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Fig. 1 is an exploded perspective view of a pho- tographic optical system
in accordance with the Technical Field
present invention; Fig. 2 is a longitudinal sectional view of a photo- The
present invention generally relates to a pho-   5  graphic optical system
in a camera formed in ac- tographic optical system in accordance with the
gen-   cordance with the present invention; eric part of claim 1 and to a
camera in which such a   Fig. 3 is a front elevational view of a camera
photographic optical system is used.                  formed in accordance
with the present invention. This application is related to the commonly as-
Fig. 4 Is a perspective view of a light intercepting signed application
filed on even date herewith, inter-  10  ring; national publication No. W0
87/07036, entitled "Zoom   Fig. 5 ist a sectional view taken along line
XXXVII- Lens Drive System for lens shutter type of Camera",   XXXVII of
Fig. 4; the disclosure of which is expressly Incorporated by   Fig. 8 is a
sectional view of a second embodiment reference herein.
of a light intercepting ring formed in accordance EP-A-144,933 shows a lens
barrel having a first  i5  with the present invention which Is similar to
the barrel comprising an annular groove, and a second     view of Fig. 5.
barrel. A member which is elastic in the radial direc- tion is provided
adjacent to the second barrel Inside  BEST MODE FOR CARRYING OUT THE an
annular groove in order to prevent noise from the  INVENTION camera inside
from getting to the outside via the lens   20 barrel.
The present invention will now be described be- One primary object of the
present invention is to  low in greater detail, whith specific reference to
the provide a photographic optical system having a rotat-  accompanying
drawings which Illustrate a variety of able cam ring with at least one
groove therein and  embodiments and features of the present invention.
having at least one axially movable lens barrel, in this  25  The
description will be generally provided in ac- system light is prevented
from entering the interior of  cordance with the following general sub
headings: the cam ring.                                          A. The
Overall Camera Construction for a Lens Another object is to provide a lens
shutter type   Shutter Type of Camera camera with a light Intercepting
assembly which min-   B. Light Interception Assembly And Mechanism. imizes
light from entering a photographic optical as-  3o sembly lens system.
A. Overall Camera Construction for a Lens Shutter Type of Camera DISCLOSURE
OF INVENTION The overall construction of a lens shutter type of In a
photographic optical system having a cam   3s  camera formed in accordance
with the present inven- ring rotatable In a constant axial position and at
least  tion is well illustrated in Figs. 1, 2 and 3. Alens shutter one
movable lens barrel movable along an optical   type of camera formed in
accordance with the present axis of the photographing optical system in
response  invention essentially comprises a photographic opti- iJ  to
rotation of the cam ring, a light Interception member  cal system like a
zoom lens barrel block 1. Addition- is provided which is positioned in a
space between a   40  ally it comprises a finder and strobe block 2
(herein- front end of a cam ring support member and a front  after referred
to as a finder block), a light emitter and cover having an opening through
which the lens bar-  a light receiver forming a portion of a distance
meass- rel is adapted to move.                            uring, i.e., AF,
device, and a zooming motor which is In an otheraspectof the present
invention a cam-  used for the zooming operation of the photographing era
is provided which has a photographic optical sys-  45  optical system. All
of these elements are secured to tem with a rotatable cam ring and with a
light blocking  a base 6 which forms an immovable portion of the mechanism.
camera body. Other objects, features and advantages of the      Base 8
includes, as is best illustrated in Fig. 2, a present invention will
hereinafter be described.   lens barrel supporting plate portion Ba which
lies in a so  plane which is perpendicular to the optical axis of the BRIEF
DESCRIPTION OF DRAWINGS                      lens; and a horizontal
supporting plate portion 6 is provided which extends at right angles from
the lens The above and other objects, features, and ad-  barrel support
plate portion 6a. Support plate portion vantages of the present invention
will be described in  6 extends beyond the side edge of plate 8a, in order
greaterdetail with respecttothe accompanying draw-  us  to support finder
assembly 8 and strobe assembly 9. ings, In which like reference numerals
represent aim-  The base further comprises motor supporting plate liar
elements throughout the several views, and    portions 6 which are
positioned perpendicularly with 



wherein:                                           respect to the
horizontal support plate portion 6 Lens 2    3                   EP 0 497
383 B1                 4 barrel block I Is supported on lens barrel support
groups Li and L2, as illustrated In Fig. 2, are dis- plate portion 6a,
which has a central opening (unre-  closed in commonly assigned U.S.
