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ZOOM LENS B~RREL 

THIS SHEET HAS BEEN , 
REPLACED 

The .· present invention is d.lrectecl to a zoom lens 

barrel for use in a camera. 'l'he zoom lens barrel is a 

telescoping type zoom lens barrel having a plurality of 

telescoping barreJs. 

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 wliile 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. 
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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 variabl.e 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 

plural! ty 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 
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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 b~rrels. 

1\ccording 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 barre~s, 

wherein the inner-most telescoping barrel is moved in the 
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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 a 

rotatable barrel, a first telescoping barrel which is moved· 

in an optical axis direction by rotation of the rotatable 

barrel, a second telescoping barrel which is engaged 

through a screw thread with the first telescoping barrel 

and is moved in the optical axis direction when rotated, 

at least two movable .lens groups which are moved in the 

optical axis direction by a rotation of the second 

telescoping barrel, and a rotation transmitting means for 

transmitting rotation of the rotatable barrel to the second 

telescoping barrel. 

According to yet another aspect of the present 

invention, a zoom lens barrel is provided which comprises a 

stationary barrel, a movable lens group including at least 

front and rear lens groups, a first telescoping barrel 

which moves in an optical axis direction with respect to 

the stationary barrel, a second telescoping barrel which 

moves in the optical axis direction with respect to the 
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first telescoping barrel, and a front lens group supporting 

barrel which moves in the optical axis direction with 

respect to the second telescoping barrel, wherein the 

movable lens group is supported by the front lens group 

supporting barrel and the second telescoping barrel. 

According to yet another aspect of the present 

invention, a zoom lens barrel is provided which comprises a 

at least two rotatable telescoping barrels and two linear 

movable telescoping barrels which are concentrically and 

alternately arranged, wherein the at least two rotatabl.e 

telescoping barrels are each moved alon~ 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 rota.table 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 r.otatable 

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 

1li111m1~1or 



T 

6 

THIS SHEET HAS BEEN 
REPLACED 

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 t·elescoping barrels which projects most among said 

at least two linear movable telescoping barrels.· 

According to yet another aspect of the present 

invention. a zoom lens barrel is provided which comprises a 

a first rotatable telescoping barrel which moves in an 

optical axis direction when rotation is given thereto. a 

first linear movable telescoping barrel which is moved in 

the optical axis direction by rotation of the first 

rotatable telescoping barrel. a second rotatable 

telescoping barrel which moves in an optical axis direction 

when rotation is given thereto, a second linear movable 

telescoping barrel which supports the first rotatable 

telescoping barrel and is moved in the optical axis 

direction by rotation of the second rotatable telescoping 

barrel, a rotation transmitting means which transmits 

rotation of the secorid rotatabl~ telescoping barrel to 

the first rotatable telescoping barrel. 

= Examples of the present invention will be described below; in 

detail with. reference to the accompanying drawings, in 
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Fig. 11\ and lB are half cross-sectional views of a 

telescoping type zoom lens barrel for a first embodiment of the 

present invention. Fig. lA shows a retracted state and Fig. lB 

shows a maximum extended state thereof, respectively; 

Fig. 2 is an expanded portion of the stationary 

barrel of the telescoping typ.e 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 second embodiment- .. 

of the present invention; 
::·!. -~ , .• : • 

. Fig. 4 is an exploded isometric view of a r.ear 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 second embodiment of the present 
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Fig. 8 is an isome~ric 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 second embodiment of the present 

invention showing the retracted state thereof,; 

Fig. 10 is a half cross sectional view of the telescoping 

type zoom lens barrel of the second embodiment of the present 

invention showing the most extended state.thereof; 

Fig. 11 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; 

Fig. 12 is a half ?ross sectional view of a telescoping 

type zoom lens barrel of th~ third 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 fourth embodiment of the present 

invention showing the most extended state thereof. 
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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 ~perture plate 112 at the rear end 

thereof. The aperture plate 112 has four linear rails: 

inner guiding rails l 12a 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 llla which extends parallel to an 

optical axis 0 is formed on the inner periphery of the 

stationary barrel 111. A leading slot 11 lb is formed on the 

stationary barrel 111. The leading slot lllb is formed as a 

1 inear slot as shown in Fig. 2 which inclines with respect 

to both the optical axis direction 0 and a circumferential 

direction of the station~ry 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. 
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b;u·re.l 115 in l:he r.>pl:f.cal axis di.r.ecl:i.on .ls prevented by 

t:he restr.ict.f.on rinCJ l.J6. /\. rotati.on tr.an~ml.ttJ.ny groove 

1 .l5b which extends pr.tr.nl .lel t:o the opt.i.cal axis 0 i.s for.med 

on the inner periphery of t:hP. dr·fv.fn9 bnrr.e.l 1.15. I\ secl:or 

gear 117 is formed on I.he outer pP.rlphF?.ry of t:he <lriving 

barr.el 115. 1\ plnlon .I .I.A which J.s r:ol:etl:ecl by a motor 119 is 

engaged with the sect.:nr. 9P.rir. 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 barrel120. 

