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1
PHOTOMETRIC APPARATUS FOR SINGLE LENS
REFLEX CAMERA

This is a division of Application Ser. No. 505,956,
filed Sept. 13, 1974 now U.S. Pat. No. 3,994,001.

BACKGROUND OF THE INVENTION

The invention relates to a photometric apparatus for
singlelensreﬂexcamsofthctypeinwhichmpo—

sure value is determined by photometry with a photoe- 10

lectric transducer element which senses light reflected
from an object being photographed which light is trans-
mitted through a photometric optical system and is
further reflected by at least one of the surfaces of a film

and a shutter blind. 15

In a conventional single lens reflex camera, the light
which is transmitted through a photographic optical
system is made to be directly incident on a photoelectric
transducer element which is interposed on a light path

‘at a position nearer an object being photographed than 20

a film. This arrangement requires the provision for stor-
age of a photometric result until a shutter blind is al-
lowed to operate. As a result, an expensive memory is
required in a photometric system of this type. In addi-

tion, because photometry is interrupted when the film is 25

being exposed, there resulted an inconvenience such
that when exposure factors vary, a close adherence to
such variation can not be followed. Additionally, there
is a need for a change-over switch which is operated

upon shutter release in order to permit a recovery of the 30

stored photometric value from the memory, thereby
‘adding to the complexity and the possibility of occur-
rence in failures of the system.

There has been a proposal which overcomes such

inconveniences by determining an exposure value by 35

photometry with a photoelectric transducer element of
light from an object being photographed which is trans-
- mitted through a photographic optical system and is
reflected by at least one of the surfaces of a shutter blind

and a film. However, as the light which is transmitted 40

through the photographic optical system is weakened,
the reflected light from the surface of either the shutter
blind or the film will be still further reduced in intensity

as a result of the diaphragm setting, presenting a diffi-

culty in that the operation of the photoelectric trans- 45

ducer element becomes critical. The situation is even
more aggravated by the fact that the circuit arrange-
ment usually employed is such that the transducer ele-
ment is applied with a voltage from an operational am-

plifier which receives an output therefrom. The voltage 50

applied from the operational amplifier prevents a mini-
mal output from the transducer element from being
-determined with a sufficient accuracy, thus making it
impossible to provide photometry of light having a
-minimal intensity. .

SUMMARY OF THE INVENTION

.. Itis an object of the invention to provide a photomet-
.tic apparatus which comprises a photoelectric trans-

. ducer element for receiving light reflected from at least 60

* one of the surfaces of a film and a shutter blind, and an
operational amplifier for biasing the transducer element
80 a8 to maintain the voltage applied thereacross sub-
stantially null, thereby enabling an effective photomet-

ric value to be derived from a critical operation of the 65

transducer element. : _
In accordance with the invention, the photoelectric
- transducer element is biased by..-mmslof the operational

55

2 ¥
amplifier, avoiding the application of an unnecessary
voltage across the element, so that a critical operation
of the transducer element in response to a weak light
can be effectively determined as a photometric value.

It is another object of the invention to add to the
photometric apparatus a ph correction circuit
which is operated by a switch. interlocked with the
movement of the first blind of the shutter so as to elimi-
nate a difference:in the optical reflectivity between the
shutter blind and film surfaces. - ' Y

It is a further object of the invention to provide a first
blind of the shutter which comprises reflecting surfaces
of high and low reflectivities, thereby minimizing the
influence of the reflection light upon the film.

It is still another object of the invention to provide an
ideally compact camera by locating the photoelectric
transducer element and a photometry trigger switch on
a printed circuit board including a shutter control cir-
cuit, and by positioning the printed circuit board below
a reflecting mirror which switches between a view
finder light path and a photographic light path.

It is an additional object of the invention to provide,
in addition to the photoelectric transducer element
which receives a reflected light from at least one of the
surfaces of a shutter blind and a film, a second photoe-
lectric transducer element which is responsive to a
reflected light from a reflecting mirror which switches
between a view finder light path and a photographic
light path, so as to permit a display of the shutter opera-
tion by means of the second transducer element.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing the general
arrangement, partially broken away, of a single lens
reflex camera in which the photometric apparatus ac-
cording to the invention is incorporated;

FIG. 2 is an elevational view, partly in section, of part
of'thesinglclensreﬂcxmmshowninF_IG. 1

FIG. 3 is a circuit diagram of a shutter control unit
including the photometric apparatus according to one
embodiment of the invention;

FIG. 4 is a diagram showing the charging of a capaci-

‘tor. which is used in a time constant circuit;

" FIG. § i8 a circuit diagram of another shutter control
unit including the photometric apparatus according to
another embodiment of the invention;

FIG. 6 is a fragmentary perspective view of a single
lens reflex camera, illustrating another application of
the photometric apparatus according to the invention;

FIG. 7 is 2 circuit diagram showing a shutter control
unit including the photometric apparatus according to a
further embodiment of the invention; ]

FIG. 8 graphically shows the mode of operation of a
photometry correction circuit;

FIG. 9 graphically shows a differential charging of
the capacitor with and without photometry correction;

FIG. 10 is a schematic elevation, partly in section, of
the single lens reflex camera i the photo-
metric apparatus according to still another embodiment
of the invention;

FIG. 11 is a fragmentary perspective view of the
single lens reflex camera shown in FIG. 10;

FIGS. 12 to 16 are plan views illustrating examples of
the reflecting surface of the first blind of the shutter;

* FIG. 17 is a perspective view of a single lens reflex
camera incorporating the photometric apparatus ac-
cording to a still further embodiment of the invention;
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FIG. 18 is a schematic side elevation, partly in section
of the single lens reflex caméra shown in FIG. 17;
FIG. 19 is a perspective view showing the relative
positioning of the light path switching reflecting mirror
" and the photoelectric transducer element; :
- FIG. 20 is a circuit diagram of a display device for
"displaying the operation of the shutter which may be
‘used in the apparatus of the invention; and
=#:+ FIG: 21 is a circuit diagram of a shutter control unit
incorporating the photometric apparatus according to
an additional embodiment of the invention.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

. Referring to FIGS. landz,therelsshownapartof
:a single lens reflex camera in which the photometric
-apparatus according to the invention is incorporated.
Referring to these Figures, 2 pair of photoelectric trans-
ducer elements 1a and 15 are secured to the bottom

4
- .FIG. 3 shows a unit for controlling the electromagnet

' Mg and includes the photometric apparatus EM ac-

10°

15

plate Wy of a camera body at positions below and on the 20

opposite lateral sides of a reflecting mirror 3 which
_switches light that is transmitted through a photograhic
optical system 2 (see FIG. 2) along a light path O, be-
tween a photographic light path O, and a. The reflect-

ing mirror 3 is swingably mounted at pivots 44, 4bon a 25

pair of sidewalls W,, W,. The reflecting mirror also
carries a pair of studs 52 and 5 which are fitted in a pair
of arcuately elongate slots 62 and 65 formed in the
sidewalls W;and W5, respectively, 8o as to constrain the

extent of rotation thereof. When the shutter is not re- 30

leased, the reflecting mirror 3 assumes its lower position
shown in FIG. 2 in which it is inclined by an angle of
. 45° with respect to the light path O, to guide the light
from the light path O, to the finder light path O;.

’I‘heﬁnderhshtpatho;,oompnsesamau glass 7, a 35

lens 8, a pentaprism 9 and an eyepiece 10, as
shown in FIG. 2, and the image of an object focussed on
the matt glass 7 can be observed through the eyepiece
10

'When the shutter is released, the reflecting mirror 3 40

rotates clockwise, as viewed in FIG. 2, by interlocked

movement therewith to connect the light path O, with

the photographic light path O,. A film 11 is disposed on
. the photographic light path O; at a position where the

_image of an object being photographed is focussed, and 45

is maintained in a planar configuration as a result of
prmurefromarcarplatelzwhlchlsmountedonarear
lid Ws.
'Iheﬁrstblmdﬂaandthesecmdbhndlabofthe
shutter are disposed immediately in front of the film 11. 50
The first blind 13z isolates the film 11 from the photo-
grahic light path O,subsequent to a film winding opera-
tion until the shutter is released to move the reflecting
mirror 3 upwards. Under this condition, the first blind

13a is taken up by a first blind winding drum 14 (see 55

FIG. 1), and as the mirror 3 moves up upon shutter
release, the first blind runs across the film 11 by being
taken up on a take-up drum 15, thereby allowing the
" film 11 to be exposed to the photographic light path O,,

On the other hand, the second blind 13b is normally 60

wound on a second blind winding drum 16, and a secnd
blind take-up drum 17 is constrained by an electromag-
net Mg (see FIG. 3) which is energized upon shutter
release and deenergized at a time depending on a photo-

metric result, whereupon the electromagnet permits the 65

drum 17 to take up the second blind 13b, thus causing it
to run across the film to isolate it from the photographic

light path O,.

cording to one embodiment of the invention. It is to be
noted that the photoelectric transducer elements 1a and
1b are designated by a single reference numeral 1 for the
purpose of convenience. In practice, these elements are
connected in parallel, but may be connected in series.
These transducer elements comprise a photovoltaic
element such as silicon blue cell, and operate to produce
a photometric voltage in response to a light path O,
from an object being photograhed which is transmitted
through the photometric optical system 2 and reflected
by the surface of the first blind 134 or film 11 along a
path indicated at Os.