PatentApplication ferenced) for receiving the lens barrel block.     Serial
No. 935,982, filed on November 28, 1986, the Finder block 2 is secured to
the right hand portion  disclosure of which is expressly Incorporated by
ref- of horizontal support plate portion 6, as viewed from    5   erence
herein. the front of the camera.                               The
structure of shutter block 23 is known perse. Lens barrel block I Is
adapted to be actuated by  This shutter block rotates lens feeding lever
23a over zooming motor, and the construction of this block will  a
predetermined angular displacement in accordance be described hereinbelow
with more specific refer-  with a detection signal which is received by the
shut- ence to Figs. 1 - 2. Arearsecuring plate I is mounted  lo  ter block
from the distance measuring device, as de- to lens barrel support plate
portion 6a of base 6 byfas-  scribed hereinafter, via a pulse motor which
is incor- tening screws 10, as is best illustrated In Fig.2. Rear  porated
within the camera body and which is adapted securing plate 11 Includes four
guide rods 12 which  to open shutter sector23b, which has been closed for
are attached to and through bores In the rear portion  a predetermined
time, and to thereafter return lens of the guide plate and which are
located about the opt-  15  feeding lever 23a into its original position
after the ical axis of the photographing optical system and par-  shutter
has again closed. This type of shutter block is allel to this axis. Afront
securing plate 13 is secured  disclosed, e.g., in unexamined Japanese
Published to the front ends of guide rods 12; these guide rods  Patent
Application (KOKAI) No. 60-235,126, dated and plates are the main securing
elements for lens  November 21, 1985, the disclosure of which is ex- barrel
block 1.                               20  pressly incorporated by
reference herein. The present A rotatable cam ring 14 is positioned between
camera utilizes such a shutter block in the fundamen- frontand rearsecuring
plates 13 and 11, respectively;  ta[ way disclosed therein. a sector gear
15 is provided about a substantial por-  Finder block 2 Includes finder
assembly 8 and tion (but preferably not the entire 3600) of the outer
strobe assembly 9. The finder device and the strobe periphery of cam ring
14; this gear can be attached   25  device are adapted to vary,
respectively, the field of to the cam ring by conventional means, e.g., via
set  finder view and the illumination angle, i.e., the inten- screws I5a,
as seen In Fig.2; this gear Is adapted to  sity of the strobe, in
accordance with variance In the engage, either directly or indirectly, a
pinion which is  focal length of the lens barrel block 1. Zooming motor
positioned between the gear train support plate and  is used as a power
source both for finder control and the motorsupport plate portion. Gear 15
can be a sec-  30  strobe control; only a single motor need therefore be
tor gearwhich will covera predetermined range of ro-  used. tational
movement of cam ring 14. The cam ring Is it- self provided with zooming cam
grooves 20 and 21   B. Light Interception Assembly and Mechanism (see Fig.
