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[157] ABSTRACT

For use with a camera which is adapted for use with at
least two interchangeable lenses having different bright-
ness levels, a switching assembly 1s provided to enable
one of at least two focussing, photosensitive elements
each associated with a different one of the lenses. The
switching assembly comprises first means normally
assuming a first predetermined position in which one of
the elements is enabled for operation, said one element
being effective to detect an in-focus position when a
corresponding interchangeable lens is mounted, and
second means adapted to be forcibly displaced from a
position in which said one element is enabled to another

posttion in which the other element is enabled for oper-
ation. |

6 Claims, 5 Drawing Figures
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SWITCHING ASSEMBLY FOR FOCUSSING,
PHOTOSENSITIVE ELEMENTS OF A CAMERA

- BACKGROUND OF THE INVENTION

This invention relates to a switching assembly for use
with focussing, photosensitive elements which are used
in a photographic camera, and more particularly, to
such switching assembly for use with the camera of the
type in which at least two interchangeable lenses having
different brightness levels may be mounted and includ-

ing at least two focussing, photosensitive elements asso-

ciated with each of the interchangeable lenses.

A photographlc camera of the TTL (through the

lens) type 1s known (see Japanese Laid-Open Patent
Application No. 143,404/1980) which permits a selec-
tive use of a first focussing, photosensitive element
which permits the determination of an in-focus position
1n response to light from an object being photographed
which i1s of a low brightness as transmitted through a
taking lens of a relatively high brightness (for example,
F2), and a second focussing, photosensitive element
which permits such determination in response to light
from an object being photographed which is transmit-
ted through a taking lens of a relatively low brightness
(for example, F4, such as telephoto lens). In such cam-
era, each time a photographer mounts a different inter-
changeable lens on the camera, the type of the inter-
changeable lens is confirmed, and a corresponding fo-
cussing, photosensitive element is switched into a cir-
cuit. There are times when a photographer is so ab-
sorbed 1n the photographing operation that he will for-
get to constitute the switching operation even though
another interchangeable lens has been mounted, thus
leaving the photosensitive element associated with the
old interchangeable lens in position into a circuit. This
results in improper determination of an in-focus posi-
tion.

A photographic camera of the TTL type is also
known in which every interchangeable lens is provided
with a signal pin for transmitting an electrical signal
therethrough and which is arranged so that the pin may
be utilized to effect an electrical switching between a
plurality of focussing, photosensitive elements disposed
within the camera (see Japanese Laid-Open Patent Ap-
plication No. 144,211/1980). However, the switching
arrangement in this pending application requires a com-
plex construction and results in an expensive arrange-
ment. In addition, the use of the usual interchangeable
lenses having no signal pins is prevented, and thus the
described switching arrangement is unavailable to the
owner of such interchangeable lenses.

SUMMARY OF THE INVENTION

In view of théforegoing, it is an object of the inven-

tion to provide a switching assembly for focussing,
photosensitive elements which is directly usable with

conventional interchangeable lenses, and in which the
adverse result of forgetting to institute the switching
operation is prevented by an arrangement in which a
focussing element is automatically selected which is
associated with a general purpose interchangeable lens
such as an interchangeable lens of a high brightness of
F2, for example which 1s commonly used, at the time
when the lens is changed.

In accordance with the invention, whenever an inter-
changeable lens is mounted on the camera, the focussing
element which is associated with a normally used, gen-
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eral purpose interchangeable lens (an interchangeable
lens of a high brightness such as F2, for example), is
automatically selected and hence a switching operation
1s required only when an interchangeable lens (of a low
brightness equal to or greater than F4, for example,
such as telephoto lens) is used, which is a rare occur-
rence. Conversely, when an interchangeable lens of a
low brightness such, as a telephoto lens is normally
used, an arrangement may be made to select a corre-
sponding focussing, photosensitive element normally
while requiring a switching operation when an inter-
changeable lens of a high brightness such as a wide
angle lens of or greater than F2, for example, is used at
rare occurrences. In this manner, in either instance,
when the normally used interchangeable lens is
mounted, the circuit within the camera is switched to a
corresponding focussing element, thus completely
avoiding a failure as a result of forgetting a switching
operation. In this manner, the use of conventional inter-
changeable lenses is enabled.

- BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 1s a perspective view of a switching assembly
according to one embodiment of the invention;

FIG. 215 an enlarged cross section of the sw1tch1ng
assembly shown in FIG. 1; -

FIG. 3 is an enlarged cross section of the sw1tch1ng
assembly of FIG. 2 when it is in its operative posmon
and

FI1GS. 4 and 5 are circuit diagrams 1llustrat1ng dlffer-
ent focussing elements selected.

DESCRIPTION OF PREFERRED EMBODIMENT

Referrlng to FIG. 1, the switching assembly for fo-
cussing, photosensitive elements according to one em-
bodiment of the invention includes a switching member
S which i1s displaceable between a first and a second
switch position by means of a switching knob 7. The
switching member 5 fixedly carries a pin 11 disposed for
cooperation with a changeover switch 12. The switch-
ing member S may be maintained in either first or sec-
ond position by means of a click stop mechanism includ-
ing a pair of detent grooves 6a, 60 which are formed in
the switching member S5 at circumferentially spaced
points, a detent ball 9 adapted to engage one of the
detent grooves 6a, 6b, and a coiled spring 10 which
urges the ball 9 into engagement with one of the
grooves. The spring 10 is associated with a compression
pin 4 which may be actuated to cause the spring 10 to be
compressed when a particular interchangeable lens is
mounted on the camera. A return spring 14 is provided
for returning the switching member 5 to its first position

when the particular interchangeable lens is not
mounted.

‘The switching member 5 1s in the form of a disc hav-
ing a shaft 5a fixedly mounted in alignment with the

center thereof. As shown in FIG. 2, the shaft 5¢ extends
through an opening in a front wall 1 of the camera so as
to be supported thereby in a rotatable manner, whereby
it is rotatably disposed below and inwardly of a lens
mount 2. The knob 7 is in the form of an inverted sector
and 1s integrally connected to the front end of the shaft
Sa at its top. The knob 7 is located on the front surface
of the camera 1 below the lens mount 2. Along its lower
periphery, the knob is imprinted with an arrow index
7a, as shown n FIG. 1, and indications designating the
brightness of interchangeable lenses such as F2, F4 are
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imprinted on the front surface of the camera 1 along a
path of angular movement of the knob, and hence the
index 7a. It 1s to be understood that an arrangement is
made such that as the knob 7 is turned to bring the index
7a 1nto alignment with one of the indications F2, F4, a
corresponding focussing, photosensitive element 1s con-
nected in a circuit within the camera. The detent
grooves 6a, 6b are formed in the front surface of the
switching member 5 in its top region so as to extend
radially.

The pin 4 is disposed within an opening 2a formed in
the bottom of the lens mount 2 so as to extend in parallel
relationship with the optical axis of the lens, and is
reciprocable therein. A cylindrical guide member 8 is
secured around the opening 2a¢ and extends inwardly
therefrom. A flange 4a is formed on the pin 4 toward its
inner end, and is disposed within the guide member 8
together with the ball 9, with the spring 10 interposed
therebetween. | |

The pin 11 1s fixedly mounted on the switching mem-
ber 5 at a position offset from the axis thereof, or to the
right thereof, as viewed in FIG. 1, and extends rear-
wardly. The changeover switch 12 is disposed on a path
of movement of the pin 11. The spring 14, which is a
coil tension spring, extends between the pin 11 and the
bottom wall of the camera 1. A U-shaped member 13 is
disposed in the camera 1 and receives therein a tab 5b
radially projecting from the peripheral surface of the
switching member 5 in its bottom region in order to
determine the extent of angular movement of the
switching member 5.