Referring to FIG. 3, the transducer element 1 is con-
nected across the non-inverting input terminal (4) and
an inverted input terminal (—) of an operational ampli-
fier IC1 having a gain of unity, the terminal (+) being
connected with a power source (not shown) through a
resistor R1. Denoting the terminal of the resistor R1
which is located nearer the power source by () and its
opposite terminal by b, the arrangement is such that a
source voltage of Vcc is applied to the terminal 2 while
a voltage of } Vcc is applied to the terminal b, The
output terminal ¢ of the operational amplifier IC1 is
connected with the inverted input terminal (—) thereof
through a time constant capacitor C which is shunted
by a trigger switch SW. The output terminal ¢ of the
operational amplifier IC1 is also connected with the
non-inverting input terminal (+) of a differential ampli-
fier IC2, the inverted input terminal (—) of which is
connected with to an adjustable aim at point d on the
resistor R1. The movable point d is adjusted to a suit-
able position on the resistor R1 so as to apply an opti-
mum voltage to the differential amplifier IC2 depending
on the information such as film speed which is necessary
to taking a picture. The output terminal e of the differ-
ential amplifier IC2 is connected with one terminal of a
resistor R2, the other terminal of which is connected
with the base electrode of transistor Q, the base béing’
connected with to ground potential through resistor R3.
The transistor Q has its emitter connected to ground
and has its collector connected in series with the elec-
tromagnet Mg, and the source voltage Vcc is applied to
the opposite terminal f of the electromagnet.

Inomtmn,whentheshuttermrcleased,thereﬂect—
ing mirror 3 moves up. Before the first blind 134 initi-
ates its movement, the photometry trigger switch SW is
closed by interlocked motion with the shutter release,
whereby the output voltage of the operational amplifier
IC1 or the voltage Vc at the terminal ¢ is negatively fed
back to its inverted input terminal (—), thus becoming
equal to the voltage of 4 Vec which is applied to the
non-inverting input terminal +. Consequently, the volt-
age applied to the inverted input terminal (—) of the
differential amplifier IC2 will be greater than the output
voltage of the operational amplifier IC1 which is ap-
plied to the non-inverting input terminal (+) thereof, so
that the transistor Q is rendered conductive to energize
the electromagnet Mg. The energization of the electro-
magnet Mg is effective to constrain the second blind

‘take-up drum 17 from rotation, so that the second blind

13b can not move.

When the first blind 13a mmates its muvement upon
shutter release, the trigger switch SW is opened by
interlocked movement with the movement of the first
blind 132, andasamnlt,theoutputoftbeopmuonal

- amplifier IC1 is now fed back through the capacitor C
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in a manner such that no voltage is applied across the
photoelectric transducer element 1. A current will flow
therethrough in proportion to the amount of light ingi-
dent on the transducer element 1 as reflectéd initially by
the first blind 13z and subsequently by the film 11, thus
charging the capacitor C. As the capacitor C charges,
the output voltage Ve of the operational amplifier IC1
will rise in & manner proportional to the amount of light
incident on the transducer element 1, eventually reach-
ing a value equal to the source voltage Vce, for exam-
ple. When this occurs, the voltage applied to the non-
inverting terminal (+) of the differential amplifier 1C2
will become greater than the voltage applied to the
inverted input terminal (—) thereof, so that the output
voltagewiﬂbereversed,rendcﬁngthetransistorQ
non-conductive to deenergize the electromagnet Mg
and thus release the second blind take-up drum 17 for
rotation. Thereupon, the second blind runs to isolate the
film 11 from the photographic light path O, after a

given period of exposure which is determined by the 20

photometric value. )

In the present embodiment, it will be noted that initi-
aly a bias voltage of § Vcc is initially applied to the
non-inverting input terminal (+) while a voltage of the
same value is applied to the inverted terminal of the
operational amplifier IC1 by the feedback from the
output thereof, so that a net voltage applied externally
across the transducer element 1 is null or substantially
null. This permits the capacitor C to be charged in a

linear manner commencing from a voltage of 3 Vcc 30

until a voltage of Vcc is reached, thereby assuring a
very precise control of the exposure period even when
the output voltage of the photoelectric transducer ele-
- ment 1 is minimal as when a diaphragm 2z (see FIG. 2)
of the photographic optical system 2 is set at a small
value. On the contrary, if a voltage is applied to the
transducer element 1 from the operational amplifier IC1
as in the usual practice, the output of the transducer
element 1 will be adversely influenced by the applied

voltage, preventing an exact determination of a minimal 40

output. It should be understood that the particular value
ofthebiasvo!tageneednotbemﬂictedto i Ve, but
may be freely established as required.

In the above embodiment, it is essential that the oper-

ational amplifier IC1 has a relatively high input imped- 45

ance. This would require a special integrated circuit
such as one including a field effect transistor in the
circuit of IC1. However, the use of such a special inte-
grated circuit may be avoided by an.arrangement
shown in FIG. 5 wherein a general purpose operational
amplifier IC1a is used in combination with a pair of field
effect transistors FET, and FET, which are connected
in parallel to form an impedance conversion circuit.
Specifically, the field effect transistors have their source
electmdesconnectedincommontoapowermpply
while their drain electrodes are connected to ground
through resistors R1a. The gate of the transistor FET,
is connected with one terminal of the transducer ele-
ment 1 while the gate of the transistor FET; is con-

nected with the other terminal of the transducer elemnt 60

1. The remainder of the circuit is the same as shown in
FIG. 3.

FIG. 6 shows another embodiment of the photomet-
ric apparatus according to the invention which assures
a proper amount of exposure regardless of differential

10

15

25

.

“ flected by both the surfaces of the shutter blind and a
- film as the trailing end of the first blind moves across an

image field. The correction circuit is operated by a

‘switch which is operated in interlocked relationship

with the running of the first blind. In the description to
follow, it is assumed that the surface of the shutter blind
has a greater reflectivity than the reflectivity of the film
surface.

A photoelectric transducer element 101 comprising a
photovoltaic element is disposed below the lower ex-
tremity of the reflecting mirror so as not to intercept the
path of light from an object being photographed, and
has its light receiving surface directed toward the focal
plane of the photographic optical system. The focal
plane shutter includes a first blind 102 and a second
blind 103, the latter being located rearwardly of the first
blind or nearer the film. A first blind winding drum 104
is integrally provided with a gear 105 and is urged to
rotate clockwise by a spring, not shown, which is pro-
vided on a first blind take-up drum 106. A second blind
winding drum 107 is integrally provided with a gear
108, and is urged to rotate clockwise by a spring which
is mounted on a second blind take-up drum 109. The
gears 105 and 108 respectively mesh with gears 111 and
112 rotatably mounted on a shaft 110. A projection 113
is fixedly mounted on the underside of the gear 112
which is associated with the second blind, to engage a

~ projection 114 fixedly mounted on the upperside of the

35

55

gear 111 associated with the first blind, thereby defining
a start position. The setting of the engaging position is
effected by a rotation of a lever 115 against the resil-
ience of a spring 116 in interlocked relationship with a
film winding operation so as to cause its one end to
engage a projection 117 fixedly mounted on the upper-
side of gear 112 and its other end to bear against the
attracting surface of an electromagnet 118. The position
of the gear 111 is defined by a projection 119, which is
fixedly mounted on the underside of this gear and which
engages a pawl portion of a lever 120 which is urged to
rotate counter-clockwise. Under this condition, the
other end of the lever 120 is located close to a main
switch 121 so as to turn it on and to release the gear 111
to permit movement of the first blind 102 in interlocked
relationship with the shutter release operation. A lever
123 is located so as to be acted upon by the projection
114 on the gear 111 to turn a photometry trigger switch
122 off during the initial phase of rotation thereof. A
lever 126 is urged to rotate counter-clockwise by a
spring 125 and has its one énd extending into the path of
travel of the projection 114 50 as to turn a switch 124 off
when the gear 111 has undergone nearly one-half revo-
lntion. The switches 121, 122 and 124 as well as the
electromagnet 118 ate electrically connected to an elec-
tronic shutter circuit ERC shown in FIG. 7.
Referring to FIG. 7, connected across a battery 127
in series with a normally open main switch 121 are a
time constant circuit comprising photoelectric trans-
ducer element 161 and capacitors 128, 129; a switching
circuit 130 indicated in a box shown by broken lines and
including FET 130 and a transistor 1305; and a circuit
including a transistor 131 and a resistor 132 for energiz-
ing an electromagnet 118 which is operative to permit
the shutter 103 to be closed. The main switch 121 is

 closed upon shutter release, and a normally closed

65

reflectivities of the surfaces of the shutter blind and a

film, by providing a correction circuit for correcting its
output when the transducer element receives light re-

switch 122 connected across the series connection of
capacitors 128 and 129 is opened simultaneously with an
opeaing of the shutter when it is released. It will be seen
that the time constant circuit commences its operation
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from the time the switch 122 is opened. One of.the
capacitors 129 is shunted by a normally closed switch
124 which is opened when the trailing edge of the first
blind 102 of the shutter passes through the approximate
central position of an image field. The correction for the

output of the photometric circuit is initiated when the

switch 124 is opened.

In FIG. aﬁcvmmpMamshownmthepomhom
" which they assame subsequent to a film winding opera-
tion. Upon shutter release, the lever 120 rotates clock-
wise against the resilience of the spring to turn on: (i.e.
close) the main switch 121 and is also disengaged from
the projection 119, whereby the first blind 102 initiates
its movement under the action of the spring located on
the first blind take-up drum 106, causing the gear 111 to
rotate counter-clockwise. During the initial phase of the
rotation, the projection 114 opens switch 122, thereby
enab]in,g the operation of the time constant circuit com-
prising the photoelectric transducer element 101 and

10

15

the capacitor 128 so as to measure reflected light. When 20

" the gear 111 has rotated through nearly one-half revolu-
tion, the projection 114 causes the lever 126 to rotate
against the resilience of the spring 125, opening switch
124 to thereby connect the capacitor 129 into the time

constant circuit. Subsequently the gear 111 continues to 25

rotate to bring projection 114 into engagement with the
projection 113 on the gear 112, so that.the stop position
can be positively defined even if the release is main-
tained.

