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[57] ABSTRACT 

A ?nder apparatus for use with a lens-shutter type camera 
composing a zoom imaging optical system. a zoom ?nder 
optical system separate from said zoom imaging optical 
system. and an electronic ?ash device. The zoom ?nder 
optical system is made as a real-image zoom ?nder 
apparatus. with part of the associated optical elements being 
disposed behind the electronic ?ash device, and part of the 
optical path from the objective lens to the eyepiece being 
bent backward of the electronic ?ash device to pass through 
the optical element disposed behind the electronic ?ash 
device. 

18 Claims, 17 Drawing Sheets 
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zooM FINDER SYSTEM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This is a continuation of Reissue Application No. 08/01 7, 
401, ?led Feb. 11, 1993, now abandoned, which is a Reissue 
Application of U.S. Pat. No. 4,992,809 issued on Feb. 12, 
1991. 

BACKGROUND OF THE INVENTION 

The present invention relates to a lens-shutter type camera 
having a zoom imaging optical system, a ?nder optical 
system separate from said zoom imaging optical system. and 
an electronic ?ash device. The present invention relates to a 
zoom ?nder. More particularly, it relates to a zoom ?nder 
capable of etfecting zooming with the eyesight through the 
?nder being kept constant when it is used with a lens-shutter 
camera, a video camera or other types of cameras that are 
equipped with a zoom lens system. 
The recent advance in technology for providing lens 

shutter type cameras with a zooming capability have been 
remarkable and versions having zoom ratios of 3 or more are 
presently available on the market. One of the problems that 
have occurred as a result of the efforts to increase the zoom 
ratio is how to insure the optical path length of the ?nder 
optical system. An albada ?nder which has been commonly 
used may be provided with a zooming capability but this is 
di?cult to accomplish if the zoom ratio exceeds a certain 
value. Although a real-image (Kepler type) ?nder seems to 
be the inevitable alternative. it requires a longer optical path 
than the albada ?nder because the real image of a subject 
formed with an objective lens must be inverted and reversed 
right and left by means of such elements as other lenses, a 
prism and a mirror for viewing after enlargement with an 
eyepiece system. This problem becomes substantial if a 
zooming capability is provided because a longer optical path 
must be allowed for the movement of a zooming lens and 
since the length of the optical path increases with increasing 
zoom ratio. 

Thus, a lens-shutter type camera that adopts a real-image 
zoom ?nder and which is designed to have a large zoom ratio 
is unable to insure the necessary optical path length with the 
traditional camera con?guration and this has given rise to 
the need for changing the con?guration of the camera itself. 
In other words, it has become di?icult to use the traditional 
camera con?guration and design a real-image zoom ?nder 
having high zoom ratio. 
On the other hand, cameras such as lens-shutter cameras 

and video cameras employ an imaging system and a ?nder 
system as mechanically separate components If a zoom lens 
is to be used in the imaging system, it is desirable to employ 
a zoom ?nder the magni?cation of which varies in accor 
dance with the degree of zooming and such a zoom ?nder is 
already available. Most of the zoom ?nders used today are 
classi?ed either as reverse-Galilean ?nders of the type 
described in JP-A-53-63O 14 (the term “JP-A” as used herein 
means as “unexamined published Japanese patent 
application") or as real-image ?nders of the type described 
in JP-A-6l-156018. 
A reverse-Galilean ?nder is so designed as to view a 

virtual image fonned with an objective lens but it involves 
difficulty in increasing the ?nder magni?cation and zoom 
ratio. In addition. it suffers the problem of an unclear ?nder 
frame. To avoid these problems. the use of a real-image 
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2 
?nder capable of viewing a real image is desirable. 
However. a real-image ?nder has such a construction that is 
overall length will increase inevitably. The zoom ?nder 
described in JP-A-61-l560l8 is so designed that the ?rst 
lens group has a negative power but the ?nder magni?cation 
must be reduced in order to shorten the overall length, or the 
zoom ratio cannot be increased without causing increased 
variations in the overall length upon zooming. 