As will be seen, the inner end face of the guide mem-
ber 8 faces the detent grooves 6a, 60 formed in the
switching member §, and the ball 9 which s fitted into
the mnner end of the guide member 8 is a press fit in the
groove 66 with a reduced magnitude of force, exerted
by the coiled spring 10, under the condition shown in
- FIG. 2 or when the pin 4 projects forwardly of the front
surface of the lens mount 2. However, when an inter-
changeable lens is mounted on the camera to press the
pin 4 into the lens mount as shown in FIG. 3, the ball is
strongly pressed into the detent groove 6b (6a). The
resilience of the both coiled springs 10, 14 are chosen
such that the resilience or tension applied by the coiled
spring 14 to return the switching member S clockwise
to its first position is greater than the resistance against
rotation of the switching member § which is produced
by the forced engagement of the ball 9 with the detent
groove 6a when the interchangeable lens is not
mounted as shown in FIG. 1, but is less than such resis-
tance against rotation of the switching member 5 pro-
duced by the engagement of the ball 9 with the groove
6a when the interchangeable lens 1s mounted as shown
in FIG. 3. The changeover switch 12 is a normally
closed switch including a movable contact 12¢ and a
fixed contact 1206. When the switching member 5 as-
sumes an angular posttion shown in FIG. 1 1n which the
ball 9 1s a press fit in the right-hand detent groove 64
and the pin 11 assumes its upper position, the movable
contact 12a 1s pushed upward against its own resilience
and thus 1s kept away from the fixed contact 125. How-
ever, when the switching member 5 rotates clockwise
to cause the pin 11 to assume its lower position indi-
cated in phantom lines, the free end of the movable
contact 124 1s allowed to move downward, by its own
resilience, into contact with the fixed contact 125b.
When contacts 12a, 126 engage each other, a pair of
terminals 154, 156 mounted on the respective contacts
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12a, 126 are connected through lead wires 16a, 165 to
short-circuit one of focussing, photosensitive elements,
22, as indicated in FIG. 4, while allowing the other
focussing, photosensitive element 23 associated with a
general purpose mterchangeable lens 21 (which is nor-
mally used) and its corresponding in-focus detector 24

to be operative. When the contacts 12a, 125 are disen-
gaged from each other as shown in FIGS. 1 and 5, the

element 22 and its corresponding in-focus detector 25
are enabled for operation.

~ Before describing the operation of the switching as-
sembly according to the invention, it is to be understood
that in the present embodiment, it is assumed that a
general purpose interchangeable lens 21 which is nor-
mally used represents a lens of a high brightness (F2, for
example) while another interchangeable lens 20 which
1s rarely used represents a lens of a low brightness, such
as F4, for example. However, it should be noted that the
operation of the invention remains the same when the
reverse 1s true. In FIG. 2, no interchangeable lens 20
(21) 1s mounted on the camera, and hence the compres-
sion pin 4 projects forwardly of the lens mount 2. Under
this condition, the resilience of the coiled spring 10
disposed within the guide member 8 and which has its
left-hand end bearing against the flange 4a causes the
compression pin 4 to be driven to the left while its right-
hand end causes the ball 9 to be a press fit in the detent
groove 66 formed in the switching member 5. Since the
coiled spring 10 then assumes a length very close to its
natural or unstressed length, the resilience exerted by
the spring i1s very weak. Consequently, the resistance
against rotation of the switching member 5 which is
produced by the engagement of the ball 9 is minimal, so
that the greater resilience of the return spring 14 causes
the switching member § to rotate clockwise, as viewed
in FIG. 1, until the tab 5) bears against the left-hand
sidewall of the detent member 13, thus lhimiting the
angular movement. The pin 4 is located opposite to the
detent groove 60 in the switching member 5, whereby
the ball 9 i1s a press fit therein. In this manner, when no
interchangeable lens 20, 21 1s mounted, as shown in
FIG. 2, the pin 4 1s located opposite to the detent
groove 6b with the interposition of the spring 10 and the
ball 9 therebetween, and the pin 11 fixedly mounted on
the switching member 5 moves downward, allowing
the movable contact 12a to engage the fixed contact
125, thus enabling the operation of the in-focus detector
24 including the focussing, photosensitive element 23
assoclated with the general purpose interchangeable
lens 21 which is normally used. Thus, when the general
purpose interchangeable lens 21 is actually mounted on
the camera 1 under such condition, its lens mount
presses the compression pin 4 inward to increase the
resilience of the spring 10, whereby the ball 9 engages
the detent groove 6b with an increased force to establish
the first position of the switching member. Accord-
ingly, the in-focus detector 24 inclusive of the element
23 is enabled for operation without requiring any partic-
glar switching operation, thus avoiding the difficulty
that a switching operation may be forgotten to result in
an adverse operation.