&
past the image field.. Subsequently, the photocurrent b

-which is produced by the light reflected from the film is
‘maintained, The ideal change in current will be that in

which the current @ owing to the reflected light from
the first blind is maintained until time #, and thereafter
the current b owing to the reflected light from the film
is maintained. The error between such ideal current
change and that obtained in accordance with the inven-
tion is minimized as indicated by the following expres-
sions representing the ratio of areas; ratio by the time #,:

1} ~ 3 Al - )
wk

alty + (& -
ﬂ{fi + (‘z—

ratio by the time #3:

oty + (- 1)} + b — 1) — A - 1) + T 025+ )
P R ) 2y )

Reducing the above expressions with typical values, the
rate by the time 7 ,is 1 : 0.95 while the rate by the time
tis nearly 1 : 1. Thus, the error is small enough that the
infuence on the proper exposure is negligible.

FIG. 9 graphically shows the variation of the photo-
current of FIG. 8 in terms of a change in the amount to
which the capacitor is charged, or Cr. If the reflectivity

Simultaneously with the initiation of movement of 30 of the shutter blind is different from that of the film

the first blind, a current will flow through the transistor
Bltomerg:zethzelectrmmgnetlm,mmntmnnmﬁle
lever 115 in engagement with the projection 117 on the
gear 112 to thereby block the movement of the second

screen 103. An exposure of the film is effected under 35

this condition, and when a proper amount of exposure
has been achieved on the film, the switching circuit 130

* operates to interrupt the current flow through the tran-

sistor 131, thereby deenergizing the electromagnet 118.

Thereupon, the lever 115 rotates clockwise to be disen- 40

gaged from the projection 117 under the action of the
spring 116, whereby the second blind 103 is driven to
run by the take-up drum 109, thus terminating a photo-
graphing operation. At this time, the projection 113 on

the gear 112 rotates through one revolution and engages 45

with the projection 114 on the gear 111, whereupon its
rotation is interrupted.

FIG. 8 graphically shows the current I on the ordi-
nate which is obtained by photometry of light reflected

from the surfaces of the shutter blind and the film and 50

plotted over time T which represents the period of
movement of the first blind of the focal plane shutter.
By the time ¢, when the trailing edge of the first blind
102 moves completely into the image field, the film is

not exposed so that reflected light which reaches the 55

transducer element 101 ts solely the reflected
light from the first blind 102. Thus, the current remains
at a constant value a. Subsequently as the trailing edge
of the firt blind 102 moves across the image field, that

area of the first blind which is irradiated by the light 60

from an object being photographed will decrease grad-
ually, and when the trailing edge of the first blind 102
assumes approximately a central position in the image
field, the current will be reduced by an amount of Al.

This is indicated at time #,, at which time the switch 124 65

is turned off so that the current will continue. to -de-
crease by an amount A2 until a constant value b is
reached at time #; when the first blmd 102 has moved

surface, the light input to the photometric circuit with-
out correction will follow a curve A. In accordance
with the invention, a correction is made in the electrical
circuit to maintain the same information. Specifically,
the switch 124 is opened at a time {t; + (r; — )} to
change or reduce the composite capacitance of the time
constant circuit 8o as to maintain the integrating charac-
teristic constat even though a reduction occurs in the
amount of light received. As shown by a curve B, the
opening of the switch 124 at a time #, produces a discon-'
tinuity, but the error from an ideal curve indicated by
broken line curve C is minimal, closely following it. In
thmmnnner.acompcnsatmncanhcprowdedforadxf-
ference in the reflectivity.

In the above embodiment, the reflectivity of the first
blind has been assumed to be greater than that of the
film, but where the reflectivity of the film is greater
than that of the first blind, switch 124 may be replaced
by a normally open switch to achieve the similar result.

FIG. 10 shows an apparatus according to the inven-
tion in which the shutter blind comprises portions of
high and low reflectivities. Specifically, a single lens
reflex camera 202 having a movable reflecting mirror
201 includes a film 203 in its rear part which is urged
against and retained by a pressure plate 204. A first
blind 205 and a second blind 206 of the shutter which
are adapted to run immediately in front of the film 203
are mounted on the respective blind shafts with known
means. The first blind 205 of the shutter comprises a
surface 205z and a surface 205b on its side which is
irradiated by light from an object being photographed.
The surface 205z has a high reflectivity as obtained by
coatng of material having a high reflectivity, while the
surface portions 205b have a very low reflectivity and
are located at the upper and lower marginal edge of the
first blind 205 .where diffuse light may have adverse
influences upon the:film 203, the surfaces 205b. being

. formed of a surface frosted, black cloth or the like. As
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shown in FIG. 11, photoelectric transducer elements
207 are fixedly mounted on the camera body at positions
such as on either side of the mount 208 for a photo-
graphic optical system 210 where they do not intercept
light from an object being photographed and are posi-
tioned so as to be capable of receiving light from the
object being photographed which is reflected by the
high reflectivity portion 205a of the first blind of the
shutter or by the surface of the film 203. It will be ap-
preciated that the transducer element 207 has its termi-
nals connected with a shutter timing circuit, not shown,
50 as to control the timing of the initiation of movement
of the second blind 206 in dependence upon the amount
of light received. With the above arrangement, the
transducer element 207 receives light reflected from the
high reflectivity portion 205a of the first blind when the
reflected mirror 201 moves up, and then receives light
from the film surface 203 subsequwnt to the movement
of the first blind 205, thereby determining an exposure

15

period depending upon the brightness of an object being 20

photographed. The portions 2055 having a very small
reflectivity prevent diffused light from reaching the
film surface 203, _

When taking pictures, it often occurs that an object

being photographed comprises an upper portion of high 25

luminance and a lower portion of low luminance, as
depicted at PA in FIG. 10, or for the light which is
transmitted through the photographic optical system
210, the upper portion has a low luminance while the

lower portion has a high luminance, as indicated at PB. 30

For an object being photographed of this kind, a expo-
sure period will be normally in the range from 1/60 to
1/125 second, so that the exposure period will be deter-
mined only by reflected light from the surface of the
first blind 205z of the shuiter.

In such an instance, a correction can be made in re-
spect of the amount of light incident onto the light
receiving element 207 by using the first blind as shown
in FIGS. 12 to 16 which comprises a portion 205a of a

35

high reflectivity and another portion 205¢ of somewhat 40

reduced, intermediate reflectivity. FIG. 14 shows the
reflecting surface of the first blind when a photometry
should be principally directed to the lower portion;
FIG. 15 shows the reflecting surface of the first blind

when. the photometry is principally directed to the 45

upper portion; and FIG. 16 shows the reflecting surface
of the first blind when the photometry is directed prin-
cipally to the central portion. 1t is also possible to use a
suitable combination of high reflectivity portions 205a

andmtermedmtereﬂechvntyportmnsZHbandMas 50

indicated in FIGS. 12 and 13, depending upon the pur-
poses of taking pictures. It should be understood that
‘variation in the reflectivity should preferably be contin-
uous although not shown. By using a selected arrange-

ment, adverse influences upon the film can be removed 55

and a correction can be made in accordance with a
varisble distribution of luminance of an object being
photographed.

FIG. 17 shows an apparatus according to the inven-

tion in which certain elements such as a photoelectric 60

transducer element, a photometry trigger switch and
the like are disposed on a printed circuit board which is
arranged below the reflecting mirror where a free space
is relatively available, thus providing a compact struc-

- ture. Referring to FIG. 17, winding shafts 301 and 302 65

are vertically mounted on one side of an exposure win-
dow while take-up shafts 303 and 304 are vertically
mounted on the opposite side, all in a parallel arrange-

10

ment. A take-up drum 306 is coaxially and integrally
fixed on the take-up shaft 303, and the leading portion of
a first blind 308 is fixedly attached to the drum. A wind-
ing drom 308 is coaxially and integrally fixed on the
winding shaft 301, and the trailing portion of a second
blind 307 is fixedly attached to the winding drum 308,
Ribbon-shaped drawing members 309z and 3095 have
one of their ends fixed to the upper and lower ends of
the first blind 305, and pass around pulleys 3102 and
3105 respectively, which are freewheelingly mounted
on the winding shaft 301, to be suitably fixed to wheels
311a and 311b which are fixedly mounted on the wind-
ing shaft 302. In this manner, the first blind 305 extends
across and immediately in front of the film surface. In a
similar manner, drawing members 312z and 3125 have
one of their ends fixed to the upper and lower ends of
the second blind 307, and pass around pulleys 313a and
3135 freewheelingly mounted on the first blind take-up
shaft 303 to have their other ends suitably fixed to a
drum 314 which is fixedly mounted on the take-up shaft
304. In this manner, the second blind also extends imme-
diately in front of the film surface. A gear 315 which is
fixedly mounted on the bottom end of the second blind
winding shaft 301 meshes with a large diameter gear 316
which is disposed below a movable reflecting mirror,
not shown, while a gear 317 fixedly mounted on the
bottom end of the first blind winding shaft 302 meshes
with a large diameter gear 318 which is coaxially dis-
posed with the gear 316. The gears 316 and 318 are
rotatably mounted on a common axle, and a projection
319 is fixedly mounted on the upper surface of the gear
316. A detent arm 320 has its one end extending into the
path of rotation of the projection 319. The detent arm
320 is rotatably mounted on a stationary member of a
camera, and is urged by a spring, not shown, to rotate
counter-clockwise so as to have an attracting piece 321
which is provided on its other end displaced from elec-
tromagnet 322. A projection 323 is fixedly mounted on
the upper surface of the gear 318, and extending into the
path of rotation of the projection 323 is a movable piece
of a trigger switch 325 associated with electronic shut-
ter which is provided on a printed circuit board 324.
Also mounted on the printed circuit board 324 are pho-
toelectric transducer elements 327 so as to receive light
from an object being photographed whiich is transmit-
ted through a photographic lens 326 and reflected by
the surface of the shutter blind, the reflected light being
incident on the transducer elements in a normal direc-
tion. In addition, electrical elements such as transistors
or the like are suitably located on the printed circuit
board, and are designated by reference numeral 328.