Recent versions of lens-shutter cameras and video cam 
eras are characterized by the increasing use of zoom lenses 
with high zoom ratio in the imaging system but on the other 
hand. the size of camera body itself is becoming smaller. 
Thus. it is desired to install in these cameras a zoom ?nder 
that is compact and which is so constructed that a high zoom 
ratio can be easily attained without experiencing any sub 
stantial aberrational variations upon zooming. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

An object, therefore. of the present invention is to provide 
a lens-shutter type camera that uses a real-image zoom 
?nder and which yet permits the adoption of the traditional 
camera con?guration even if it is designed to feature a zoom 
ratio of 3 or more. 

The present inventors noted the fact that an electronic 
?ash device typically built in cameras has the light-emitting 
section located on the front face of the camera. thus leaving 
a space unoccupied in the area behind it. The present 
invention has been accomplished on the basis of the idea of 
utilizing this empty space for the optical path of a real-image 
zoom ?nder apparatus. 
The ?nder apparatus of the present invention is generally 

intended to be used with a lens-shutter type camera having 
a zoom imaging optical system. a zoom ?nder optical system 
separate from this zoom imaging optical system. and an 
electronic ?ash device. In one aspect of the present 
invention. said zoom ?nder optical system is made as a 
real-image zoom ?nder apparatus and part of the associated 
optical elements is disposed behind the electronic ?ash 
device, with part of the optical path from the objective lens 
to the eyepiece being bend backward of the electronic ?ash 
device to pass through said optical element disposed behind 
the electronic ?ash device. 

In another and speci?c aspect, the objective lens in said 
real-image zoom ?nder apparatus is disposed adjacent the 
electronic ?ash device and part of the optical elements of 
said ?nder is disposed behind the electronic ?ash device. 
with the optical path in said ?nder apparatus being com 
posed of an entrance path from the objective lens to a ?rst 
re?ecting element. a refraction path from said ?rst re?ecting 
element to said optical element disposed behind the elec 
tronic ?ash device. and an exit path ?'om said optical 
element to the eyepiece disposed behind it. 
The zooming lens group is desirably disposed in the 

entrance path since it can be made to have a su?icient path 
length. 

If desired. the optical element disposed behind the elec 
tronic ?ash device may be a resin molded article having a 
lens formed integral with a prism that re?ects rays of light 
toward the eyepiece. This arrangement is effective for space 
saving. 

Further. this prism integral with the lens may have a 
second re?ecting face for re?ecting the rays of light from the 
refraction path downward. a third re?ecting face for re?ect 
ing the rays of re?ected light from said second re?ecting 
face in a direction parallel to said refraction path. and a 
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fourth re?ecting face for re?ecting the rays of re?ected light 
from said third re?ecting face to travel along said exit path. 
This embodiment is effective for achieving a further increase 
in the optical path length. 

Another object of the invention is to provide a real-image 
zoom ?nder that is compact. that is capable of attaining a 
high zoom ratio of 2.5-3.5 without experiencing any sub 
stantial variations in aberrations and overall length upon 
zooming. and that has a suf?cient ?nder magni?cation to 
produce an impressive image by viewing through the ?nder. 
The zoom ?nder of the present invention consists basi 

cally of an objective optical system having a positive overall 
power and an eyepiece optical system having a positive 
overall power. which objective optical system comprises. in 
order from the object side. a ?rst lens group having a 
positive power. a second lens group having a negative 
power. a third lens group having a positive power and a 
fourth lens group having a weak power. The image formed 
by said objective optical system is focused in the neighbor 
hood of the ?rst surface of said eyepiece optical system. and 
said second and third lens groups or said ?rst to third lens 
groups are moved to e?’ect zooming with the eyesight 
through the ?nder being held constant. 