When the interchangeable lens 20 of a low brightness
(such as F4, for example) which is only rarely used is
mounted on the camera 1 which is in the configuration
shown 1in FIG. 2, the only change occurs from the con-
dition of FIG. 2 (when no interchangeable lens is
mounted) to the condition shown in FIG. 3 when the
interchangeable lens 1s mounted, remains the same as



4,403,843

d
mentioned previously. Since the switching member 5 is
locked with the compression pin 4 located opposite to
the detent groove 6b, the changeover switch 12 assumes
‘a position in which the in-focus detector 24 inclusive of
- the element 23 associated with the interchangeable lens
21 of a high brightness is enabled for operation, in the
same manner as when the interchangeable lens 21 (for
example, F2) is mounted. The solid line 26 between
focus detectors 24 and 25 is representative of the neces-
sary connection between switch 12 and elements 23, 24
in order to permit switch 12 to enable and disable these
elements. Specifically, the movable contact 12a engages

5

10

the fixed contact 12b. When the interchangeable lens 20

of a low brightness is mounted, the knob 7 is used to
move the switching member 5 counterclockwise against

the resistance produced by the increased resilience of

the coiled spring 10 which is compressed between the
compression pin 4 and the ball 9, thus bringing the index
7a on the knob 7 into alignment with the designation F4
(see FIG. 1). The ball 9 is strongly pressed into the
detent groove 6a as shown in FIG. 1, thus maintaining
the switching member § at such angular position. In
addition, the pin 11 moves upward to raise the free end
of the movable contact 12¢ upward, whereby the
switch 12 assumes a position in which the in-focus de-
tector 25 inclusive of the element 22 associated with the
interchangeable lens 20 is enabled for operation. It will
thus be seen that the switching member 5 has been
displaced to its second position. If the interchangeable
lens 20 1s now dismounted, the resistance against rota-
tion of the switching member 5 which is produced by
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the combination of the pin 4, spring 10 and ball 9 is

reduced, whereby the tensile resilience of the return
spring 14 automatically turns the switching member 5
clockwise, thus moving the pin 11 downward to allow
the movable contact 12a to engage the fixed contact
125, whereby the in-focus detector 24 inclusive of the
element 23 associated with the interchangeable lens 21
of a high brightness is enabled for operation. Thus,
there is no need to perform a switching operation when
a general purpose interchangeable lens of a high bright-
ness is to be used, preventing any adverse result which
might result from the failure of performing a switching
operation. |

It will be seen from the foregoing that the invention
has provided a switching assembly for focussing, photo-
sensitive elements as mentioned initially in the specifica-
tion. It is to be understood that while the illustrated
assembly 1s adapted for use with a pair of focussing,
photosensitive elements which are associated with a
general purpose interchangeable lens and a special in-

terchangeable lens, there may be provided a plurality of

focussing, photosensitive elements associated with a
plurality of special interchangeable lenses.