In the position shown, the film has been wound and
the shutter has been charged. The attracting piece 321
of the detent arm 320 is pushed forward by the electro-
magnet 322 and is prevented from returning. Under this
condition, the transducer elements 327, 327 initiate the
photometryofﬁght&omanobjectbeingphoto—
graphed. When a shutter button is depressed to release
the shutter, the constraint on the gear 318 is released,
whereby a spring (not shown) internally housed within
the first blind take-up drum 306 causes the first blind 305
to run. Simultaneously, the gear 318 rotates counter-
clockwise, opening trigger switch 325. At the same time
with the opening of trigger switch 325, the time con-
stant circuit of the electronic shutter circuit operates,
and deenergizes the electromagnet 322 after an expo-

.+ sure period which is commensurate with the brightness
of light from an object being photographed. Thus, the
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detent arm 320 is released, rotating counter-clockwise
to disengage from the projection 319, whereby the sec-
ond blind 307 initiates movement to complete a photo-
graphing operation.

FIGS. 18 and Eshowanotherapparatusofthem-
vention employing a first photoelectric transducer ele-
ment for receiving light reflected by a shutter blind or
film surface, and a second photoelectric. transducer
element for receiving light reflected by the reflecting
mirror. It is to be understood that a first blind 401 and a
second blind (not designated) are adapted to run in
interlocked relationship with the other camera opera-
tions such as the operation of release member. A film
402 is urged by a pressure plate 403 on the rear lid of the
mmeraaganstnmalanrfmedﬂ‘aofacamerabcdym
A light path switching reflecting mirror 405 is pivotally
mounted on the camera body so as to move upward
upon shutter release. First photoelectric transducer
‘elements 406a and 40656 which may comprise a photo-

10

15

voltaic element such as solar cell or the like are similar 20

to the photometric elements illustrated in the other
embodiments of the invention, and are fixedly mounted
on the camera body 404 at positions in which they do

‘not intercept light from an object being photographed

which is transmitted through a photographic optical 25

system 407. The transducer elements 4062 and 406b
have their light receiving surfaces positioned so as to be
capable of receiving light reflected by the first blind 401
or the film surface 402 when the reflecting mirror 405

‘moves upward. In the subsequent description, both 30

“elements 406a and 4065 will be referred to by a single
‘reference numeral 406. A focussing plate 408 is located
.at a position which is conjugate with the film surface
-402 with respect to the reflecting mirror 405, and along

its one side are provided indices 4084 for indicating an 35

"exposurepenodandanmdexﬂbforamanmlmpo-
- sure setting. ‘A galvanometer 409 is pivotally mounted
-on-the camera body in a manner such that its pointer
409 can provide an indication on the indices 408z and

-408b, and is adapted to be rotated about the axis 409¢ in 40

interlocked relationship ‘with a diaphragm presetting
ring, not shown, through a transmission string 409b.
Second photoelectric transducer elements elements
-410a and 410b are secured to the camera body on the

oypoaitesideaofaneyepneceﬂlmastobecapableofu

receiving light reflected by the mirror 405. In
the description to follow, the elements 410a, 4105 will
be designated by a single reference numeral 410

A display circuit EA1 for operating the galvanometer

12

nected with a switching circuit EB so as to be turned on
and off by the latter. An automatic exposure circuit EC
and a manual exposure circuit ED each have one termi-
nal connected with the negative pole of the power sup-
ply EV and their remaining terminal connected with
contacts S¢, Sd of a change-over switch ESW2 which is
interlocked with the change-over switch ESW1 so as to
be selectively connected with the switching circuit EB.

The automatic i circuit EC has an arrange-
ment as shown in FIG. 21, Specifically the first trans-
ducer element 406 is connected across the (—) terminal
and (+) terminal of a first operational amplifier EIC1,
the output terminal (1a) of which is connected with the
(—) terminal thereof through a parallel connection of a
trigger switch ESW3 and a time constant capacitor 417
to form a photometric circuit, the trigger switch being
opened in interlocked relationship with the running of
the first blind of the shutter. A second operational am-
plifier EIC2 has its (4) terminal connected with the
output terminal (1a) of the first operational amplifier,
while its output terminal (15) is connected with the
contact Sc of the change-over switch ESW2, A variable
resistor 418 for introducing information such as film
speed or the like is adapted to be adjusted together with
the variable resistor 413 in the display circuit EAL

With the above arrangement, when an automatic
exposure is used to take a picture, the change-over
switches ESW1 and ESW2 are thrown to the automatic
exposure side, namely to the contacts Sa and Sc. When
the camera is directed toanobjectbe.mgphotogﬂphed,
the second transducer element 410 receives light from
the object being photographed as reflected by the re-
flecting mirror 408, thereby deflecting the pointer 409a
of the galvanometer depending upon the brightness of
the object being photographed. It will be understood
that the deflection varies with the setting of the resistor
413 and a rotation of the galvanometer 409 which oc-
curs as a result of rotation of a diaphragm presetling
ring. Thus, by suitably presetting the relative position of
the pointer 4094 of a galvanometer and the indices 408a°
for indicating an exposure period, an exposure period is
presented to the user prior to exposing the film. Upon
depression of a shutter button, diaphragm blades are
moved to deﬁneapresetdiaphragm value and the r&-
flecting mirror 405 moves up, whereby light from an
object being photographed reaches the surface of the
shutter blind 401. Thus the first transducer element 406
receives reflected light from the surface of the shutter
blind 401 under the preset diaphragm. Before the first

409 is arranged as shown in FIG. 20. Specifically, the 50 blind moves, the trigger switch ESW1 is closed, so that

transducer element 410 has its one terminal connected
.with the negative pole of a power supply EV, and its
opposite side connected with a. positive pole of the
power supply through a resistor 412 and the galvanom-
eter 409 in series. A varible resistor 413 for presetting a
film speed is connected across the power supply in
shunt with the transducer element 410. A fixed resistor
414 for automatic exposure and a variable resistor 415
for manual exposure which is in interlocked relationship
with a shutter ring, not shown, are connected with
contacts Sg, Sb of a changeover switch ESW1 so as to
be selectively connected across the power supply EV in
shunt with the transducer element 410.

" On the other hand, a timing circuit EA2 for control-

55

60

ling the movement of the second blind of the shutter is 65

arranged as follows: An electromagnet 416 which con-
strains the second blind from running has its one termi-
nal grounded at the body and its other termiinal con-

the voltage at the output terminal (1a) of the operational
amplifier EIC1 will be equal to one-half the supply
voltage Vec. The operational amplifier EIC2 operates
as a comparator, and since the output voltage V1a of
the photometric circuit is less than the voltage applied
to( ) terminal of the operational amplifier EIC2 which
is obtained by a voltage division of the supply voltage
Vee and 4 Ve, the output voltage of this amplifier will
be a positive voltage, whereby transistor EQ conducts
to energize the electromagnet 416, which therefore
constrains the second blind from moving. Then the first
blind 401 moves, and as the trigger switch ESW3 is
opened, the time constant capacitor 417 will be charged
with a constant current which is supplied by a short-cir-
cuit current of the transducer element 406 which varies
linearly with the luminance of the light being received
to thereby produce a linear variation in the output volt-
age Vla of the photometric circuit, in view of the fact
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that feedback is made through the time constant capaci-
tor 417 so as not to apply voltage across the first trans-
ducer element 406,

This variation depends on the amount of light which
is transmitted through the photographic lens and re-
flected by the shutter blind or film surface. When the
amount of such light is high, the output voltage V1a of
the photometric circuit will rise very rapdily. As the
output voltage Vla of the photometric circuit gradually
increases and becomes greater than the voltage applied
to the (—) terminal of the operational amplifier EIC2,
the output voltage of the operational amplifier EIC2
will instantaneously change from a positive voltage to
zero volts, thereby rendering the transistor EQ non-
conductive to deenergize the electromagnet 416, which
therefore release the second blind to initiate its move-
ment and thereby terminate a photographing operation.

In 2 manual exposure operation, the change-over

10

switches ESW1 and ESW?2 are thrown to the contacts 20

Sb and Sd, respectively. A proper exposure can be
achieved by rotating the galvanometer 409 by means of
the diaphragm presetting ring or by the opération of the
variable resistor 415 which is interlocked with the shut-
ter ring so as to make the pointer 4094 of the galvanom-
eter coincident with the manual exposure index 4085,
Subsequently, the depression of a shuttér button initi-
ates a shutter operation, and the adjustment of the tim-
ing at which the movement of the second blind is initi-
ated is determined by adjustment of a variable resistor in
the manual exposure circuit, not shown, interlocked
with the variable resistor 415 to control the turning off
of the electromagnet 416. Such circuit is known and
therefore will not be described in detail.

14

It will be seen that in an automatic exposure opera-
tion, the first transducer element 486 controls an expo-
sure period while the second transducer element 410
allows such exposure period to be displayed, and that in
a manual exposure operation, the exposure can be con-
trolled by means of the second photoelectric transducer
element 410.

It should be noted that the photoelectric transducer
clement used in the present invention may comprise
elements other than a photovoltaic element by suitable
design of the circuit.