1) which are used to engage the front and rear lens element groups,
respectively.       35       The light interception mechanisms are best
illu- A roller 17, as illustrated in both Figs. I and 2, is  strated in
Figs. 2 and 4 - 6 of the present application. positioned within zooming cam
groove 20; this roller  In a lens shutter type of camera as described is
attached to a front lens group frame 16. A roller 19  herein, the front and
rear lens element groups can be of rear lens group frame 18 is positioned
within zoom-  independently moved along the photographing opti- ing cam
groove 21, again as illustrated in Figs. 1 and   40  cal axis direction in
order to effect a lens zooming op- 2. Front lens group frame 16 and rear
lens group   oration. Since a gap exists between the front lens frame 18
are movably guided by guide rods 12, and  groupframe 16 and the rearlens
groupframe 18, and a decorative frame 22 and shutter block 23 are se-
since cam ring 14, which Includes through cam cured to the front lens group
frame 16 via set screws  grooves 20 and 21 for actuating movement of lens
22a, as best seen In the exploded view of Fig. 1, as   45  frames 16 and
18, Is located about the outer periph- well as in the cross-sectional view
of Fig. 2.     eries of the lens frames, the possibility exists that un-
The front lens frame 24 which supportsfront lens  desirable light rays
would otherwise penetrate into element group LI is engaged by shutter block
23 via  the photographic optical system  of the camera helicoid 25, which
is shown in Fig. 1. Front lens frame  through the gap between the front and
rear lens 24 includes an arm 24a which engages lens feeding   50  group
frames and through the cam grooves 20 and lever23a of shutter block23 (see
Fig. 2), sothatwhen  21. Further, since front lens group frame 22 moves
lens feeding lever 23a rotates In a circumferential di-  through opening
201 of front cover 200 (see Fig.2), 



rection in orderto rotate front lens frame 24, thefront  rays of light can
also enter the camera via opening lens frame will move along the direction
of the optical  201. The front cover 200 covers the front face of lens axis
of the photographing optical system under the   55   barrel block I and
supports lenses L3 and L6 of the guidance of helicoid 25. Rear lens element
group L2  finder as well as strobe block 2. Opening 201 is Is directly
attached to rear lens group frame 18, as  formed along and defined by an
inner flange 202 of seen in FIg.2. One desired configuration of lens
front cover200, so that the movable decorative frame 3    5
EP 0 497 383 B1                 8 22, i.e., which includes the front group
lens frame 16,  Alternately, it would be possible to replace annu- will
move through opening 201 when the camera is in  lar light intercepting
member 220 with a conventional its zooming operation. An annular space 203
having  0-ring structure which would be the simplest manner a relatively
small width W Is provided between Inner  of intercepting light and
preventing It from reaching flange 202 and front stationary plate 13. The
front   a   undesired areas within the camera. stationary plate Is
substantially annular in configura-  With such a light intercepting
mechanism, unde- tion.                                              sirable
light rays will notenterthe camera lens system In order to prevent rays of
light from penetrating  through the circumference of the front lens group
into the camera, as noted above, a light Intercepting  frame 16 andlor the
rear lens group frame 18, nor mechanism has been provided. Specifically, a
light in-  io  through the front annular opening between the lens
tercepting assembly 210 which comprises a plurality  barrel and camera
cover. of sections is provided about the outer periphery of cam ring 14 and
is adapted to cover through or con- tinuous cam grooves 20 and 21 in order
to intercept  Claims rays of light and prevent them from entering the
inter-  *5 ior of lens barrel block 1.                        1. A
photographic optical system (1) having a cam An annular light intercepting
member 220 which     ring (14) with at least one cam groove (20, 21) forms
an additional portion of the light intercepting as-  therein, said cam ring
(14) being rotatable at a sembly is provided in annular space 203, which is
de-  constant axial position, said system (1) further fined by the space
between front stationary plate 13,  20  having at least two movable lens
barrels (22, which rotatably supports the front portion of cam ring
23,24,25, L1, 16; 12,18) independently movable 14, and front cover 200, as
best seen in Fig.2.       along the optical axis of said photographic sys-
Annular light Intercepting member 220 which Is     tem (1) in association
with rotation of said cam positioned within annular space 203 comprises an
ring (14) characterised by a front stationary plate elastic annular
body221, e.g., rubber, and an annular  25  (13) having a central, hole for
receiving at least reinforcing plate 222, so that the light intercepting
one movable barrel, a front cover (200) having a member 220 will be have
the overall configuration of   central hole for receiving said at least one
mov- a substantially flat annular ring, as best illustrated In  able barrel
and positioned in front of said front Figs. 4 and 5. The thickness w of
light intercepting   stationary plate (13), and, at least one light inter-
member 220 is slightly less than the width W of an-  3o  cepting member
(220) positioned in an annular nularspace 203, so thatthe light
intercepting member  space (203) between the front stationary plate 220 can
move overa small distance within space 203,   (13) and the frontcover
(200), said light Intercept- along the direction of the photographing
optical axis.  ing member (220) being arranged to move over a Elastic body
221 of light Intercepting member 220  small distance within said space
(203), along the is provided, along its inner periphery, with a light in-
36  direction of the optical axis. tercepting lip 223 having a small width
which slidably contacts the outer periphery of decorative frame 220.  2. A
system in accordance with claim 1, wherein Reinforcing plate 222 can be
secured to elastic body   said light intercepting member (220) Is annular.
