telescoping barrel is moved in said optical axis
direction by rotation of said one of said at least two rotating telescoping
barrels with respect thereto; and, a lens group driving means for moving
said plurality of 



lens groups in said optical axis direction by movement of said at least two
rotating telescoping barrels in said optical axis direction. 5. A zoom lens
barrel comprising:- at least two rotatable telescoping barrels and two
linear movable telescoping barrels which are concentrically and alternately
arranged, wherein said at least two rotatable telescoping barrels are each
moved along an optical axis while rotating about said optical axis when
rotation is applied thereto, 



wherein said at least two linear movable telescoping barrels are each
movable along said optical axis and not rotatable about said optical axis,
and further wherein each of said at least two linear movable telescoping
barrels is moved along said optical axis by rotation of one of said at
least two rotatable telescoping    41 



barrels which is adjacent to said each of said at least two linear movable
telescoping barrels; a rotation transmitting means which transmits rotation
of one of said at least two rotatable telescoping barrels to another of
said at least two rotatable telescoping barrels; and a movable lens group
including at least a front lens group and a rear lens group, wherein said
front and rear lens groups are supported by the one of said at least two
rotatable telescoping barrels capable of projecting most among said at
least two rotatable telescoping barrels and the one of said at 



least two linear movable telescoping barrels capable of projecting most
among said at least two linear movable telescoping barrels. 6.  A zoom lens
barrel according to claim 5 further comprising a driving barrel which
rotates about said optical axis, wherein said driving barrel applies
rotation to said one of said at least two rotatable telescoping barrels. 7.
A zoom lens barrel comprising:- an outermost rotatable telescoping barrel
which moves along an optical axis while rotating about said optical axis 



when rotation is transmitted thereto; a second outermost linear movable
telescoping barrel which is moved along said optical axis without rotating
about said    42 optical  axis  by  a rotation  of  said  outermost
rotatable telescoping barrel; a second innermost rotatable telescoping
barrel which 



moves along said optical axis while rotating about said optical axis when
rotation is applied thereto; an innermost linear movable telescoping barrel
which is moved along said optical axis without rotating about said optical
axis by a rotation of said second innermost rotatable telescoping barrel;
and a rotation transmitting means which transmits said rotation of said
outermost telescoping barrel to said second innermost rotatable telescoping
barrel. 8. A zoom lens barrel according to claim 7 further 



comprising a movable lens group which includes at least a front lens group
and a rear lens group, wherein said front and rear lens groups are
supported by said innermost linear movable telescoping barrel and said
second innermost rotatable telescoping barrel. 9.  A zoom lens barrel
substantially as hereinbefore described with reference to Figures 1A, 1B, 2
and 11 to 13 of the accompanying drawings.   



43                JUL 1996 said optical axis direction with respect to said
second telescoping barrel;. wherein said movable lens group is supported by
said front   lens   group   supporting   barrel   and   said   second
telescoping barrel. 10. A zoom lens barrel comprising:- at least two
rotatable telescoping barrels and two linear movable telescoping barrels
which are concentrically 



and alternately arranged, wherein  said  at  least  two  rotatable
telescoping barrels are each moved along an optical axis while rotating
about said optical axis when rotation is applied thereto, wherein said at
least two linear movable telescoping barrels are each movable along said
optical axis and not rotatable about said optical axis, and further wherein
each of said at least two linear movable telescoping barrels is moved along
said optical axis by rotation of one of said at least two rotatable 



telescoping barrels which is adjacent to said each of said at least two
linear movable telescoping barrels; a   rotation   transmitting   means
which   transmits rotation of one of said at least two rotatable
telescoping barrels   to  another  of  said  at  least   two   rotatable
telescoping barrels; and    44 



a movable lens group including at least a front lens group and a rear lens
group, wherein said front and rear lens groups are supported by the one of
said at least two rotatable telescoping barrels capable of projecting most
among said at least two rotatable telescoping barrels and the one of said
at least two linear movable telescoping barrels capable of projecting most
among said at least two linear movable telescoping barrels. 11. A zoom lens
barrel according to claim 10 further comprising  a  driving  barrel  which
rotates  about  said 



optical axis, wherein said driving barrel applies rotation to said one of
said at least two rotatable telescoping barrels 12. A zoom lens barrel
comprising:- a first rotatable telescoping barrel which moves in an optical
axis direction when rotation is applied thereto; a first linear movable
telescoping barrel which is moved in said optical axis direction by
rotation of said first rotatable telescoping barrel; a second rotatable
telescoping barrel which moves in an optical axis direction when rotation
is applied thereto; 



a  second  linear  movable  telescoping  barrel  which supports said first
rotatable telescoping barrel and is moved in said optical axis direction by
rotation of said    4 5 second rotatable telescoping barrel; a   rotation
transmitting   means   which   transmits rotation  of  said  second
rotatable  telescoping  barrel  to 



said first rotatable telescoping barrel. 13.A zoom lens barrel according to
claim 12 further comprising a movable lens group which includes at least a
front lens group and a rear lens group, wherein said front and rear lens
groups are supported by said first rotatable telescoping   barrel   and
said   first   linear   movable telescoping barrel. 14.A zoom lens barrel
substantially as hereinbefore described with reference to the accompanying
drawings.  




