What is claimed is:

1. A photometric apparatus for a single lens reflex
camera and of the type in which an exposure value is
determined by photometry of light which is transmitted
through a photographic optical system and which is
reflected by at least one of the surfaces of a shutter blind
and a film, comprising a photoelectric transducer ele-
ment for receiving reflected light from at least one of
the surface of a shutter blind and a film, and an opera-
tional amplifier for biasing the transducer element so as
to maintain the voltage applied thereacross substantially
null the first blind of the shutter comprising a surface of
high reflectivity which forms a light reflecting portion,

25 and a surface of low reflectivity located at an area other

30

335

45

35

65

than the light reflecting portion.

2. A photometric apparatus according to claim 1 in
which the surface of low reflectivity is located on the
both lateral edges of the first blind while the surface of
high reflectivity is located at an area other than the
marginal edges.

3. A photometric circuit according to claim 1, further
including a surface of intermediate reflectivity interme-
diate the surfaces of high and low reflectivities.
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APPARATUS FOR SYNCHRONIZING AN
ELECTRONIC FLASH WITH A CAMERA
This is a division of application Ser. No. 504,856, filed
Sept. 11, 1974, now U.S. Pat. No. 3,987,468.

BACKGROUND OF THE INVENTION

The invention relates to an apparatus for synchroniz-
ing an electronic flash with a camera including a focal
plane shutter for the purpose of taking a picture under
flashlight. When an electronic flash is used to take a
picture under flashlight with a camera including a focal
plane shutter the synchronizing contact must be
changed to the X contact. Simultaneously the exposure
period must be previously controlled so that a shutter
speed or exposure period assumes a value at which a
synchronized flashlight photographing is possible
(which is referred to hereinafter as X-period), which is
usually set to be greater than 1/125 to 1/60 second.
Such value of the shutter speed corresponds to an expo-
sure period which is defined from the termination of
movement of the first blind of the shutter to fully open
an exposure light path until the second blind moves to
close the open exposure path. Such pre-establishing of
the shutter speed is necessary because a focal plane
shutter employs a slitwise exposure while an electronic
flash represents a source of flashlight having a very
short duration. If a picture is taken with a shutter speed
established on the order of 1/250 second or the like,
only one-half or one quarter of the scene to be photo-
graphed will be irradiated by the flashlight. This ex-
plains why the shutter speed must be established to an
X-period. However, it often occurs that a photographer
forgets to set the shutter speed to correspond to an
X-period when taking a picture under flashlight, and
becomes aware of this fact only after the exposed film is
developed.

When using an electronic flash to take a picture under
synchronized flashlight, it is known that the intensity of
reflected light from an object being photographed var-
ies as the distance between the camera and the object
varies, thereby necessitating an adjustment of the dia-
phragm each time a picture is taken. To avoid such
inconveniences, an adjusted flashlight emitter referred
to as auto-strobo has been recently developed. This
comprises a flash tube bypassed by a discharge tube in
combination with a photometric circuit which is opera-
tive, upon illumination of the flash tube, to measure
reflected light from an object being photographed and
to cause a discharge of the discharge tube when the
amount of light being measured reaches a proper
amount of exposure, thus short-circuiting the flash tube
to interrupt its operation and thus assuring a proper
exposure. As is well known, an EE camera includes its
own photometric circuit, which however is not used
when the above mentioned auto-strobo is used to take a
picture under flashlight.

Another difficulty occurs with the combination of
the auto-strobo and an EE camera having an electronic
focal plane shutter. The illumination of the strobo is
controlled by the X contact which is closed by the
operation of the shutter within the EE camera, which is
in turn controlled by the EE circuit. Specifically, a
release operation of the shutter causes the first blind of
the shutter to move, and the X contact is closed when
the photographic path becomes open. As the reflected
light from an object being photographed reaches a
proper amount of exposure, an electromagnet which
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‘has been .constraining the second blind of the shutter
from moving is deenergized to permit movement of the
second blind, thus termmatmg a photagraphmg opera-
tion. The arrangement is such that if a given amount of
exposure has been reached by natural light before the X

-contact is closed, an inhibit signal is applied to the

strobo unit. However, depending on the relative timing
of the inhibit signal generated and the closure of the X
contact, the X contact may be closed to cause an illumi-
nation of the strobo unit. At this time, since the second
blind of the shutter has already moved into the photo-
graphic path, vignetting is caused on the film surface by
the presence of the second blind, thus resulting in a
failure of synchronization. "

SUMMARY OF THE INVENTION

It is a first object of the invention to provide an appa-
ratus for synchronizing an electronic flash with a cam-
era having a focal plane shutter capable of instantly
providing an indication to a photographer, when taking
a picture under synchronized flashlight, whether or not
a shutter speed value' within the X-period range has
been established io cause a synchronized flashlight pho-
tographing, by merely recognizing the illumination or
non-illumination of the electronic flash subsequent to
the depression of a shutter button.

As a result, in accordance with the invention, if a
shutter speed is established to a value which is on the
higher speed side of the X-period, the circuit for causing
an illumination of the electronic flash is prevented from
being completed, so that if a photographer attempts to
take a picture under flashlight without establishing the
shutter speed to an X-period, no flash will be produced
by the electronic flash, thus warning the photographer
in a simple manner. In other words, the arrangement is
such that the electronic flash can not be activated unless
a shutter speed within the X-period range is established.
Consequently, the photographer ‘can be immediately
informed whether or not a shutter speed within the
X-period range is established, by merely taking notice
of the illumination or non-illumination of the electronic
flash, thus avoiding the inconvenience that the photog-
rapher may continue to take the pictures on the entire
roll of film without knowing the failure of establising an
X-period, which he becomes away of only after devel-
oping the exposed film. )

It is a second object of the invention to provide an
apparatus for synchronizing an electronic flash with a
camera having an electronic focal plane shutter, which
permits the illumination from the electronic flash to be
controlled by a photometric circuit contained within
the shutter. ;

This permits a photometric circuit, which has usually
been incorporated into: an electronic flash as in the
autostrobo, to be dispensed with, while assuring a
proper amount of exposure under- flashlight. Also the
size of the electronic flash used can be minimized while
at the same time improving the efficiency of use of the .
photometric circuit within the camera.

-It is a third object of the invention to provide an
apparatus for synchronizing an électronic flash with a
camera having an electronic focal plane shutter in
which the illumination of the electronic flash is pre-
vented when a proper amount of exposure is reached by
natural light before the electronic flash is to be illumi-
nated while permitting the electronic flash to be illumi-
nated in the event a given amount of exposure is not
reached at the time when the X contact is to be closed.
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In accordance with the invention, if a given amount
of exposure is reached by natural light before the elec-
tronic flash is to be illuminated, a signal is-derived from
the electromagnet which controls the movement of the
_second blind of the shutter to discharge a trigger capaci-
tor for the electronic flash. before the.’X contact is
closed, thus disabling the illumination of the electronic
flash. In this manner, an asynchmnous photographmg is
avoided.

It will be appreciated that the invention enables a
‘'satisfactory photographing operation under synchro-
nized flashlight to be achieved while requiring of a
photographer only the operations of coupling the elec-

5

10

tronic flash with the camera and depressing a release .

button to confirm the activation of flashlight. A syn-
chronized photographing operation durmg daytime is
also simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1lisa pcrspectwe view of the X contact associ-
ated with the electronic flash of a focal plane shutter
which may be used in the apparatus according to the
invention;

FIG. 2 is a wiring diagram showing the e.lecmcal
connection of the X contact of FIG. 1;

FIG. 3 is a sequence diagram showing the closure of
switches SW1 and SW2 which constitute together the
X contact,

FIG. 4 is a perspective view showing another exam-
ple of the X contact of a focal plane shutter which may
be used in the apparatus according to the invention;

.FIG. 5 is a plan view ﬂlustratmg the operation of the
X contact of FIG. 4;

FIG. 6 is a wiring diagram showmg the electrical
connection of the X contact of FIG. 4;

FIG. 7 is a circuit diagram of the photometric circuit
and shutter control circuit of the electronic shutter
contained within the camera associated with the appara-
tus of the invention;

FIG. 8 is a simplified schematic view of a camera

" having a TTL (through-the-lens) electronic shutter,

illustrating the manner of incidence of light on a light
receiving element contained in the photometric circuit
of FIG. 7,

FIG. 9 is a circuit diagram of an exemplary ad_]usted
strobo umt, and
. FIG. 10 s a circuit diagram showing another embod:—
ment of the invention for synchronizing an electronic
shutter with a camera in accordance with the invention.

DETAILED DESCRIPTION OF THE
INVENTION

.- As shown in FIG. 1, a focal plane shutter comprises
a first blind 1 and a second blind 2. As is well known, a
slit forming member 3 is fixed to the trailing edge of the
first blind 1 and aslit forming member 4 is fixed to the
forward edge of the second blind 2 to thereby form a slit
which is moved across an exposure window 5 to permit
an exposure. The trailing edge portion of the second
blind 2 is fixedly mounted on a winding shaft 6 on
which a gear 7 is fixedly mounted. The gear 7 meshes
‘with a gear 8 of a larger diameter. The slit forming
"~ member 3 which is fixed to the trailing edge of the first
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blind 1 has a pair of traction strings 9a, 95 secured to its '

upper and lower end portions, which strings are

around guide pulleys 10, 11, rotatably mounted on the
winding shaft 6, and secured to a first blind winding
shaft 12. A gear 13 is fixedly mounted on the winding
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shaft 12, and meshes with a gear 14 of a larger diameter.
The gears 8 and 14 having a larger diameter are rotat-
ably mounted on an axle 15, and the arrangement is such

‘that the gear 14 undergoes nearly one revolution in the

direction indicated by an arrow as the slit forming mem-
ber 3 traverses across the exposure window 5 when the
first blind 1 moves, while the gear 8 undergoes nearly
one revolution about: the axle 15 in the direction indi-
cated by an arrow as the slit forming member 4 tra-
verses across the exposure window 5 in following rela-
tionship with respect to the member 3. These larger

diameter’ gears 8 and 14 serve to wind the first and

second blinds 1, 2 onto their respective winding shafts 6
and 12, respectively upon completion of taking a pic-
ture, by being integrally rotated through one revolution
about the axle 15 in interlocked relationship with a film
winding operation. When the both blinds 1 and 2 are
wound, a shutter drive spring, not shown, is charged.