X    221, e.g., by partially imbedding the elastic body 221 into connecting
recesses, holes or apertures 224   40  3. Asystem in accordance with one of
the preceding formed in reinforcing plate 222, which plate is made,
claims, wherein the Interior periphery of said light e.g., of metal or
synthetic resin. The inner lip 223 is  intercepting member (220) comprises
at least extremely flexible and is capable of moving in either  one
flexible lip (223) which slidably contacts the direction axially of a lens
barrier block about which it  outer periphery of said lens barrel (22). Is
positioned. The lip can thus play a minor role In re-  45 ducing rebound of
the barrier block after it ceases  4. A system in accordance with claim 3,
wherein movement in a first axial direction.                  said at least
one flexible lip (223) comprises 



Fig. 6 illustrates a second embodiment of the an-  means for minimizing
rebound of said barrel (22). nular ring illustrated in Figs. 4 and 5, in
which two spaced light intercepting lips 223 (rather than merely  50  5. A
system in accordance with claim 2, 3 or 4, one) are formed on the inner
peripheryofannular light  wherein an annular reinforcing plate (222) is
pos- intercepting member 220 in order to Increase the light  tioned about
the outer periphery of said annular interception effect of the apparatus.
These lips are  light intercepting member (220), said plate (222) spaced
from each other in a parallel fashion and form  comprising metal or plastic
(224) which is more a generally annular U-shaped, inwardly directed an-  55
rigid than said annular member (220), said annu- nular flange for the light
intercepting member. Elastic  lar member (220) being elastic. body 221 is
used to cover the outer periphery of rein- forcing plate 222 in such
structure.               6. A system in accordance with one of claims 2 to
5, 4    5                   EP 0 497 383 B1                 6      I 111111
10111 11111 IlilI II|l 22, i.e., which includes the front group lens frame
16,  Alternately, It would be possible to replace annu- will move through
opening 201 when the camera Is In  lar light intercepting member 220 with a
conventional its zooming operation. An annular space 203 having  0-ring
structure, which would be the simplest manner a relatively small width W is
provided between inner  of intercepting light and preventing it from
reaching flange 202 and front stationary plate 13. The front   5
undesired areas within the camera. stationary plate is substantially
annular in configura-  With such a light Intercepting mechanism, unde-
tion.                                               sirable light rays will
notenterthe camera lens system In order to prevent rays of light from
penetrating  through the circumference of the front lens group into the
camera, as noted above, a light intercepting  frame 16 andlor the rear lens
group frame 18, nor mechanism has been provided. Specifically, a light in-
io  through the front annular opening between the lens tercepting assembly
210 which comprises a plurality  barrel and camera cover. of sections Is
provided about the outer periphery of cam ring 14 and is adapted to cover
through or con- tinuous cam grooves 20 and 21 in order to intercept  Claims
rays of light and prevent them from entering the inter-  15 ior of lens
barrel block 1.                         1. A photographic optical system
(1) having a cam An annular light intercepting member 220 which      ring
(14) with at least one cam groove (20, 21) forms an additional portion of
the light intercepting as-  therein, said cam ring (14) being rotatable at
a sembly is provided in annular space 203, which is de-   constant axial
position, said system (1) further fined by the space between front
stationary plate 13,  20  having at least two movable lens barrels (22,
which rotatably supports the front portion of cam ring  23,24,25, Li. 16;
L2,18) independently movable 14, and front cover 200, as best seen in
Fig.2.        along the optical axis of said photographic sys- Annular
light intercepting member 220 which is      tem (1) In association with
rotation of said cam positioned within annular space 203 comprises an
ring (14) characterised by a front stationary plate elastic annular body
221, e.g., rubber, and an annular  25  (13) having a central, hole for
receiving at least reinforcing plate 222, so that the light intercepting
one movable barrel, a front cover (200) having a member 220 will be have
the overall configuration of    central hole for receiving said at least
one mov- a substantially flat annular ring, as best illustrated In  able
barrel and positioned in front of said front Figs. 4 and 5. The thickness w
of light intercepting   stationary plate (13), and, at least one light
inter- member 220 is slightly less than the width W of an-  30  cepting
member (220) positioned in an annular nularspace 203, so thatthe light
intercepting member   space (203) between the front stationary plate 220
can move over a small distance within space 203,   (13) and the front cover
(200), said light intercept- along the direction of the photographing
optical axis.  ing member (220) being arranged to move over a Elastic body
221 of light intercepting member 220   small distance within said space
(203), along the is provided, along its inner periphery, with a light in-
35  direction of the optical axis. tercepting lip 223 having a small width
which slidably contacts the outer periphery of decorative frame 220.  2. A
system in accordance with claim 1, wherein Reinforcing plate 222 can be
secured to elastic body   said light intercepting member (220) is annular.