The rotation transmit l:J ny pl11 120a pt=lS!';es through the leading 

slot I°llb and f.ll:s inl:o t:he rotat:.ion transmitting groove 

115b. With this str.ucl:ure, when the driving barrel 115 

rotates, this rotat J.on Js tr.ansmJl:l:ed to the third 

t:elescop1ng barr.el 120 through t:he rotation transmit ting 

groove 115b and the t:ol:atlon transrnittlng p.ln 120a, thus 

the thircl telescopJ.11g b;:n:r.el 120 moves 1 n the optical axis 

dJ. r:ection wh.l.le rota f: lug in accordance wl th the profile of 

the leading slot .llJb. 1\ rotation transmitting groove 120b 

which extencls parr"'I l .l~.1. t:o t:he optical ax.ls 0 is formed on 

the inner periphery of Ure Uri rd telescop.tng barrel 120. 

/\ first linear. mr>VJ.ng member 127. is slidah.ly fitted 

ins.lde the thircJ f:eJ.P.Rcoping bar.rel l 20. An inner flange 

I 20c is formecl at the rear en<1 of the thlr<1 telescoping 

barrel 120. 'I'he i.nner flange 120c Js held between a rear 
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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 

o. The linear guiding member l 22c runs along the 1 !near 

guiding· groove Illa 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 O 

without rotating but with a relative rotation with respect 

to the third telescoping barrel 120. A linear guiding 

15 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 

20 optical axis direction O 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 

25 s·tructure between the first linear moving member 122 and 
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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 be tween 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 
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relatively rotatable with respect to the second telescoping 

barrel 124 and movable together with the second. telescoping 

barrel 124 in the optical axis direction 0. 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 0 whil_e 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 LI 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. 1'he 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 
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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 LI and L2 a 

predetermined path whereby the focal length is 

continuously varied. 

The inner periphery of the shutter block 130 meshes 

wit·h 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 

suppo~ting frame 135, i.e., the front lens group Ll, is 

moved in the optical axis direction 0 through the 

. helicoids 136 for focusing. The shutter block 130 includes 

shutter blades l 30b 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 Ll 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 

m~chanism 141 has a plurality of blades which are opened so 
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a photographing aperture 140a and closed to 

144, 145, and 146 designate light 

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 preyenting 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. lA, 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 llSb and 

the rotation transmitting pin 120a and the engagement of 

the rol::al::ion transmitting groove 120b and the ·rotation 

transmitting pin 124a. Since the rotation tiansmitting pin 
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120a which is fixed to the third telescoping barrel 120 is 
I 

fitted in the leading slot lllb, the third telescopirtg 

ba~rel 120 moves in the optical axis direction 0 while 

rotating in accordance with the profile of the leading slot 

lllb. This movement of the third telescoping barrel 120 in 

the optical axis direc.tion 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 O 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 O is 

transmitted to the second l !near 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 Ll 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 Ll 

and L2 are moved in the optical axis direction O in a 

·predetermined relationship to effect zooming by the 
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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. 18 shows the 

position of the zoom lens barrel of the fi.rst embodiment 

in which the front and rear lens groups LI and L2 are fully 

extended, by the above-explained actions. As can be seen in 

Fig. lB, 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. IA and the position 

shown in Fig. 18.. A picture c;:an 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. lB has. When the zoom lens barrel is in the state 

shown in the half cross sectional view of Fig.lB, 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. lA, 

that is, the retracted state, by following the steps of actions 

mentioned above in an opposite way. 

Al though the telescoping type zoom lens barrel of the 
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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, al though t_he telescoping type zoom lens 

barrel of the first embodiment is a type of zoom lens 

barrel which has a zooming optical system consistin~ 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 O. by a cam mechanism including the 



19 

THIS SHEET HAS BEEN 
REPLACED 

cam groove. 128 and the cam pin 132, instead of the cam 

mechanism, th~· supporting frame 131 ~ay 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 for a 

second embodiment of the present invention. A zoom lens 

optical system of· this second embodiment consists of a 

first lens group Ll ·and a second lens group L2. The first 

lens group r .. l is a lens group for focusing. Namely, the 

first lens group Ll moves in the optical axis direction 0 

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 lla, an outer barreL 

l lb, and a connecting wall 1 lc which connects the rear enc;t. 

of the inner barrel Ila with the rear end of the outer 

barrel llb. A rotatable barrel (,i.e., driving barrel) 12 is 

rotatably pl~ced between the inner and outer barrels lla 

and llb. A linear guiding slot lle which extends parallel 

to the optical axis O is formed on the inner barrel Ila. 