The width of the slit defined between the slit forming
members 3 and 4 is determined by the relative timing of
movement of the second blind 2 with respect to that of
the first blind 1, which is in turn established in accor-
dance with a preset exposure period.

As mentioned previously, the gear 14 undergoes
nearly one revolution as the slit forming member 3
traverses across the exposure window 5, and the gear 8
undergoes one revolution as the slit forming member 4

‘traverses across the exposure window .5 to close an

exposure light path. Thus it will be seen that the expo-
sure path which passes through the exposure window 5
remains fully open after one revolution of the gear 14
and before the gear 8 initiates its rotation. A satisfactory
synchronization is assured for taking a picture under
flashlight if the flashlight is activated under the open
condition of the exposure window.

In accordance with the invention, the synchronizing
contact or X contact comprises a first switch which is
closed when the exposure light path is fully open as a
result of movement of the first blind 1, and a second
switch which is opened as the second blind 2 initiates its
movement in order to close the open exposure light
path. Specifically, a tab 16 is disposed on the gear 14,
and a movable contact SW2a of a normally open switch
SW2 is located in the path of travel of the tab 16 which
operates as a switch control member. Similarly, a tab 17
which operates as a switch control member is disposed
on the gear 8, and a movable contact SW1a of a nor-
mally open switch SW1 is located within the path of
travel of the tab 17. When the second blind 2 is wound
by a film winding operation, the tab 17 bears against the
movable contact SW1a to move it into contact with a
fixed contact SW1b, thus closing the normally open

.switch SW1. As shown.in FIG. 2, the switches SW1

and SW2 are connected in. series to constitute the X
contact for an electronic flash.

With the X contact as constructed in this manner,
when the shutter is charged in interlocked relationship
with the winding of a film, the gears 8 and 14 rotate
clockwise about the axle 15 through nearly one revolu-
tion, whereby the tab 17 on the gear 8 bears against the
movable contact SW1a to close the switch SW1 while
the tab 16 on‘the gear 14 remains at a position close to
but spaced from the movable contact- SW2a. When a
shutter speed is established to a value within the X-
period range, the first blind 1 will move in the direction
indicated by an arrow upon shutter release, thereby
fully opening the exposure window 5. When the expo-
sure path is fully open, gear 14 will have rotated about
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. the axle 15 through one reyolution, whereby the tab 16
“'bears against the movable engagement SW2z to move it
into contact with a fixed contact SW2b, thus closing the
switch SW2. Since the switch SW1 is already closed,
the closure of the switch. SW2 results in a closure of the
_ X contact, thus xl!ulmnatmg ‘the electronic flash to per-
‘mit a photographmg under synchronized flashlight.
Upon lapse of an established exposure period, the. sec-
ond blind 2 .commences its movement, whereby the
‘gear 8 rotates counter-clockwise about the axle 15, thus
opening the switch SW1. The opening of the switch
SW1 occurs immediately before the slit forming mem-
ber 4 associated with the second blind 2 moves into the
open exposure path. When the switch SW1 is opened,
the X contact remains open even though the switch
SW2 may be closed. It will be appreciated that the X
contact comprising both switches SW1 and SW2 is
closed only when a shutter speed or an exposure period
within the X-period is established. Stated dlffetently, if
an exposure period greater than the X-period is estab-
lished, it is assured that the both switches SW1 and SW2
will be closed as shown in FIG. 3 when the exposure
path is fully open. The illumination of the electronic
flash under this condition ensures a completely syn-
chronized flashlight photographing. In FIG. 1, charac-
ters 28 and 28b represent traction strings associated
with the second blind 2.

While in the above described embodiment, the
switches SW1 and SW2 which together constitute the
X contact are opened. and closed by gears which un-
dergo a rotation through nearly one revolution in inter-
locked relationship with the running of the first and
second blinds, it should be obvious that these switches
may be directly operated by the first and second blinds
1and 2, respectivély. The only requirement is that the
switch SW2 is closed when the first blind 1 has com-
pleted its movement to fully .open the exposure light
path while the other switch SW1 is opened immediately
beforcﬂmsmndbimdzwhlchhasstartedmmmg
moves into the open exposure light path.

FIGS. 4 to 6 show another embodiment of the X
contact, and corresponding parts are designated by like
reference characters as used in FIG. 1. In the embodi-
ment shown in FIG. 4, the synchronizing contact or X
contact comprises a pair of movable contacts, one of
which is displaced into contact with the other in inter-
locked relationship ‘with the movement of the first blind
1 as it runs to fully open the exposure light path, thereby
closing the contact to cause an illumination of the elec-
tronic flash. Subsequently, when. the second blind 2
initiates its movement in order to close the fully open
exposure light path, the other movable contact is moved
away from said one movable contact in interlocked
relationship with the movement of the second blind 2,
immediately before the second blind moves into the
open exposure path, thus openmg the prekusly closed
contact. , -

Speclﬁcally, the X contact eompnses a.pair of inde-
pendently movable blade contacts SW3 and SW4, both
of which are formed of a resilient material. These blade
contacts are disposed in opposing. relatlonshlp with’

.each other, and. a bend SWd4a formed in the movable
blade contact SW4 and a mating portion of the movable
blade contact SW3 form a cooperating: pair of electrical
.contacts. The movable blade contact SW4 is resiliently
biased toward the movable blade contact SW3, while
the latter is resiliently bised to move away from the
other movahle blade contact .SW4. Both movable blade
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contacts SW3 and SW4 have their free ends extending

- adjacent to the axle 15 mentioned before. The movable

blade contact SW4 is adapted to be displaced by a cam
18 which operates as a switch control member and is
integrally mounted on the gear 8 while the movable
blade contact SW3 is adapted to be displaced by a pro-
jection on a disc 19 which operates as a switch control
member and is integrally mounted on the gear 14. The
disc 19 is fixedly mounted on the boss of the gear 14,
and rotates through nearly one revolution as the gear 14
rotates through nearly one revolution in the direction
indicated by an arrow, with its projection, 192 bearing
against the movable blade contact SW3 to cause it to
move toward the other movable blade contact SW4,
thus closing the pair of electrical contacts .mentioned
above. The cam 18 is fixedly mounted on the boss of the
gear 8 and comprises a planar cam having a portion of
reduced diameter 184, and in the charged position of the
shutter, the free end of the movable blade contact SW4
bears against the portion of reduced diameter 18a of the
cam 18, but as the gear 8 commences its rotation
through one revolution, the remaining portion of the
cam, shown at 18b, displaces the movable blade contact
SW4, whereby the electrical engagement between the
movable blades SW3 and SW4 is interrupted.

In operat:on, it is initially assumed that a shutter
speed is established to define an exposure period which
is within. the X-period.. Upon shutter release, the first
blind 1 moves, and by the time it has fully opened the
exposure light path, the gear 14 has undergone nearly
one revolution, so that the projection 19a displaces the
movable blade contact SW3 as shown in FIGS. 5 and 6
into engagement with the blade contact SW4. Thus, the
X contact is closed, and the electronic flash is activated
under the fully open condition of the exposure light
path, permitting a photographing operation under syn-
chronized flashlight. Subsequently, when the estab-
lished exposure period has elapsed, movement of the
second blind 2 initiated. As it begins to move, the mov-
able blade contact SW4 which has been in abutment
against the portion of reduced diameter of 18z will be
engaged by the remainder 185 of the cam 18 as it rotates
together with the gear 8, whereby the blade contact
SW4 will be displaced to a, position SW4A shown in
FIG. 5 in chain lines. This displacement moves the

.movable blade contact SW4 away from the other mov-
.able blade contact SW3, whereby the electrical contact
.therebetween is interrupted to open the X contact. It

will be appreciated that the X contact will be closed
only when an exposure period greater than the X-
penod is established in the similar manner as in the
previous embodiment.

While in the above embodiment, the pa.lr of movable
blade contacts SW3 and SW4 which together constitute
the X contact have been displaced by cam 18 and disc
19 having projection 19a and which are mounted on the
gears 8 and 14, respectively, it should be understood
that they may be directly moved by the first and second
blinds 1 and 2, respectively. This may be achieved, for
example, by utilizing the slit forming member 3 of the
first blind 1 to urge one of the movable blade contacts
SW3 into contact with the other movable blade contact
engagement SW4 when this member has completed its
movement and by utilizing the movement of the second
blind 2 to move the movable blade contact SW4 away
from the movable blade contact SW3 to open the X
contact when the second blind 2 has initiated its move-
ment, The only requirement is that one of the movable
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blade contacts, SW3, is moved into contact with the
other movable blade contact SW4 when the first blind 1
has completed its running to fully open the exposure
light path and the movable blade contact SW4 is moved
away from the movable blade contact SW3 when the
* second blind 2 has initiated its movement to move into
the open exposure light path.