221, e.g., by partially imbedding the elastic body 221 into connecting
recesses, holes or apertures 224   40  3. Asystem in accordance with one of
the preceding formed in reinforcing plate 222, which plate is made,
claims, wherein the interior periphery of said light e.g., of metal or
synthetic resin. The inner lip 223 is  intercepting member (220) comprises
at least 



extremely flexible and is capable of moving in either   one flexible lip
(223) which slidably contacts the direction axially of a lens barrier block
about which it  outer periphery of said lens barrel (22). is positioned.
The lip can thus play a minor role in re-  45 ducing rebound of the barrier
block after it ceases  4. A system in accordance with claim 3, wherein
movement in a first axial direction.                    said at least one
flexible lip (223) comprises Fig. 6 illustrates a second embodiment of the
an-   means for minimizing rebound of said barrel (22). nular ring
illustrated in Figs. 4 and 5, in which two spaced light intercepting lips
223 (rather than merely  5o  S. A system in accordance with claim 2, 3 or
4, one) are fonmed on the inner periphery of annular light  wherein an
annular reinforcing plate (222) is pos- intercepting member 220 in orderto
increase the light  tioned about the outer periphery of said annular
interception effect of the apparatus. These lips are   light intercepting
member (220), said plate (222) spaced from each other in a parallel fashion
and form   comprising metal or plastic (224) which is more a generally
annular U-shaped, inwardly directed an-  5S  rigid than said annular member
(220), said annu- nular flange for the light intercepting member. Elastic
lar member (220) being elastic. body 221 is used to cover the outer
periphery of rein- forcing plate 222 in such structure.                6. A
system in accordance with one of claims 2 to 5, 4    7                  EP
0 497 383 B1                 8         c  L   M   S wherein said annular
light interception member  6. System nach einem derAnspr~che 2 bis 5, wobel
(220) comprises an 0-ring.                        das ringfnmnige
Lichtabfangteil (220) einen 0- Ring beinhaltet. 7. Asystem in accordance
with one of the preceding claims, characterised In that said system (1) is
a   5   7. System nach einem dervorhergehenden Anspru- zooming optical
assembly with variable focal      che, dadurch gekennzelchnet, dal3 das
System length.                                          (1) elne
Variooptikanordnung mit varlabler Brennweite ist. 8. A camera comprising a
photographic optical sys- tem (1) as claimed in any of the preceding
claims.  1o  8. Kamera mit einem fotografischen optischen Sy- stem (1) nach
einem der vorhergehenden An- sprfche. PatentansprOche 1. Fotografisches
optisches System (1) mit einem   15  Revendlcations mindestens eine
Nockenrille (20,21) aufwelsen- den, in einer axial konstanten Stellung
drshbaren  1. Systbme optique de photographie (1) comportant Nockenring
(14) und mit mindestens zwei in        une bague A cames (14) contenantau
moins une Obereinstimmung mit der Drehung des Nocken-       rainure de came
(20, 21), ladite bague A cames rings (14) entlang der optischen Achse des
foto-  20  (14) etant mobile en rotation dans une position grafischen
optischen Systems (1) unabhangig       axiale constante, ledit systeme (1)
comportant, vonelnander bewegbaren Linsentuben (22, 23,       en outre, au
moins deux barillets d'objectif mobi- 23,25, LI, 16; L2, 18),
gekennzalchnotdurch ei-   les (22,23,24,25, LI, 16; L2, 18), mobiles defa-
ne stationire Frontplatte (13) mit einerzentralen  con ind6pendantesuivant