What 1s claimed is:

1. In a camera having an interchangeable lens mount
which is capable of receiving lenses having different
brightness levels, said combination comprising:

a brightness switch which is manually moveable be-
tween first and second brightness positions and will
remain in the position in which it is placed when a
lens 1s mounted on said lens mount and which is
automatically biased into said first brightness posi-

tion whenever there i1s no lens mounted on said lens
mount; and

an 1n-focus detector circuit for detecting an in-focus
condition as a function of the amount of light
which passes through a lens mounted on said lens
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mount, said in-focus detector operating in a first
manner which presumes that a lens having a first
brightness level 1s mounted on said lens mount
when said brightness switch is in said first position
and operating in a second manner which presumes
that a lens having a second brightness level is
mounted on satd lens mount when said brightness
switch 1s in said second brightness position.

2. The combination of claim 1, wherein said in-focus
detector includes first and second photosensitive mem-
bers and wherein said brightness switch comprises:

a switching member manually displaceable between
said first and second brightness positions by the
-operation of a switching knob, said switching mem-
ber being associated with a return spring, said
spring having a resilience which urges said switch-
ing member into said first position whenever a lens
1 not mounted on said lens mount;

a changeover switch operated by a pin fixedly
mounted on said switching member, said switch
being effective to enable one of said photosensitive
elements for operation when said switching mem-
ber 1s in said first position and to enable the other of
said photosensitive elements for operation when
sald switching member is in said second position;

a click stop mechanism including at least two detent
grooves formed in said switching member, a detent
ball adapted to engage one of said detent grooves,
and a coiled spring which resiliently urges said ball
into engagement with one of said grooves, thus
maintaining said switching member in that one of
said first and second positions into which it has
been manually placed by operation of said knob:
and |

a compression pin for compressing said coiled spring
to increase the resilience of said coiled spring to a
magnitude which overcomes that of said return
spring when a lens is mounted on said lens mount,
thus maintaining said switching member in the-
position into which it has been placed.

3. The combination of claim 2, in which the switching
member 1ncludes a disc fixedly carrying a support shaft
at 1ts center, the switching assembly further comprising
a switching knob which is adapted to angularly drive
the switching member, whereby the switching member
1s angularly displaceable between the first and the sec-
ond position.

4. The combination of claim 2 in which the return
spring comprises a coil spring extending between the
pin fixedly mounted on the switching member and a

stationary member, the resilience of the coil spring

being effective to angularly displace the switching
member to its first position whenever a lens is not
mounted on the camera. |

5. The combination of claim 2, in which the coiled
spring and the ball are disposed within a cylindrical
guide member of a length sufficient so that the coiled
spring expands to a length substantially corresponding
to its unstressed length whenever an interchangeable
lens i1s not mounted, thus urging the ball with a magni-
tude of resilience which is insufficient to overcome the
restlience of the return spring.

6. The combination of claim 1, wherein said bright-
ness switch includes a disc connected to a manually

moveable operable member and being rotatable be-

tween a first switch position corresponding to said first
brightness position and a second switch position corre-
sponding to said second brightness position, said disc
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having two detent grooves, a first of the detent grooves (b) a coiled spring which resiliently urges the ball into
corresponding to the first switch position and a second engagement with said grooves, thus maintaining

f the detent dine to th q the switching member in that one of the first and
N & QRN rooves corresponding 1o the secon the second switch positions into which it has been

switch position, and further including a first urging s placed when the resilience of said coiled spring is
means for urging said disc into said first switch position greater than that of said first urging means; and
and a second urging means, the second urging means (c) a compression pin adapted to be urged by a lens as
including: said lens 1s mounted on the lens mount to compress
detent ball adanted ¢ 4 first and the coiled spring to increase its resilience to a mag-
(a) 2 detent ball adapted to engage said 1rs A3 10 nitude sufficient to overcome the resilience of the
ond detent grooves when said disc is in said first first urging means.
and second switch positions, respectively; ¥ ok x ok Kk
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