Referring to FIGS. 7 and 8, a control of the illumina-
tion of an adjusted strobo or auto-strobo by means of a
photometric circuit contained within an electronic focal
plane shutter, in particular an electronic focal plane
shutter of TTL (through-the-lens) type, will now be
described. Initially describing the arrangement on the
side of a single lens reflex camera having an electronic
focal plane shutter of TTL type which is not adapted to
store a photometric value, FIG. 7 shows a photometric
circuit MC which does not store a photometric value, a
gate circuit GC and a shutter control circuit SC, con-
nected in parallel with each other and connected
through a power switch SW5 with a first d.c. power
supply E1, the power switch being closed immediately
in response to the initiation of a shutter release opera-
- tion. The photometric circuit MC is conventional in
that it comprises light receiving elements PD1 and PD2
such as photodiodes for receiving reflected light from
an object being photographed (not shown), an integra-
tor circuit and a switching circuit. The photometric
operation is initated by an opening of a trigger switch
ST which is opened in synchronism with the opening
movement of the shutter or the start of movement of the
first blind of a focal plane shutter which is initiated in
response to a shutter release operation with a time delay
after the closure of the power switch SWS. The: light
receiving elemients PD1 and PD2 of the photometric
circuit MC are adapted to receive light incident upon a
film 23 and the first blind 24 of the focal plane shutter
having the same reflectivity as the film 23 as reflected
therefrom, the light being' incident on the film 23
. through an objective 21 and a diaphragm 22 when a
movable reflecting mirror 20 moves up in response to a
shutter release operation as shown in FIG. 8. A penta-
prism 25 is disposed for conducting light incident onto
and reflected by the reflecting mirror 20 to a finder
window, not shown, when the mirror 20 is set within
the light path as shown by dotted lines.

The shutter control circuit SC compnses a first NPN
. transistor Tr1, the collector of which is connected in
series with an electromagnet Mg. The electromagnet
Mg locks the second blind of the focal plane shutter
against movement when it is energized, and permits the

second blind to move when it is deenergized. The tran-
sistor Tr1 is shunted by a differentiator circuit compris-
" ing a capacitor C1 and a resistor R6 connected in series,
the resistor R6 being connected across a pair of termi-
nals a3 and a4 which are adapted to apply a shutter
closing signal to an electronic flash. The gate circuit
GC comprises a pair of NPN transistors 772 and TR3
connected in series, with a resistor R1 connected to the
collector of the transistor 772 and to the power switch
SWS, and an NPN transistor 74 which has its collector
connected through a resistor R3 with the power switch
SWS5. The base of the transistor T73 is connected with
the collector of the transistor 74. One input terminal,
_that is, the base of the tramsistor Tr2 is connected
through a resistor R2 with the output terminal of the
photometric circuit MC, and the other input terminal or
the base of the transistor 7r4 is connected through a
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connected with the emitter of the transistor 7r4, and the -
base and the emitter of the transistor 74 are intercon- -
nected by a resistor R4. An inhibit signal from the elec- -
tronic flash is applied across these terminals. The output
terminal of the gate circuit GC, or the collector of the
transistor 772, is connected to a control signal input for
the shutter control circuit SC, that is, the base of the
transistor Tr1. A synchronizing contact or X contact .
SX which is closed when the first blind of the facal
plane shutter has moved to fully open the exposure light
path is connected across the terminals @1 and 42. .

Referring to FIG. 9, the arrangément on the side of -

an adjusted strobo unit will be described. As shown, a
second d.c. power supply E2 has its positive terminal = -
connected through a power switch SW6 and a resistor
R7 with one plate of a main capacitor C2, the other
plate of which is connected directly with the negative
terminal of the power supply E2. The capacitor C2 is
shunted by a parallel combination of a flash discharge -
tube Ls and a bypass discharge tube Ld which are asso-
ciated with trigger circuits T1 and T2, respectively.
The first trigger circuit T1 comprises a voltage divider
BCl'comprishg‘ a pair of resistors R8 and R9 connected
in series across the flash dmcharge tube Ls, with the
resistor R9 being shunted by a series circuit comprising -
a trigger capacitor C3 and the primary winding of a first
pulse transformer PT1. The secondary winding of the
first pulse transformer PT1 is connected across a trigger
electrode associated with the flash discharge tube Ls
and one of the main electrodes thereof. The resistor R9
has its opposite ends connected to a pair of terminals a§ -

_ and a6, across which the X contact SX is connected as .
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resistor RS with a terminal 1. Another terminal a2 is

a start switch. Thus, an inhibit signal is applied from the -
terminals a5, a6 to the base-emitter path of the transistor :
Tr4 in the gate circuit GC.

The ‘'second tngger circuit T2 comprises a voltage
divider BC2 comprising a series connection of resistors
R10 and R11 in shunt with the dzscharge tube Ld, with.
the resistor R11 being shunted by a series circuit com-
pnsmgacapacnorC‘landthepnmry\\nndmgofa ;
second pulse transformer PT2. The secondary winding
of the second pulse transformer PT2 is connected across
an auxiliary electrode and one of the main electrodes of .
the discharge tube Ld. The resistor R11 is also shunted
by a start switch which comprises a three terminal thy-
ristor SCR1, which has its gate connected with a termi-
nal a7 and its cathode connected with a terminal 8. The
pairoftemmalsa?anddsareoonnectodwnhthepmr
of terminals 23 and 24 in the shutter control circuit SC,
whereby a shutter closing signal from the circuit SC .
may be applied to the gate of the thyristor SCR1 as an
illumination interrupt signal.

With the above arrangement, an electronic ﬂnsh is
loaded on the camera and its terminals a5 and 46 con-
nected with the terminals @1 and a2 of the camera. Also
the terminals @7 and a8 are connected with the terminals -
a3 and a4. By closing the power switch SWé of the
electronic flash, the main capacitor C2 can be charged
to a sufficient level to cause an illumination of the flash
discharge tube Ls, and the capacitors C3 and C4 can -
also be charged. Thereupon, the terminal voltage across -
the resistor R9 will be applied as an inhibit signal across
the base and emitter of the transistor Tr4 thmugh the -
mating terminals a5-a1 and @ 6-02.

When the shutter of the camera is released under this
condition, the power switch SW§ will be closed to-.
gether with the . initiation of the release operation,
whereby the transistor 714 having an inhibit signal ap-
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-plied to its base will be turned on to prevent conduction
of the transistors Tr3 and Tr2, which ultimately results
in 2 conduction of the transistor 7r1. As a consequence,
the electromagnet Mg will be energized, locking the
second blind against movement. Subsequently, the re-
flecting mirror 20 will move up, followed by the initia-
tion of movement of the first blind of the focal plane
shutter, and the trigger switch ST will be opened in
synchronism therewith, initiating the operation of the
photometric circuit MC. When the first blind has run
through its complete stroke or when the exposure light
path is fully open, the X contact SX will be closed to
turn off the transistor 7r4, whereby the resistor R9 in
the trigger T1 is short-circuited, thus enabling the
charge on the trigger capacitor C3 to be instantaneously
discharged through the primary winding of the pulse
transformer PT1. Thereupon, a high tension pulse will
be induced across the secondary winding of the pulse
transformer PT1 to trigger the flash discharge tube Ls
into conduction, which therefore emits a flash. The
flash from the tube Ls irradiates an object being photo-
graphed. Light reflected from the object being photo-
graphed impinges through the objective 21 and dia-
phragm 22 of the camera onto the film 23, thus allowing
an exposure thereof, and is also reflected by the film 23
to impinge upon the light receiving elements PD1 and
PD2 of the photometric circuit MC which is then oper-
ating.

When a photometric value reaches a proper amount
of exposure, the photometric circuit MC produces a
shutter closing signal, which is applied to the base of the
second transistor 772 for turning 772 on. Since the tran-
sistor 74 is already turned off thereby conditioning the
transistor 773 to be ready to be turned on, the shutter
closing signal permits the both transistors 772 and Tr3
to conduct simultaneously, thus rendering the first tran-
sistor 7Tr1 non-conductive. As a result, a pulse signal is
developed across the terminals a3 and a4 of the differen-
tiator circuit, and is applied through terminals a7 and a8
to the gate-cathode path of the thyristor SCR1 to cause
its conduction. The conduction of the thyristor SCR1
causes the capacitor C4 of the trigger circuit T2 to
discharge in an impulse manner through the thyristor
and the primary winding of the second pulse trans-
former PT2, so that high tension pulse is induced across
the secondary winding of this transformer to be applied
to the discharge tube Ld to initiate conduction. There-
upon, the flash discharge tube Ls becomes shortcir-
cuited by the discharge tube Ld, whereafier the dis-
charge current from the capacitor C2 will be bypassed
by the discharge tube Ld, thus interrupting the illumina-
tion of the flash discharge tube Ls. Simultaneously, the
turning off of the transistor 771 deenergizes the electro-
magnet Mg, whereby the second blind is released to
move, thus closing the shutter to terminate a photo-
graphing operation. Therefore, it will be seen that the
illumination of the electronic flash is controlled by a
shutter closing signal derived from the photometric
circuit MC of a camera, and that a complete synchroni-
zation is assured since the electronic flash can be acti-
vated in the fully open condition of the shutter.

When a flashlight photographing by means of an
electronic flash is attempted to take a picture of a man
under counter-light, bright illumination, inconveniences
may be caused such that the electronic flash fails to
operate or a synchronized flashlight photographing is
prevented if an arrangement is such that the photomet-
ric circuit MC supplies a shutter closing signal directly
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to the shutter control circuit -SC, since in this instance
the photometric circuit MC may produce a shutter
closing signal before the shutter is fully open or the first
blind has completed its movement, to thereby permit a
movement of second blind before the electronic flash is
activated because the latter is adapted to be activated
under the fully open condition of the shutter.

However, in accordance with the invention, the shut-
ter closing signal produced by the photometric circuit
MC s supplied to the shutter control circuit SC through
the gate circuit GC, which passes the closing signal to
the shutter control circuit SC only when the X contact
SX is closed, so that even if the photometric circuit MC
produced a shutter closing signal before the shutter is
fully open, a closing movement of the shutter is not
initiated and the illumination interrupt signal will not be
supplied to the electronic flash until after the shutter
becomes fully open to permit an activation of the elec-
tronic flash. Thus, a satisfactory synchronized photo-
graphing is assured as mentioned before even when a
picture is taken of a man under counter-light, bright
illumination.