l'axe optique duditsys- Offhung zum Aufnehmen mindestens eines be-  25
teme de photographie (1), en association avec la weglichen Tubus,
elnervorderstationiren Front-    rotation de ladite baguea cames (14);
caracterie6 platte (13) angeordneten Frontabdeckung (200)     par une
plaque avantfixe (13) ayant un trou cen- mit einerzentralen 6ffnung zum
Aufnehmen die-     tral pour recevoir au moins un barillet mobile, un see
mindestens elnen beweglichen Tubus und,       capot avant (200) ayant un
trou central pour re- mindestens emn in dem ringformigen Zwischen-  30
cevoir ledit au moins un barillet mobile et plac6 raum (203) zwischen der
stationaren Frontplatte   devant ladite plaque avant fixe (13), et au moins
(13) und der Frontabdeckung (200) angeordne-      un 6l6ment d'interception
de lumibre (220) place tes Lichtabfangteil (220), das entlang der Rich-
dans un espace annulaire (203) entre la plaque tung der optischen Achse
innerhalb dieses Zwi-    avant fixe (13) et Is capot avant (200), ledit
616- schenraumes (203) um sine Idelne Strecke be-  35  ment d'interception
de lumiere (220) etant agen- wegbar angeordnet ist.
ce pourse d6placer, dana la direction de l'axe op- tique, sur une courts
distance A l'int6rieur dudit 2. System nach Anspruch 1, wobei das
Lichtabfang-    espace (203). 



tell (220) ringformig ist. 40  2. Systbme selon la revendication 1, dans
lequel le- 3. System nach einem dervorhergehenden AnsprfG-
dK6l6mentd'interception de lumiere (220) estan- che, wobel die
innenliegende Oberflache des       nulaire. Lichtabfangtells (220)
mindestens elne flexible Lippe (223) aufweist, die mit der Au~eren Ober-
3. Systeme selon l'une quelconque des revendica- fliche des Objektivtubus
(22) in Gleitkontakt  45  tions pr6c6dentes, dans lequel la surface inte-
stsht.                                            rieure dudit 6l6ment
d'interception de lumiere (220) comprend au moins une levre souple (223) 4.
System nach Anspruch 3, wobei die mindestens      qui contacts de maniere
coulissante la surface sine flexible Lippe (223) Mittel zum Minimieren
ext6rieure dudit barillet d'objectif (22). eines Zurfickprallens des Tubus
(22) enthalt.  60 4. Systeme selon la revendication 3, dane lequel la- 5.
System nach Anspruch 2, 3 oder 4, wobel eine      dite au moins une levre
souple (223) comprend ringformige Verstarkungsplatte (222) am Au~en-    un
moyen pour mini miser le rebond dudit barillet rand des ringformigen
Lichtabfangteiles (220) an-  (22). geordnet let, die Metall odor Kunstatoff
(224) von  55 einerh8heren Steifigkeitals derdesfingformigen  5.
Systemeselon la revendication 2,3 ou 4, dans le- Lichtabfangteiles (220)
enthalt, und wobel das    quel une plaque annulaire de renfort (222) set
ringformige Lichtabfangtail (220) elastisch ist.  placee autour de la
periph6rie exterieure dudit 5    9                  EP 0 497 383B1
10 SiII1j !    I 6lement d'interoeption de lumiere annulaire (220), ladite
plaque (222) etant constitues de m6- tal ou de plastique (224) qui est plus
rigide quo Is- dit 6l6ment annulaire (220), leditel6mentannulal- re (220)
6tant elastique.                5 8. Systeme selon I'une des revendlcations
2 A 5, dans lequel ledit 6l6mentd'interception de lumie- re annulaire (220)
est constitu6 par un joint torn- que.
10 7. Systeme selon l'une des revendications pr6c6- dentes, caracteris6 en
ce que ledit systeme (1) est un ensemble optique de changement de plan avec
une distance focale variable.       15 8. Apparell photo oomprenant un
systbme optique de photographie (1) tod que revendique dane l'une
quelconque des revendications prdchdentes. K)
20 25 30 35 40 45 50 55 8    