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 
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rotatable bar.rel I) ~•= t:he front end thereof. '/\ leading 

groove 12c which i11cJ ine~ w.ll'.h rF.!specl: t:o a clrcumferential 

cl.ir.ection of l:hP T.ol:nl:Ah.lP. ba1~rel 17. etnd an inner. gear 12d 

~hich extends pncnl1el to t:he lead i. ng groove J. 2c are· 

forme<l on the .t1111r~1: pP.r:Jpher.y of l:he rotatable hat-rel 12. 

'/\ supportJng r.Jng 13 ls flxP.d to the front: ends of the 

inner ar1<l outer h~r:reJs lla and llb. The supporting ring 

13 incl ucJP.s ;:in r.m.i;:iq .i ng portion l Jn which comes in contact 

with the J.1u1P.r per.lpher-y of the oul:er har.rel l lh, a female 

screw portion .~Jh whlch is engaged with the 1m=1le screw 

portion 12h, ;.incl Fl contacting portJon !Jc whtch comes ·in 

contact with t:h~ out:er periphery of l:he inner barrel lla. 

The supportlng r..lnq 13 ls IJJ.ased toward the stationary 

barrel 11 by a hJrising member (not: shown), so that \:he 

posi tlon of l:he Ruppor.tlng r. i ng Ll wl th respect to \:he 

stationary bar:r.~l J 1 Js mainta.lm~cl. l\ gear poction 1Jd is· 

formed on a p~t~ of the outer peripheral edge of t:he 

supporting ring lJ. The strength of the stationary barrel 

.11 , spec.lflcal 1.y that of the front encl thereof, is 

increased by the suppor.tlng ring 13. 

A slot lld is formed in the outer barrel llb through which 

a pinion llf is engaged with the gear portion 12a. A slot (not 

shown) is formed in the inner barrel lla 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. 
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A third '° .. telescoping bar.rel 14 which moves in the 

optical axis direction O is fitted inside the inner barrel 

11a. A guiding projection 14a, whicli is inserted into the 

linear guiding slot 1 le, 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 gro6ve 14d, which extends parallel to the optical 

axis o, are formed on the inner periphery of the third 

telescoping barrel 14. With this structore, 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 1 inear guiding slot 

Ile 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 ~arrel l4. 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 
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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 !Sb 

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, fo.rmed on the linear 

guiding plate 17, is fitted into the linear guiding groove 

14d of the th.ird tele.scoping 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 1.5 is moved in the optical axis 

direction 0 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 0 without rotatirig. 

Linear moving keys 16b whi~h extend parallel to the 

optical axis 0 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 
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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 hel icoid 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 gro~p Ll. 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 Ll 

·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 pe.riphery 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 
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an object 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 1-s engaged with the male 

helicoid 22a and cam grooves lSd 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 hel icoid 15c. 

When the telescoping barrel of this embodiment 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 
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lens group Ll is moved in the optical axis direction 0 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 0 with 

respect to the front lens group Ll 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 l 4e 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 

·1eading groov_e 12c, the . engagement of the pinion 30 with 
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the inner gear 12d is maint~ined 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 3la of the gear train 31 is fixed on a rear 

portion of a rotation transmitting shaft 32 extending 

parallel to the optical axis 0. The rotation transmitting 

shaft 32 has an uni form non -circular-shaped cross section 

throughout its length. 

A pinion ( 1. e., second pinion} 33 which is sl ldable on 

the rotation transmitting shaft 32 and rotatable together 

with the rotation transmi ttlng shaft 32 is supported by 

the l.inear 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 0. The pinion 33 is 

engaged with an inner gear (i.e., second inner gear) 15e 

formed on the inner periphery C?f 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 

11i1ii1nr 
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15e. no matter where the third telescoping barrel 14 is 

located in the optical axis direction O. 

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 Ll 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 

third embodiment of the present invention. In this third 

embodiment. the parts or members which are the same as 

those in the 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 second 

embodiment. 

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 
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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 ot 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 

hel.icoid 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 
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optical axi.s direction 0. The fourth telescoping barrel 73 

is· further provided on the inner periphery thereof with a 

leading grbove 73c and an inner gear 73d, which are similar 

to the leading groove l 2c and the inner gear l 2d of the 

second embodiment. 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 ~roove 73c. 