If ‘an electronic flash is not loaded on the camera, no
inhibit signal will be fed from the electronic flash to the
terminals g1 and 42, so that the transistor 74 normally
remains off while the transistor 773 normally remains
on. In other words, a signal from the photometric cir-
cuit MC is passed through the gate circuit GC to the
shutter control circuit SC any time, thus assuring a
proper operation of the camera.

While the above embodiment deals with a single lens
reflex camera of TTL type incorporating a photometric
circuit which does not store a photometric value, a
conventional bladed shutter employs a photometric
circuit of the type which stores a photometric value, so
that the mventlon can be equally applied to such cam
eras.

In this manner, in accordance with the invention, the
photometric circuit of the camera ‘can be used to pro-
vide a control of the illumination of a flash tube within
an electronic flash, thus eliminating the need for a pho-

- tometric circuit in the electronic flash while permitting
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the same effect to be achieved as that of a flashlight
photographing using an adjusted strobo. Thus, a flash-
light photographing operation with a proper amount of
exposure is facilitated, and consequently the electrionic
flash used may be a compact and inexpensive one. In
addition, the utilization of the photometric circuit of the
camera is maximized.

The invention also provides an arrangement in which
an electronic flash is prevented from emitting light
when a given amount of exposure is reached by natural
light before the illumination of -the electronic flash
should take place and in which the electronic flash is
activated only when a given amount of exposure is not
reached when the X contact is to be closed. Referring to
FIG. 10, an electrical circuit shown within a box 30
indicated in broken lines represents an electronic shut-
ter circuit provided on the part of an EE camera while.
an electrical circuit shown within a box 31 indicated in
chain lines represents the principal part of an auto-
strobo of a series controlled type. Both electrical cir-
cuits are electrically connected together through con-
nection terminals a11 @12 and 213. The electronic shut-
ter includes a light receiving element PD which com-
prises a photoelectric transducer element such as a pho-
todiode, phototransistor, silicon photocell or the like
having a rapid response to a natural light (continuous
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light) as well as a flash from the strobo unit. The elec-
tronic shutter includes a block A’ of a conventional
design and having its last stage formed by the series
circuit comprising an electromagnet Mg for permitting
the movement of the second blind and a switching tran-
sistor Tr. As before, the electromagnet My is energized
by the conduction of the transistor Tr when the first
blind initiates its movement upon shutter release,
thereby constraining the second blind of the shutter
from movement. When a proper amount of exposure is
reached, the block A operates to turn off the transistor
Tr, thereby deenergizing the solenoid to -permit the
second blind to move. The transistor T7 has its emitter
connected with the connection terminal @13 and its
collector connected with the connection terminal a12,
while the X contact SX is connected between the con-
nection terminals a11 and a13.

The main electrical circuit of the strobo unit com-
prises a main capacitor C2 connected across a pair of
power supply terminals a14, a185; a series circuit com-
prising a flash discharge tube Ls and a thyristor SCR2
which are connected across the capacitor C2 through a
conduction control circuit B for the thyristor SCR2;
another series circuit connected across the first men-
tioned series circuit and comprising a resistor R20, a
trlgger capacitor C3, the primary winding of a trigger-
ing pulse transformer T1 and a resistor R21; a further
‘series circuit comprising a current limiting resistor R22
and a thyristor SCR3 connected in series across the pair
of connection terminals @11 and a13; an additional series
circuit comprising a capacitor C6, diode D1 and resistor
R23 connected across the pair of connection terminals
al12 and ¢13; and a connection circuit including a capac-
itor CS and diode D2 in series between the connection
‘terminal ¢12 and the conduction control circuit B. The
secondary coil of the triggering transformer T1 has its
one end connected with a trigger electrode t and its
other end connected with a cathode of the thyristor
SCR2. The gate of the thyristor SCR2 is supplied with
a firing voltage from the conduction control circuit B
while the gate of the thyristor SCR3 is supplied with a
firing voltage from the junction between the diode D1
and the resistors R23. The junction between the resistor
R20 and the trigger capacitor C3 is connected with the
connection terminal 211, which is also connected to the
conduction control circuit B.

When an electronic flash is coupled with the elec-
tronic shutter, the light from the flash discharge tube Ls
as reflected from an object being photographed is re-
ceived by the element PD within the electronic shutter
for processing within the electronic shutter circuit, and
when a proper amount of the exposure has been
reached, the electromagnet Mg is deenergized to permit
the second blind of the shutter to start moving. Since
the mechanical operation of the shutter blind is slower
in operation than the time interval during which the
electronic flash is activated, it is impossible to rely on
the closing movement of the second blind alone in order
to control the light from the electronic flash. In view of
this, a release signal indicative of the deenergization of
the electromagnet Mg is derived to be passed through a
path including the capacitor C5 and diode D2 to be
applied to the conduction control circuit B so as to
interrupt the conduction of the thyristor SCR2, thus
terminating the illumination of the flash discharge tube
Ls. In this manner, a proper amount of exposure is as-
sured.

- 12

In operation, if a given amount of exposure is reached
by natural light before the strobo unit is to be activated,
the block A produces a signal which permits the second
blind to move immediately after the movement of the
first blind, whereby the transistor Tr is turned off to
deenergize the electromagnet Mg. This release signal is
derived at the connection terminal a12 and applied
through the capacitor C6 and diode D1 to the gate of
the thyristor SCR3 as a firing voltage, thus rendering
this thyristor conductive. The conduction of the thy-
ristor SCR3 causes the trigger capacitor C3 to be dis-

- charged through the current limiting resistor R22. Con-
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sequently, even if the X contact SX is closed subse-
quently by the operation of the first blind, any voltage
applied to the trigger electrode t will be insufficient to
cause an illumination of the discharge tube Ls. If a re-
lease signal is obtained from the electromagnet Mg sub-
sequent to the closure of the X contact SX, the charge
on the trigger capacitor C3 will be discharged through
the triggering transformer T1, and at the same time the
thyristor SCR2 will be turned on, thereby initiating the
illumination of the flash discharge tube Ls. However,
this-illumination will be immediately interrupted since
simultaneously with the release signal from the electro-

magnet Mg, this signal will operate the control circuit B

through the capacitor C5 and diode D2 to turn off the

thyristor SCR2 in the manner mentioned previously.

In this manner, the invention assures a satisfactory
synchronized flashlight photographing in any instance,
including a synchronized photographing during day-
time.

What is claimed is: _

1. An apparatus for synchronizing an electronic flash
with a camera having a focal plane shutter provided
with first and second blinds, said apparatus comprising:

a normally disabled photometric circuit having
switch means for enabling said circuit to initiate a
photometric operation in synchronism with initia-
tion of an opening movement of the shutter first
blind to subsequently produce a shutter closing
signal at a time delay controlled by the amount of
time required for the photometric value to reach a
given amount of exposure;

a shutter control circuit having a control input, said
shutter control circuit preventing the remaining
blind from running to thereby keep the shutter
open in the absence of a shutter control signal at

-said control input and for enabling the remaining
blind to run and thereby close the shutter when a
shutter closing signal is applied to said control
input;

an electronic flash unit including means for initiating
illumination thereof as socon as the first blind has
completed running;

gate means for enabling the shutter closing signal to
be coupled to the shutter control circuit only when
the shutter first blind has moved to its fully open
position;

means for interrupting the illumination of the elec-
tronic flash unit when the shutter closing signal is
supplied from the photometric circuit as a result of
photometry thereby a light reflected from an ob-
ject being photographed, due to either natural light
or flash light from the electronic flash unit or both.

2. An apparatus according to claim 1 in ‘which the

shutter control circuit comprises a series circuit includ-

ing a transistor and an electromagnet, said electromag-
net being effective in its energized condition to lock the
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second blind of the focal plane shutter against move-

ment, the deenergization of the electromagnet permit-

ting the second blind to move.

3. An apparatus for synchronizing an electronic flash

with a camera having a focal plane shutter provided

with first and second blinds, the apparatus comprising:

a photometric circuit having switch means for initiat-
ing operation of the photometric in synchronism
with initiation of an opening movement of the first
blind of the shutter to produce a shutter closing
signal at a time when a photometric value reaches
a given amount of exposure;

a shutter control circuit for closing the remaining
blind of the shutter in response to said shutter clos-
ing signal derived from the photometric circuit;

an electronic flash unit activated for flash illumina-
tion by second switch means operated in synchro-
nism with the completion of the opening move-
ment of the shutter first blind which occurs at the
time that the exposure light path is fully open;

means for interrupting the flash illumination of the
electronic flash unit responsive to the shutter clos-
ing signal which occurs when the photometric
circuit determines that reflected light from an ob-
Ject being photographed, which object is irradiated
either by natural light or flash illumination from
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the electronic flash unit or both, reaches the given
amount of exposure;

said electronic flash unit including an energy storing
capacitor discharged by said switch means when
said light path is fully open and means coupled
across said energy storing capacitor for developing
an inhibit signal when the flash unit is in an inacti-
vated state;

a gate circuit interposed between the photometric
circuit and the shutter control circuit for inhibiting
the coupling of the shutter closing signal from the
photometric circuit to the shutter control circuit in
response to said inhibit signal, said inhibit signal
being interrupted by closure of said switch means
which occurs in synchronism with the initiation of
the flash illumination of the electronic flash unit.

4. An apparatus according to claim 3 in which the

gate circuit comprises a first series circuit including a
first resistor and a first transistor, and a second series
circuit including a second resistor and second and third
trangistors, the output from the photometric circuit
being applied to the base of the second transistor
through a third rusistor, the output of the first transistor
being applied to the base of the third transistor, the
inhibit signal from the auto-strobo being applied across
the base and emitter of the first transistor.
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