In the zoom ?nder having the construction described 
above. the objective optical system desirably satis?es con 
ditions (l)-(3) set forth below. and it is also desirable for the 
eyepiece optical system to satisfy condition (4) to be set 
forth below: 

where N2: the zoom ratio of the second lens group as 
compared to the zoom ratio of the objective optical system; 

f,-: the focal length of the ith lens group; 
f,: the focal length of the objective opn'cal system at 

wide-angle end; 
f,,: the focal length of the eyepiece optical system; and 
rel: the radius of curvature of the ?rst surface of the 

eyepiece optical system. 
According to another aspect of the invention there is 

provided a zoom ?nder comprising an objective optical 
system having a positive overall power and an eyepiece 
optical system having a positive overall power, said objec 
tive optical system comprising. in order from the object side. 
a ?rst lens group having a positive power. a second lens 
group having a negative power. and a third lens group 
having a positive power. the image formed by said objective 
optical system being focused in the neighborhood of the ?rst 
surface of said eyepiece optical system. said second and 
third lens groups being moved to elfect zooming with the 
eyesight through the ?nder being held constant. 

In this zoom ?nder. the objective optical system satis?es 
at least the following conditions (1) and (3): 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a lens-shutter camera using the 
?nder apparatus of the present invention; 

(3) 
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4 
FIG. 2 is a front view of the same camera; 

FIG. 3 is a rear view of the same camera; 

FIG. 4 is a side view of the same camera: 

FIG. 5 is a plan view showing an example of the mecha 
nism for driving the zoom ?nder apparatus and electronic 
?ash device shown in FIGS. 1-4; 

FIG. 6 is a front view of said mechanism; 
FIG. 7 is a side view of said mechanism; 
FIGS. 8. 11. 14. 17. 20. 23. 26. 29 and 32 are schematic 

cross-sectional views of ?nder apparatus constructed 
according to Examples 1-9. respectively of the present 
invention; 

FIGS. 9. 12. 15. 18. 21. 24. 27. 30 and 33 plotting the 
aberration curves obtained at the wide-angle end with the 
?nder apparatus constructed according to Examples 1-9. 
respectively; and 

FIGS. 10. 13. 16. 19. 22. 25. 28. 31. 34 are graphs plotting 
the aberration cln'ves obtained at the telephoto end with the 
?nder apparatus constructed according to Examples 1-9. 
respectively. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention is described hereinafter with refer 
ence to the accompanying drawings. 

FIGS. 1-4 show the general appearance of a lens-shutter 
type camera having a real-image zoom ?nder apparatus 20 
constructed in accordance with the present invention. The 
camera body indicated by 11 has a zoom imaging lens 12 in 
its generally central portion. and the light-emitting portion 
13 and light-receiving portion 14 of a range-?nding meter 
are disposed on the left and right sides above the zoom 
imaging lens 12. The camera body 11 also has a zoom 
electronic ?ash device 15 in the upper right por?on as seen 
looking into its front face. 
The real-image zoom ?nder apparatus which is the char 

acteristic future of the present invention is disposed in the 
space left available in part of the area behind the zoom 
electronic ?ash device 15. The objective lens 21 in the 
real-image zoom ?nder apparatus 15 is disposed inward and 
adjacent to this ?ash device 15. Zooming lens groups 22 and 
23 and a prism 25 having a ?rst re?ecting face 24 are located 
in the entrance path A along the optical path of the objective 
lens 21. The ?rst re?ecting face 24 of the prism 25 de?ects 
the entrance path A by 90 degrees to form a refraction path 
B. 

Behind the ?ash device 15. a prism 26 integral with a lens. 
both being made of resin molding. is disposed on the 
refraction path B. This prism 26 has a lens surface 27. a 
second re?ecting face 28. a third re?ecting face 29 and a 
fourth re?ecting face 30. The second re?ecting face 28 
re?ects the rays from refraction path B downward; the third 
re?ecting face 29 re?ects the rays of re?ected light from face 
28 in a direction parallel to refraction path B; and the fourth 
re?ecting face 30 re?ects the rays of re?ected light from face 
29 to travel along the exit path C which is parallel to the 
entrance path A. An eyepiece 31 is located on the exit path 
C. 
The image of a subject formed by the combination of 

objective lens 21 with zooming lens groups 22 and 23 is 
focused on the lens surface 27 and inverted and reversed 
right and left by means of the second re?ecting face 28. third 
re?ecting face 29 and fourth re?ecting face 30 for viewing 
through the eyepiece 31. The ?nder frame is depicted on the 
lens surface 27. 