The fourth telescoping barrel 73 is provided on the 

inner periphery thereof with a linear guiding member 44 

having a 1 inear guiding slot (not shown). A 1 inear 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 1 inear 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 O. 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 
I 

barrel 73 is moved in the optical axis direction O by the 

rotation of the male and female helico!ds 73f and 52a while 

·the linear guiding member 44 and the linear guiding· plate 



30 

THIS SHEET HAS BEEN 
REPLACED 

53 move· together with the fourth telescoping barrel 73 in 

the optical axis direction 0 but do not rotate. 

The third telescoping barrel (i.e .• second 1 inear 

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 abbve-noted linear guiding slot (not shown) 

formed on the lirtear guiding member 44 and is fitted in the 

leading groove 73c. 
··•.;r.::.· 

In the telescoping type zoom lens barrel of this 

third 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 telescopi!lg barrel 14 is moved in the optical 

axis direction O while not rotating by means of the p.ln 14b 

guided by the leading groove 73c and the above-noted linear 

guiding slo·t ('tfot 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 0 by the rotation of the male and 

female helicoids !Sa and 14c. At the same time, the first 

telescoping barrel (i.e., first linear movable telescoping 

barrel) 22 is moved iii the optical axis direction 0 while 
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uot rotating hy fnnc I: .l on o ( t-.he male ond female 

helicoicls 2J.A ancl .l!'ir: n11r.1 t·he funct.1011 of \:he Jl1H~<u.· moving 

keys 16b and JOet. Th~ firs!: lens gnwp I..J :Is moved l:ogether 

wi.th the fJ.1:st te.lr.m;opJng bartel }.). in t:he optJcal axis 

clin .. rf·f("t1l n whflr lh•• ~f'f"fHH1 )pns CJICU1P I.). .ts lllOVPCl .i.n the 

optical ax.is c1 i .r.ec t: i 011 () whi J.P. not 1.ntating hy the 

[unction of th~ .I fn~.-.r movfng keys 7.4<1 anrl t:hP. linear 

rnov lng keys l Gb ruul I""' fun~t i0n of: l:hP. c::.am plus 24b and 

the cam grooves 151.1. /\t:conJingly, t.h~ f1:ont: and r:e•:u.· lens 

q1·oups 1.1 and 1.7. cil11 mov~ In thP. opt· tcnl. rtx.ls <l.l r e<.:tlon 0 

while varying l:he cli:sl;incP. l:herebel.:ween .in a preclel:ermined 

r.el A t.ionshlp to F:>f fer.: I.: ;r.00111.I ny. 

Fig. 13 shows n tel P.scoping type 7.0(lm lem:; barrel 

having five l:elP.scopfnq ban:els, for l:he fourth 

embodiment of th~ pn'?Sf'!ll t 1 nven I: .I on. Jn this fourth 

l';!mbodimen t, the pa1·t:~ or.. member.·s whlch are the same as 

those in the second f.lntl t.h.Lrcl emuoolments are desJ.gnated by 

the same reference nu111nn1 J ~. ln add.it.ion, the fi.rE;t, second, and 

l:hi rd telescopJ.ng 1.m n:P. ls 22, 15, and 14 inclucllng the 

flssoc.lated members lherP.of are the same as thosP. in the 

second or thi rel emhod lme11t:. 1'. fourt:h l:elescoping barrel 73 • 

in this fourth emhoc1.i.ment is the same as the fourth 

telescoping bar.rel 7J of the thlnl embocliment except that 

an loner gear 73g ls for.med on the inner periphery at the 

rear encl of the fouf"l:h l:P.lescoplng bar·rel 73·• in place of 
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the outer gear 73~ of the fourth telescoping barrel 73. 

In the fourth embodiment, a stationary barrel 67 fixed 

to the camera body 10 is provided in place of the 

stationary barrel 52 of the third 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 O is prevented. Furthermore, a fifth telescoping 

barrel (i.e., third 1 inear 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 second embodiment. 

The male helicoid 73f of the fourth telescoping barrel 

73' meshes with a female hel icoid 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 
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fifth telescoping barrel 60 is 

prevented. /\ccordingly, 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 rotatihg. 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 O is formed ·in the 

inner barrel 67a. I\ 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 
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·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 th~ 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. 

·rhis driving mechanism basically transmits rotation of the 

rotatable barrel 69 to the fourth telescoping barrel 73'. 
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Gear supporting· plates 64 and 63 are fixed to a rear 

portion of the fifth telescoping barrel 60_ ·by screws (not 

s.hown). 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 ~hown) 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 0 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 transrni tting shaft 61 is supported by the linear 
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guiding plate 53, with the pinion 62 being immovable in the 

optical axis direct:ion 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'. Acco~dingly, 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 transmit ting shaft 61, pinion 62, and inner gear 

73g, no matter where the fifth telescoping bartel 60 is 

located in the optical axis direction 0. 

In the telescoping type zoom lens barrel of this 

fourth embodiment, when the rotatable barrel 69 is rotated 

by a motor (not shown), the fifth telescopiJ1g barrel 60 is 

moved in the optical axis direction 0 while not rotating by 

means of the pin 60b guided by the leading groove 69c and 

the line~r 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 0 while rotating by the function of the male and 

female helicoids 73f and 60a. At the same time, the third 

telescoping bari.~el 14 is moved in the optical axis 

direction O while not rotating. At this time, the second 
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the optical axis 

direction o 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 Ll 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 Ll 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 fourth 

embodiment of the present invention, the number of 

\I, 
telescoping barrels was fitie. However, the number of barrels 

may be more than five by providing,repeatedly~similar 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 o. 
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1.A zo?m lens barrel having a plurality of lens groups 

which are mbved 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 barre.ls 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 

previdus 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. 

4.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 an second inner-most 
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saicl inner-most 

telescoping barrel supports said rear most lens group 

therein. 

3.A zoom lens barrel according to claim 2 wherein said 

s~cond inner-most telescoping barrel comprises a cam ring for 

moving said front most and rear most lens groupc;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 
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respect to said at least two linear movable telescoping 

barrels; 

an inner-most telescoping barrel that is fitted 

inside one of said · at least two rotating telescoping 

barrels which .is placed closest to said op_tical axis among 

said at least two rotating telescoping barrels, wherein 

said inner-most telescoping barrel is moved in said optical 

ax~s 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 rota.ting telescoping barrels in said 

optical axis direction. 

5. A zoom lens barrel comprising~ 

a rotatable barrel; 

a first telescoping barrel which is moved in an 

optical axis direction by rotation of said rotatable 

barrel; 

a second telescoping barrel which is engaged through 

·a screw thread with said first telescoping ·barrel and is 

moved in said optical axis direction when rotated; 

at least two movable lens groups which are moved in 

said optical axis direction by a rotation of said second 

telescoping barrel; and, 
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for transmitting 

to said second 

6.A zoom lens barrel according to claim 5 wherein said 

rotation transmitting means compr~ses: 

a first pinion which is supported on said first 

te1escoping barrel in a rotatable fashion with a portion of 

said first pinion positioned on an outer periphery of said 

first telescoping barrel; 

a first inner gear which is formed on an inner 

periphery of said rotatable barrel in a manner such that 

said first inner gear inclines with respect to a 

circumferential direction of said rotatable barrel so that 

said first pinion is always engaged with said first inner 

gear; 

a second inner gear which is formed on an inner 

periphery of said second telescoping barrel; 

a second piniqn which is supported on said second 

telescoping barrel so that said second pinion is always 

engaged with said second inner gear; 

a gear mechanism which transmits rotation of said 

first pinion to said second pinion, regardless of a 

relative . position of said first telescoping barrel with 

respect to said second telescoping barrel. 
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7.A zoom lens barrel according to claim 6 wherein said 

gear mechanism includes a gear train and a rotation 

transm·i tting sha:ft which extends parallel to said optical 

axis and on which a final gear of said gear train is fixed; 

wherein said first_ pinion is engaged with said gear . train;· 

and wherein said second pinion is slidably fitted 

on said rotation transmitting shaft, with said second p!nio~ 

being rotatable together with said rotation transmitting shaft. 

8.A zoom lens barrel according to any one of claims 5 to 

7 wherein said at least two movable lens groups are supported 

by said second telescoping barrel. 

9. ,.: zoom lens barrel comprising:--

a stationary barrel; 

a movable lens group including at least front and 

rear ·lens groups; 

a first telescoping barrel which moves in an 

optical axis direction with respect to said sta~ionary 

barrel; 

a second telescoping barrel which moves in said 

optical axis direction with respect to said first 

telescoping barrel; and 

a front lens group supporting barreJ which moves in 
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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 parrels; and 

/ 
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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 1 inear movable telescoping barrel which 

supports· said firs~ rotatable . telescoping barrel and is 

moved in said optical axis direction by rotation of said 
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which transmits 

rotation of said second rotatable telescoping barrel to 

said fir~t 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. 


